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PREFACE,

If one object more than any other has exercised a controlling influence over my 
thoughts and motives in the preparation of this volume, it has been to throw, if possible, 
some new light from a philosophical and scientific standpoint upon the problem of 
man’s conscious and substantial existence beyond the present life.

Aware of the almost numberless books which have appeared from time to time 
during the last hundred years with this object partially or wholly in view, I still could 
not help feeling that the subject had not yet become exhausted. The impression 
seemed to fasten itself upon me that whether or not I should succeed in finding a single 
grain of additional golden truth, there nevertheless remained hidden beneath the scoria 
and rubble of the scientific investigations which are now agitating the minds of ad
vanced thinkers, undreamt-of lodes of precious evidence, favoring, if not absolutely 
demonstrating, a future state of being,—while in no department of philosophical or 
biological research were such stores of evidence likely to be discovered so richly de
posited as in that which includes the great and complicated problems raised by 
Modern Evolution.

It is a fact which thoughtful minds can not fail to recognize, that no philosophical 
theory in any way related to man’s origin or destiny, or which in any degree involves 
man as a sentient and intellectual being, has ever so suddenly sprung into popular 
favor or taken such general possession of all classes of scientific thinkers as this 
modem crusade against religion popularly known as Darwinism.

I therefore felt, after years of reading and thoughtful study and after carefully 
considering the true basis on which this theory rests, that no line of philosophical, 
metaphysical, or physiological discussion, could possibly furnish so varied an oppor
tunity as this for directly and indirectly unfolding any new ideas I might have hit upon 
during my investigations bearing on this question of all questions—Are we destined to 
live after this earthly pilgrimage is ended, or is conscious existence eternally blotted 
out at death?

Whatever scientific or philosophical discussions, therefore, may be found incident
ally woven into this book, they will prove to have an indirect if not a direct bearing on 
this unparalleled problem of man’s perpetual existence. Many of the subjects intro
duced and much of the reasoning concerning them will no doubt at first strike the 
reader as irrelevant to this central and paramount question of a future life; yet still, if
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the arguments are followed out to their legitimate aim and culmination, they will be 
seen to tend toward the predominant thought that all things in Nature which exist 
or can form the basis of a concept are really substantial entities, whether they are 
the so-called principles or forces of Nature or the atoms of corporeal bodies, even 
extending to the life and mental pmvers of every sentient organism, from the highest 
to the lowest. And since science has determined that no substance in the universe 
can be annihilated, there must therefore be deduced a scientific basis for the im
mortality of the soul if the life and mind should be conclusively shown to be sub
stantial entities.

It matters not, therefore, what analogical questions or facts of science may come 
before the reader in the preliminary chapters of this book, such as those relating 
to the substantial or entitative nature of Sound, Light, Heat, Gravitation, Electricity, 
Magnetism, Odor, Air, &c., they have one intrinsic and paramount object constantly 
in view, and that is, to insensibly but surely prepare the way for an intelligent con
viction in the mind of the reader that the present life can not, in the very nature 
and fitness of things, be all there is of us or for us.

In view of this matchless consummation, I now venture the assertion that the reader 
will find, ere he finishes this volume, numerous scientific proofs which may be fairly •* 
classed as demonstrative, showing that the life and mental powers are as really sub
stantial entities, though intangible to the physical senses, as are the blood, bone, 
and muscle, constituting our corporeal organisms.

A writer in the North American Review (Thomas Hitchcock), after showing the 
entire reasonableness of the substantial nature of the soul, calls upon scientists for 
the physiological and psychological facts which shall demonstrate it, and truly adds: 
“Certainly, the achievements of science, of which we boast so much, are worth but 
little if they can not aid us to solve this problem.** The facts thus called for are to 
be found in this volume, though they were written and in type months before the 
article referred to appeared in the Review.

For many years I have had incessantly before me, as the crowning ambition and 
culminating triumph of my earthly existence, this one superlative achievement, 
namely, to add a few rationally scientific reasons, hitherto undiscovered, which should 
go to render a future conscious state of being for man clearly probable, aside from 
and in addition to theological considerations, and thus bring the certitude of immor
tality so far into accord with the settled principles of philosophy and science—making 
it so harmonious and consistent with the current modes of thought—as to command 
the attention and respect of advanced thinkers and investigators in whatever depart
ment of scientific research.

To accomplish so grand a work as this, I saw plainly that, first of all, the complete
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overthrow of evolution, by the destruction of the main arguments on which it rests, 
had become an absolute necessity; for so long as naturalists can triumphantly point 
to one of their leading scientific facts or physiological phenomena which has not been 
fairly wrenched from the grasp of evolution, so long will all scientific evidence of 
man’s intrinsic susceptibility of and primordial adaptivity to an immortal state of 
being have with them but the weight of a provisional hypothesis.

Prior, however, to undertaking the task of breaking through the entrenched works 
of the evolutionist, and in order to prepare the reader for placing the proper estimate 
upon these so-called scientific theories which assume to overthrow religion,—such, 
for example, as Mr. Darwin’s doctrine of man’s development from the monkey,— 
I resolved, as an example of what might be expected in the future, to attempt the 
overthrow of one of the universally accepted theories of science,—a theory which 
has never been called in question by any writer on the subject, and one which is 
considered to-day by all scientists as firmly established as the Copernican Theory 
of Astronomy, or as little to be doubted as the law of gravitation, namely, the Wave- 
Theory of Sound, out of which has been developed the Undulatory Theory of Light 
and the more recently constructed theory of Heat as a Mcde of Motion.

In this seemingly preposterous and hazardous attempt I was necessarily compelled 
to undertake the additional task of reviewing no less an authority than Professor 
Tyndall (the ablest and most popular exponent of the sound-theory now living), 
and of thus demonstrating the complete unreliability and defenselessness of the 
scientific opinions and statements of one of the most aggressive advocates of modern 
evolution, even when treating on the simplest facts of science and making the most 
ordinary philosophical deductions.

If I have succeeded in this attempt, and if the wave-theory of sound has had 
to  succumb fairly to the arguments brought against it, in defiance of the supposed 
facts and demonstrations published to the world by this highest living authority, then 
the reader may justly discount evolution in advance as having no sort of claim on 
the belief of mankind based on the ground of scientific authority.

I had, moreover, another and distinct object in view in attempting to break down 
and revolutionize the current sound-theory, as the reader will frequently observe 
coming to the surface, and that was this: If the wave-theory of sound is really a 
fallacy in science, then nothing remains to be accepted but the hypothesis that sound 
consists of corpuscular emissions and is therefore a substantial entity, as much so as 
is air or odor; and if sound is thus absolutely proved to be a substance, there can 
not be the shadow o f a scientific objection raised against the substantial or entitative 
nature o f life and the mental powers.

In that portion of this work relating directly to the review of Mr. Darwin’s
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theory of transmutation, I have sought primarily to present the arguments in oppo
sition to evolution, spontaneous generation, &c., in such concise and simple language 
as to make every question discussed at once understood by the most ordinary reader. 
In seeking to avoid circumlocution, I may have sometimes gone to the extreme the 
other way; and in aiming at directness of results by dealing with and massing solid 
and naked facts, may have occasionally hurled too abruptly the monstrous incon
sistencies of the doctrine into the teeth of evolution. Whatever apparent want of 
courtesy certain passages may have at times betrayed, nothing but the kindest of 
feelings and highest personal and professional regard for the great authors I have 
had occasion to review, coupled with an earnest desire to rivet the truth and force 
of my arguments upon the memory of the reader, has had the slightest influence 
in dictating the tone of such occasional paragraphs.

I have therefore made it my leading object to conduct the discussion and con
dense the arguments against the theory of man’s descent by transmutation from 
lower animals in such a manner that the most superficial reader shall hereafter have 
the weapons at hand to meet with irresistible effect even the acknowledged cham
pions of the system, if need be, and thus put a check to its progress where most 
required.

With what success the following pages shall have carried out this programme, 
and to what extent they may in the future accomplish the result intimated, the 
reader must judge after he has perused the volume. It need only be added that 
the work is frankly offered to the public as an imperfect and humble contribution 
to what is believed to be the cause of true scientific knowledge, by

T he A u th o r .
New York, June i, 1877.



PREFACE TO THE REVISED EDITION.
Since the early edition of this book was 

published, partly in meter, the author has 
had an abundant reason to become satis
fied that the metrical form of the argu
ment was a mistake, so far, at least, as the 
general reading public is concerned. With
out disparagement of the force of the 
arguments thus rhythmically composed, 
their appropriateness for critical discus
sions, such as those involved in the inves
tigation of evolution, materialism, etc., can 
be justly questioned. This mistake, how
ever, which has forced the present revision, 
was not without its value, since it has given 
the author occasion to reconsider the en
tire subject, take advantage of the more 
recently developed phases of the questions 
discussed, and to incorporate into his re
views criticisms of fresh scientific re
searches, particularly those just brought 
out in Prof. Haeckel’s masterly work en
titled, The Evolution of Man, examined in 
the seventh chapter of this book. Many 
other things contained in the re-written 
chapters, and necessary to the completeness 
of the general argument of the work, have 
been called forth by recent literature on 
these subjects, and consequently could not 
have been so effectively discussed by the 
author at the time the book was orig
inally written.

A demand is beginning to be felt 
throughout Christendom, particularly 
among the reading and thinking laity, no 
less than the clergy—for a book on evolu
tion and kindred materialistic questions, 
suitable for the common reader, and which 
shall, by unmistakable arguments, lay the 
ax at the very root of the tree of descent 
with blows that can neither be parried nor 
resisted. I t  is seriously believed that no
thing less than such heroic treatment, 
without temporizing with evolution or 
apologizing for its possible truth under 
any view of natural science, can meet the

exigencies of these aggressive theories, of 
cause the masses of students in our col
leges and universities to pause and reflect 
before making their final decision against 
the claims of religion. In a word, it is 
felt that a book on this subject is impera
tively needed that not only shall explain 
every scientific fact upon which these 
modern doctrines are based, but shall turn 
such facts, when fairly interpreted, directly 
against the doctrines thus opposed. Only 
such treatment of the subject, in opposi
tion to the carping and quibbling tendency 
of so-called modem science, and the com
promising policy of many of the clergy, 
will have any force in checking the advance 
of evolution even into the pulpits of our 
most enlightened evangelical churches 
Let the reader, who doubts the danger 
here intimated, read the introductory 
chapter of this book, and he will be con
vinced that we are rapidly approaching a 
common ground on which all Essential dis
tinction between evolution and religion, or 
even between spontaneous generation and 
God’s creative, intelligent intervention is 
about to be obliterated by this temporiz
ing surrender to so-called science on the 
part of the most learned divines in our 
land.

As an evidence of the existence of 
these dangers, there appeared recently in 
the New York Sun (April 18, 1880,) an 
editorial article containing this paragraph:

“ To these ideas, and to this philosophy, as we 
have said, the clergy, learned and pious as they 
are, seem almost indifferent. No effort is made 
to confront them and drive them from the field 
by clearer demonstration, more solid learning, 
and superior force."

To this statement a writer, replies as 
follows:

“ The reason why the clergy do not do this is 
because they cannot. Before the Napoleonic 
charges of Huxley and Tyndall and Spencer, 
even, the clergy might have rallied, but their 
armies are disbanding in the face of the storming 
party."
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"Whether this book shall constitute the 

rallying cry that shall give courage to the 
straggling and retreating armies of Israel; 
—whether it shall prove to be a work 
worthy to be read and circulated by all 
opponents of these modern scientific doc
trines—is not for the author to say. He 
may say, however, that the accomplishment 
of this object, in writing the book, has 
been his aim, and to which end he has 
labored with all the energy and resources 
at his command. Imperfectly, in many 
respects, the work has been done, he ad
mits; but if singleness and intensity of 
purpose can condone for defects in the 
manner of execution, he may hope that the 
general tendency of his book will be in the 
interests of religion and true science.

In the reviews which have appeared in 
the religious press, of the early edition, 
some exceptions have been taken, in notic
ing the part on Sound, to the personally 
severe criticisms of Prof. Tyndall’s experi
ments, in which his intelligence in scientific 
matters is called in question. While the 
author sincerely thanks Lis reviewers for 
these just criticisms of his language and 
style, and for which he now apologizes 
(though he has not time, at present, to re
construct that portion of the booh), he 
nevertheless enjoys the consolation of find
ing himself in the excellent company of no 
less an authority than Prof. Tyndall him
self, as witness his reply to Dr. Bastian on 
Spontaneous Generation, in which he un
equivocally pronounces his opponent an 
ignoramus, and I  think proves i t  The 
author also enjoys, in this respect, the com
pany of some of our most eminent divines 
who, in criticising the views of these same 
scientific authorities, do not hesitate to 
point out mistakes, and call things by their 
right names. Instance the Reply to Tyn
dall by Rev. Dr. McCosh, president of the 
College of New Jersey, from which I  quote 
a single specimen :

•• Eminent as he [Tyndall] is as a scientist, 
there is no proof that he has studied philosophy/’ 
“ He talks of Empedocles 1 noticing this gap in 
the doctrine of Democritus,’ whereas every tyro in  
philosophy knows that Empedocles comes before 
Democritus.” Reply to Tyndall, page 4.

Revised Edition.
This reads very much like some of the 

severest remarks in Evolution of Sound, 
and for which no doubt the Doctor will 
follow the example here set and apologize 
when he comes to revise his book. My 
general rejection of standard scientific 
text-books, as unreliable authority, would 
seem at first sight unwarranted if not al
most preposterous ; yet I  am indorsed in 
every word I  have said upon that subject 
by no less an authority than the careful 
physical investigator and renowned in
ventor, Mr. Edison, as given in the New 
York Herald of Dec. 31, 1879. I  quote a 
few of his caustic but truthful denuncia
tions :

“ They [the text-books] are mostly misleading. 
I get mad with myself wiien I think I have be
lieved what was so learnedly set out in them. 
There are more frauds in  science than any where 
else. . . . Take a whole pile of them that I
can name and you will find uncertainty i f  not 
imposition in half of wrhat they state as scientific 
truth. They have time and again set down ex
periments as done by them, curious out-of-the-way 
experiments, that they never did, and upon which 
they have founded so-called scientific truths. I 
have been thrown off my track often by them, 
and for months at a time. You see a great name 
and you believe in it. Try the experiment your
self and you find the result altogether different.
. . . 1 tell you I’d rather know nothing about
a thing in science, nine times out of ten, than 
what the books would tell me—for practical pur
poses, for applied science, the best science, the 
only science. I’d rather take the thing up and go 
through with it myself. I’d find out more about 
it than any one could tell me, and I’d be sure of 
what I knew. That’s the thing. Professor this 
or that will controvert you out of the books, and 
prove out of the books that it can’t be so, though 
you have it right in the hollow of your hand all 
the time and could break his spectacles with it.’’

Nothing severer than this, against the 
reliability of scientific authority, can be 
found in any part of this book.

I  will only add that should the clergy 
and public-spirited laity of the country, 
upon a careful examination of the argu
ments of this book, regard them as useful 
in driving back the- now dangerous tide of 
evolution and materialism, I  respectfully 
solicit their cooperation in extending the 
circulation of the work, as my own service# 
have so far been given to the cause without 
money and without price.

T he A uthor. ;
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PBOBLEM OF HUMAN LIFE.

C H A P T E R  I.

THEISTIC EVOLUTION—INTRODUCTION.

[S y n o p sis  op C o ntents.]
Glimpse at tlie marvelous progress of the present decade in scientific discovery and Invention.— 

The achievements of Ancient Greece thrown into the shade.—Gradual progress from old fashioned 
Atheism to Modern Materialism.—The startling announcement of Evolution in Darwin’s Origin of 
Species.—The sudden change of base by the opposers of Religion.—Darwin’s theory hailed with joy 
by skeptics as a scientific argument against the Bible.—The dilemma of the Clergy over the scientific 
facts brought to light in Darwin’s book.—Many of the Clergy are forced to adopt his views, with 
the proviso of intelligent design in the various transmutations and changes from species to species.— 
Theistic Evolution examined, and its unscriptural character shown.—Proofs that Rev. Joseph Cook, 
Rev. Dr. McCosh, and other clergymen have gone over to Evolution.—The inconsistency of trying 
to escape the Evolution of Man as well as of lower animals pointed out.—Joseph Cook necessarily 
includes man by admitting the existence of “ gills ” in Embrvonic Infants.—Dr. McCosh’s strange 
apology for Spontaneous Generation as not necessarily opposed to religion and a belief in the exist
ence of God.—The absurdity of such a position shown.-^Conflicting views of Theistic Evolutionists 
pointed out.—Concluding appeal to the Clergy of this country.

T he dosing decades of the present 
century are marked in the history of the 
•world for their unexampled massing of 
revolutionary discoveries and startling 
events. No other equal period of historic 
time has been so fraught with marvelous 
conceptions, profound advances in philo
sophic and scientific research, and surpris
ing mechanical inventions, since the dawn 
of civilization. Even within the present 
decade it may be truly said that a greater 
number of surprising scientific discoveries 
has been developed and announced than 
in any previous interval of a century in the 
world’s history. This progressive march 
of intellect, these magnificent strides in 
man’s mastery over Nature, these astound
ing revelations of the recondite resources 
of God’s Universe now so rapidly unfold
ing themselves, indicate that man is not 
living in vain in this world of physical 
struggle, but that intellectuality is in the 
ascendant, and that the future, so far from 
inspiring a feeling of gloom in the minds 
of thoughtful investigators, is bright with 
the portents of glorious possibilities and 
triumphs, which shall outshine the past as 
the sun, in his superlative glory, out-daz

zles the moon. Talk and write as we may 
of the progressive development and won
derful achievements of Grecian intellect,— 
the masterly culture of Athens with her 
profound statesmen and philosophers, her* 
far-seeing military commanders and strate
gists, her electrical orators, her brilliant 
p'oets, her inspired artists, her studious 
and comprehensive historians,—yet all 
this array of talent, produced by Attica* 
and which culminated during the two 
centuries of her greatest greatness and 
fame in the persons of her Demosthenes* 
Aristides, Socrates, Pythagoras, Euclid, 
Euripides, Plato, Aristotle, Pericles, Hero
dotus and Xenophon, is but as the title- 
page to the great volume of achievement 
when contrasted with the startling record 
of events in which the intellect of the pre
sent generation has figured and is now 
figuring. The glimmer of the taper be
comes conspicuously brilliant from the 
contrast of general darkness, while a 
thousand electric lights of a thousand 
candle-power each would pale their in
effectual glow in the brighter glare of the 
noonday sun. A single phenomenal De
mosthenes in Athens or Cicero in Borne
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could sway the multitude as a cyclone 
moves the forest, and though we now look 
back and wonder at such marvelous 
achievements, accomplished so many cent
uries ago, yet if either of those orators 
should now drop into our midst, with all 
his pristine powers, he could not stand 
beside a Castellar, and would be but an 
intellectual aud oratorical pigmy by the 
side of our own Sumners, Clays, Websters 
and Calhouns, whose names are legion all 
over this land, no one towering sufficiently 
above his compeers to produce a marked 
sensation—a state of things attributable to 
the ubiquitous printing press, the great 
educator of the masses. Take the best 
words ever uttered by a Cicero or the best 
lines ever penned by a Homer, aided by 
the embellishing powers of the finest 
translation in existence, and they will bear 
no comparison to the words and stanzas 
of our own statesmen and poets read 
every day in our newspapers, till evidences 
of the prevalence of intellectual greatness 
are as plentiful as autumn leaves. Dis
tance lends enchantment to the view no 
less in estimating oratorical power and 
artistic genius than in the appreciation of 
coast and mountain scenery as it recedes 
from our sight We go into ecstasy oveV 
a  massive but ridiculous piie of stones 
called a pyramid, because it is four thous
and years old, while we scarcely notice a 
modem fountain or monument of the most 
exquisite design and finish, made by some 
one we know. In like manner, but to a 
less degree, we are more influenced by 
that which is foreign or comes from a dis
tance than by that which even surpasses 
it when produced right at our own door. 
The foreign singer, the foreign lecturer, 
the foreign scientific treatise, the foreign 
merchandise, even, can become the furor 
of the hour, when in fact we have superior 
articles in the samo line at home.

But I  digress from the theme of this in
troduction. I  have hinted at the progres
sive strides of our own immediate time, in 
discovery and invention, as a warning note 
against surprise, let what will be an
nounced as possible in *the future or as 
already achieved. The age in which we 
live seems to accelerate its own progres
sive development by the momentum it 
receives in each new advance. Where it 
is to end we know n o t; but the practical 
id>server, with mind and eye upon the 
alert, gazes into the near future with a

well-grounded expectancy of discoveries 
in science and philosophy which shall 
utterly eclipse anything the world has yet 
witnessed. And while we are thus 6b- 
servers of, and participants in, the benefits 
resulting to civilized society from the 
revolutionary mechanical and scientific 
discoveries which tend to our temporal 
advancement, making nature the servant 
of man, and by which his physical condi
tion is heightened, may we not look with 
confident hope for scientific and philo
sophical discoveries in other directions, 
amidst this general intellectual activity, 
which shall lead the race to a still higher 
plane of moral and spiritual manhood, 
giving it a sublimer conception both of 
Nature and Nature’s God? Rejecting the 
materialistic conclusions of the predomi
nant philosophy of German and English 
scientists, which tell us that the present 
life is all there is of us or for us, is it not 
possible that the great storehouse of 
nature contains within its secret archives 
substantial records of truth yet undis
covered by *roan, which, when opened, 
shall reveal, with absolute assurance, a 
substantial duality of entitative being that 
allies us to an intelligence higher than our 
own, and to a conscious state of mental 
activity above, and independent of, our 
physical surroundings, as surely as our 
corporeal natures ally us to an earthly 
life and fit us for a temporal existence ?

While new discoveries, in the produc
tion of light for our physical illuminatiop, 
are announced in rapid succession, is thero 
no moral and spiritual light that can be 
made to flash upon our pathway from that 
laboratory of Nature whence comes elec
tricity, to show us in all this obscurity of 
philosophic darkness,—in all this tangled 
maze of metaphysical materialism,—the 
dim outlines, even, of the other bank of 
the river ? The writer believes there is 
such a light yet to be generated by the 
dynamic power of scientific investigation 
and applied philosophic research ; and it 
is with the view of gaining this new light, 
and of establishing this broad assurance 
of a brighter, and higher, and better here
after, on scientific grounds, that this book 
is written.

In the following chapters some effort 
will be made to find out if science, philo
sophy, reason, and the common logic of 
life, do not tell us, in unmistakable words, 
that we are here for something grander



Introduction. 15
and more worthy of human intellect, than
what seems involved in this present ephem
eral existence. And while Ingersoll and 
Underwood are lecturing the rabble 
hordes and catering to the depraved tastes 
of the lowest stratum of human nature by 
ribald jokes in derogation of religion and 
the solemn verities of death and a future 
life, trying to demonstrate themselves and 
their applauding audiences to be what 
scarcely needs demonstration,—brutes that 
perish,—it is a proud and sublime work 
for Christian theists to vindicate their man
hood and dignity as sons of the God of the 
universe, made in His own image, and des
tined to reign with Him as princes of the 
Royal line forever and ever. Such labor 
of love, in comforting the cast down, by 
dispensing sunshine from heaven along 
the dark pathway of life, when contrasted 
with the degraded and degrading work of 
Ingersoll <fc Co., is like the grand employ
ment of a Newton, a Kepler, or a Coperni
cus, contrasted with the low and sickening 
drudgery of the common scavenger and 
rag-picker. The one represents the glori
ous e3gle which is never so proud and 
happy as when facing the sun and soaring 
toward heaven, while the other is a fit sym
bol of the buzzard, whose glory is in its 
shame, and whose fondest felicity is in 
feasting on filth. Will the reader, then, 
accompany the writer upon his pleasant, 
though possibly wearisome, search, and see 
if any new discoveries are yet accessible in 
this much-excavated field of biological, 
physiological and metaphysical investiga
tion?

For centuries, prior to the last twenty- 
five or thirty years, scientific investigators 
who rejected* religion and denied the pos
sibility of a future life on materialistic or 
atheistic grounds, were nevertheless all at 
sea upon the question of man’s origin. 
That he was here, with a capability of 
measuring the flights of the planets and of 
weighing the distant stars in balances, 
they could not well dispute. That he 
could have come here by chance, or with
out some intelligent originating power, 
seemed a supposition too preposterous to 
be entertained for a moment, except by 
those morbidly insane controversialists 
who cared more for personal triumph than 
for the claims of logic and reason. Athe
ists there were who denied the existence of 
a God because such a being was beyond 
the recognition of their physical senses.

But instantly, again, they were confronted 
with the fact that man was here, that ani
mals were here, that order reigned in the 
system of nature, from the delicate geome
trical and microscopical chasing of an 
ocean shell, which no art can imitate, to, 
the marvelous intellectual capabilities of 
the many-chambered brain of a Shake
speare or Humboldt,—from the folded 
petals of a rosebud to the revolving move
ments of the solar system. If there be no 
personal, intelligent originator of all this 
harmonious system of things, then how 
came man, with his intellectual power, 
and how came animals with their cunning 
instincts ? To talk of fortuity originating 
all this seemed a self-evident absurdity. 
Thus were the scientific opposers of reli
gion overwhelmed with the evidence of 
their own senses and drifted from bank to 
bank of this turbulent stream of investiga
tion, harrassed by the difficulties which be
set their path and prevented any rational 
or satisfactory assurance concerning the 
problem of human life.

In all these years of struggle between 
Christian philosphers and those intuitively 
skeptical investigators who doubted every
thing they could not see, hear, feel, taste 
or smell, religion had decidedly the best 
of the controversy, for it was only neces
sary for the Christian believer, or even the 
natural theist, to point to the fact that we 
exist, to silence the batteries and shut the 
mouthsof the entire old school of atheists. 
Their scoffs at the Bible and its apparent 
contradictions, which were their principal 
stock in trade when driven to the wall on 
the question of God’s existence, produced 
little effect upon the trained theological 
mipd with its ever-ready resources of in
terpretation and biblical lore, by which 
apparent inconsistencies were transformed 
into harmonious truths not understood by 
the uninstructed; and thus chagrined at 
defeat they would recoil within themselves, 
gnashing their teeth at their own unsatis
factory solution of the problem of this 
two-fold mental and physical existence.

I t was at this juncture of the irrepres
sible conflict between so-called science and 
religion that a new philosophic light burst 
upon the world—a light so intense that it 
dazed the skeptic for the moment and 
then caused his heart to leap for joy at the 
prospect of a new and unlooked-for 
triumph over religion and the Bible.

In 1858 that remarkable book by
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Charles Darwin, called the Origin of Spe- I 
cies, was announced in the English press. I 
At first its full scope and object were not 
understood or appreciated either by the 
opponents or advocates of religion. * I t 
was not until the work had been quite ex
tensively circulated and read among 
naturalists and free-thinkers in science and 
religion that the alarm began to be sounded 
among the clergy of both hemispheres and 
to be spread broadcast by the denuncia
tion of the book in the pulpit and the 
religious press. Soon the students of our 
colleges seized upon the new departure, 
professional men of the liberal type, par
ticularly of the medical fraternity, became 
imbued with this novel way of accounting 
for man’s existence upon the earth as bet
ter than atheism and the impossible sup
position of chance, till finally the intelligent 
laymen of all our religious denominations, 
asserting their rights to think for them
selves, took up the Origin of Species, read 
its terrible concatenation of facts and in
ferences drawn from natural science, prov
ing that man is but the lineal descendant 
of the ape, and commenced putting ugly 
questions to their respective pastors, urg
ing upon them an attempt at reconciliation 
of these indisputable facts with the teach
ings of the Christian scriptures. This state 
of things forced the clergy to look seriously 
into this dangerous phase of opposition to 
the plain teachings of the Bible, and this 
new mode of attack upon the cherished 
hopes inspired by the Christian religion. 
For, evident it seemed to be to the most 
casual reader of Mr. Darwin’s work, that 
unless his hypothesis, of man’s origin by 
development from lower animals, could 
be met and fairly refuted, it was worse 
than futile to advocate the Bible account 
of creation or the miraculous introduction 
of Christianity, even under the most liberal 
rules of biblical interpretation.

For a time this excitement continued 
without signs of abatement, and without 
an y definite result having been arrived at 
among the clergy. In the meantime 
steadily but surely the tables were turning 
favorably to Mr. Darwin’s side of the con
troversy among advanced scientific think
ers throughout the world,—the revolu
tionary book, which had caused all this 
commotion was rapidly translated into 
many of the languages of modern Europe, 
—a few of the clergymen of the Church of 
England, who were also educated natural

ists, had given in their adherence to the 
new hypothesis (subject, of course, to God’s 
personal supervision of these organic 
changes), till matters had begun to assume 
such a dangerous look toward the cause of 
religion in general as to produce a wide
spread and profound sense of alarm 
throughout Christendom, particularly 
among the clergy who had given any 
special attention to modem scientific in
vestigations. There seemed to them no 
middle ground possible to take, at this 
juncture, between the positive transmuta
tion or development of the higher from 
the lower, of all species, including man, 
and the absolute rejection of the entire 
hypothesis as a misconception of the facts 
of natural science, and thus relegating the 
question of the origin of species back to 
the special acts of creation by the God of 
Nature as taught in the sacred record.

As was to have been expected in such a 
sifting controversy, a division soon com
menced, even among the clergy, which has 
continued to increase in magnitude up to 
the present time, every year numbers of 
gospel ministers surrendering to Darwin
ism, till now it may be safely estimated 
that thousands of the best educated clergy
men of Europe and America are outspoken 
advocates of evolution, not strictly as Dar
win advocates it, but evolution neverthe
less, with the proviso that God used it as 
His method of creating the species. Those 
who doubt the correctness of this state
ment have only to read the lectures of 
Rev. Joseph Cook, Rev. Dr. McCosh, 
President Seelye, and others who take the 
same position as Prof. Asa Gray, who 
claims to be a firm believer in the Chris
tian religion, and holds that evolution as 
taught by Darwin (with the proviso of in
telligent design in every change effected) 
is in no way inconsistent with a belief in 
the Bible account of creation properly in
terpreted. To me, however, a moro mon
strous inconsistency than a belief in Chris
tianity while accepting the theory of 
evolution in any shape or under any re
strictions of theism, can scarcely be con
ceived. I  will try to give my reasons for 
this conclusion as the argument advances.

First, it is proper to know that those 
who claim to believe in the existence and 
providence of a personal God, and who 
are yet forced, from the scientific facts ar
rayed by Darwin, to accept evolution, have 
generally so far modified Darwin’s pur
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poseless and designless views of develop
ment under natural selection, environment* 
survival of the fittest, etc., as to claim that 
God purposely adopted these laws as His 
method of creating the species thus de
veloped, while a portion of these advocates 
also include man among the transmuted 
beings. Such believers in this theistic 
proviso excuse their acceptance of the doc
trine by saying: “There can be no evolu
tion without first in vo lu tio n “ there can bo 
no evolution without an evolver, or involu
tion without an involvsr” and hence, if 
Darwin’s theory should finally be estab
lished it would simply be shown by science 
to be God’s method of carrying on creation 
through the action of laws over which and 
in the operation of which, through each 
transitional variation from a polyp up to 
the human form, He exercised efficient 
control and immanent supervision. This 
view, as they hop9, differs so far from Dar
win’s outspoken theory of designless trans
mutation, as to take away the curse and 
make it consonant with Christian theism. 
But the truth is, it is substantially what is 
involved in Darwinism, not as its author 
interprets it, but as interpreted by some 
of his friends, including Prof. Asa Gray. 
For, according to Darwin’s hypothesis, the 
first few  simple beings, forming the basis of 
evolution, and out of which the myriad 
species up to man have been developed by 
natural selection, were the special work of 
creative intelligence, requiring the miracu
lous interposition of the Creator who 
“ breathed ” into them, not only the life and 
mental powers which made them living

into such vital force and mental power the 
potentiality requisite to transfer the same 
to  other beings with compound and com
plex interest Thus, according to Darwin’s 
view, logically and consistently carried out 
(not illogically as he describes the process 
of evolution), God, in breathing into 
one protozoan such living force and 
mental power, absolutely transferred a suf
ficient fraction of His own intelligence and 
vitality to stock the whole realm of living 
organisms which should afterwards arise 
as the lineal descendants of that first im
perfectly developed animal This being 
bo, God must have involved himself in that 
first polyp, rhozopod, protozoan or mon- 
eron, embodied, so to speak, His own attri
butes within the vital and mental spark 
which animated its body, and by which,

I under the laws of development thus incor>
I porated in this simple creature, it was en
abled to become the primeval parent of all 
the other organisms through God’s con
stant, ever-present supervision; and hence 
the first variation of that simple creature, 
by which it advanced to a form of life 
higher in the zoological scale, must have 
been the dira i  and efficient act of God him- 
self as thus en ibodied inits vital and mental 
powers. The first animal therefore was 
made God’s acting vicegerent in creating 
all other species, or else God continued 
personally to supervise every transmuta
tion. So with each variation and ever}' 
specific change, till the highest form of 
man-ape, by natural selection, diverged 
into the lowest type of man, thus perfect
ing the human form divine, and in this 
manner did God make man out of the 
dust of the earth in His own image, and 
breathe into him the breath of life, in one 
day, or as theistio evolutionists interpret 
it, in one epoch of 100,000,000 years, moro 
or less.

This is a correct statement of theistic or 
purposive evolution as held by many of 
our prominent clergymen who, seeing no 
way of answering Mr. Darwin’s facts, have 
tn  d in this manner to save a fraction of 
religion by almost getting down on their 
knees to modern science. Prior, however, 
to the appearance of the Origin of Species 
these same theologians believed firmly, and 
taught that, according to the Bible, God 
made man and the different animal species 
by direct acts of creation or spoke then* 
into existence out ot inorganic matter by 
his Almighty fiat But when the scientific 
facts collected by Mr. Darwin were sent 
broadcast into the world, it became evi
dent to these same thoughtful investigators 
that the Bible account, if not absolutely 
erroneous, must be greatly modified by in
terpretation, unless such acknowledged 
facts of science were susceptible of some 
other explanation than the ono given them 
by Mr. Darwin and his colaborators. No 
other interpretation of Nature being con
ceivable, hence the effort to retain a 
respectable hold upon the religion of the 
Bible, while at the same time accepting 
evolution, by a license in the interpretation 
of Gods work of creation as .ecorcu 1 in 
scripture, which amounted to an actual 
rejection of miraculous acts of Divine wis
dom and power, and a substitution for 
them of God’s indirect acts of develop
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ment through the processes known as 
natural selection and survival of the fittest. 
Being unable to explain these facts of 
natural history, except as teaching evolu
tion in some form, or to answer the argu
ments of Darwin, Huxley and Haeckel, in 
favor of the transmutation of species, no
thing seemed left to religious science but 
this resort to theistic evolution, rather than 
a total abandonment of the Bible. But 
really, to the mind of an impartial investi
gator it would seem more rational and con
sistent to reject the scriptures in toto as 
of human origin, if science actually teaches, 
as supposed, that all animals including 
man have descended from a polyp or pro
tozoan ; for certain it is that this whole 
conclusion is involved in the facts as pre
sented, unless Mr. Darwin’s interpretation 
can be shown to be without foundation in 
science. How a man can believe, as Prof. 
Asa Gray claims to do, that all species are 
developed from one “ initial form of life ” 
and at the same time believe in the Nicene 
creed and the New Testament, is more 
than I  can imagine. Such a believer must 
hold that Jesus was the Son of God by 
being the son of an ape, at least on the 
side of His mother. But I  forbear to carry 
out a thought so repugnant to the sensi
bilities of every Christian man.

One of the principal reasons urged by 
Mr. Darwin, Prof. Gray, and all evolution 
writers, against the probability of the 
direct creation of the different species, is 
the vast number of miracles throughout 
Nature which such a supposition would in
volve, while the theory of development, 
they claim, involves no miracle, save the 
one at the start necessary for the creation 
of the first simple being, out of which, as 
lineal descendants, all subsequent species 
are supposed to have been developed by 
natural selection. This was, doubtless* 
one of the principal difficulties which in
fluenced Joseph Cook, Dr. McCosh and 
scores of the learned clergy, to adopt the
istic evolution in combination with the 
Nicene creed, which they all claim still 
to believe with unshaken faith. Yet they 
seem never to have thought that the Nicene 
creed requires them to believe in the 
thousands, possibly, tens of thousands of 
miracles wrought by Christ and the 
apostles in confirmation of their divine 
mission, and which necessarily constitute 
a part of the Christian religion indorsed by 
that same Nicene creed. I t  is as much of

a miracle to raise a Lazarus from the dead, 
after his body had undergone putrefaction, 
as to create an elephant out of a heap of 
sandstones. I t is no more an effort of 
divine power to make a lion out of water, 
or out of a cake of ice, than to turn water 
into wine. If our theistic believers in the 
Nicene creed have adopted evolution to 
get rid of such a superabundance of mira
cles as would be involved in the direct 
creation of the different animal species, 
then in the name of consistency tjiey should 
repudiate the Nicene creed and with it the 
entire mission of Christ and the apostles, 
since John the Divine tells us that if all the 
miraculous works wrought by Christ had 
been recorded, tho world would not con
tain the books that might have been writ
ten, which would at least equal the number 
of miracles needed for all the different 
species from the moneron up to man I But 
what is still worse for this objection to 
miraculous creations, Mr. Darwin assures 
us, that it has taken myriads of slight but 
distinct spontaneous variations, each saved 
up by natural selection, to produce any 
important specific change in animal struc
ture. Now if, as all advocates of theistic 
evolution maintain, God specially controls 
or directs each variation to this specific 
end, it is equivalent to a direct creative 
act, as much so as was the miraculous pro
duction of Darwin’s first simple form out 
of inorganic matter. Hence instead of one 
miracle for each animal species as biblical 
science requires, it involves myriads of 
miracles or their exact equivalent, in so- 
called spontaneous variations specially 
supervised for each specific change. The
istic evolution, therefore, unless God’s 
connection with the course of Nature is 
merely nominal and not immanently causal, 
in any effective sense, complicates the work 
of miraculous or creativo intervention a 
thousand, possibly a million fold. And so 
far as Mr. Darwin himself, and his follow
ers are concerned, they admit at least one 
miraculous intervention at tho start, for 
tho production of the first simple organism, 
on which to begin evolution ; and as the 
God who “ breathed ” into that first form 
was infinite in power and resource, it is no 
more tax upon such unlimited facilities 
miraculously to create ten thousand differ
ent species than to create one. As such 
a God, moreover, is necessarily as im
mutable as He is infinite in power and 
wisdom, it is but consistency to suppose
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that He pursued the uniform course of 
creating all species as He did the first one, 
and thus acted in harmony with the un
changeable nature and character of His 
being. There is, therefore, no reason why 
Mr. Darwin should not accept miraculous 
intervention for each separate species, 
throughout the entire zoological range, 
provided there is the least difficulty in the 
way of his theory of natural selection and 
survival of the fittest; and that there are 
such difficulties, and scores of them, ab
solutely insurmountable, will abundantly 
appear as this argument proceeds.

While upon this point, as no better place 
may present, I  wish to refer to a remark 
made by Prof. Asa Gray, and which occurs 
many times in the works of Mr. Darwin, 
that while miracles explain and can explain 
nothing in science, they interfere with the 
uniformity of Nature. Let us explode this 
stereotyped argument at once and have 
done with i t  Miracles do explain, ac
cording to the theory of Prof Gray and 
Mr. Darwin, the most important scientific 
fact and phenomenon in the universe, 
namely, the origin of organic life. They 
Doth tell us that God was compelled mir
aculously to “ breathe ” into the first or
ganism as a basis for this highly scientific 
theory ot evolution! What an absurdity, 
therefore, to reiterate the assertion that 
miracles explain nothing in science, when 
they explain everything involved in evolu
tion! How could Darwin, Huxley, and 
Gray have explained the start of evolution, 
but for this miraculous intervention of 
God in producing the first animal? Look 
a t  the self-contradiction of the theory. As 
miracles explain nothing in science, but 
still are necessary to explain the start of 
coolulion, it follows that evolution, by the 
admission of its founder and ablest advo
cates, is not scientific. This is a clear illus
tration of evolution against itself.

But all evolutionists concede that any 
species, at its first appearance in the geo
logical record, is always at its greatest 
perfection, and the uniform testimony of 
paleontology is that the same species 
occurring at a later geologic epoch is 
rather deteriorated in anatomical struc
ture than improved by gradual develop
ment. Nothing but miraculous creation for 
each speciescan explain this state of facts; 
while the very similarity of anatomical struc
ture of the different vertebrated species,
* the hand of a man, foot of a dog, wing of a

bat, and fin of a porpoise,” regarded as m  
conclusive in favor of evolution by Darwin 
and Huxley, can only be explained satis
factorily as the work of an intelligent artif
icer carrying out that typical or family re
semblance seen in the works of all .great 
artists, as fully shown in chapter X. Hence 
Nature is full of scientific facts which no-* 
thing can explain so readily and satisfac
torily as the assumption of direct creative 
acts.

But miraculous interventions, evolution
ists tell us, “ interfere with the unifor
mity of Nature,” and therefore are inad
missible in science. This also proves too 
much for the theory. There was one mi
raculous intervention for one species, at the 
start, they admit And as they have not 
been able to demonstrate the production 
of one single species since then by natural 
selection, it proves that Nature, in order to 
be uniform, should produce all her species by 
miraculous intervention! Hence evolution 
turns out to be the only violation of the uni

formity of Naturefor the production of species, 
these scientists themselves being judges, 
thus again turning the contradictory sys
tem against itself. The truth is, nothing but 
downright atheistic evolution, as taught 
by Professor Haeckel, which is supposed 
to be started by the spontaneous genera
tion of the first form, and then carried on 
without God or any other intelligent power, 
can lay any claim either to consistency 
or to the above phraseology of the “ uni
formity of Nature ” and miracles explain
ing nothing in science. And as for Prof. 
Haeckel’s theory of manufacturing life and 
mental powers out of nothing, it will re
ceive due attention in the seventh chapter.

But by* this time the reader is ready to 
ask, have you any proof that the great 
clergymen you have named, the eminent 
Boston lecturer, and the learned President 
of Princeton College, have really gone over 
to evolution? as it is a serious matter to 
make such a charge as this without positive 
proof. I  admit that it is a serious charge, 
since it is wholly incredible, without un
doubted evidence, that ministers of the gos
pel should publicly, or even privately, adopt 
a system of so-called science orphilosoph};* 
winch virtually contravenes everything 
taught in the scriptures concerning the 
creation of man and the lower animals. I  
am also aware that there are at this mo
ment thousands of clergymen, and tens of 
thousands of intelligent laymen in tko
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United States, who would pronounce me 
a slanderer and a secret enemy to the 
Christian religion, should they hear me 
utter the charge of “ evolution” against 
these popular and esteemed divines! I  
will therefore proceed to prove it from 
their own lips and pens, as uttered in lec
tures and published under their own 
supervision. Dr. McCosh says:

" Two great scientific truths have been estab
lished in this century. One is the doctrine of 
the conservation of energy. * * * * The other 
great doctrine is that of development, acknowl
edged as having an extent not dreamed of till 
the researches of Darwin were published.” “ Wo 
may discern a plan and purpose, means and end, 
in the way in which plants and animals are evolved, 
and in the forms they take, which are evi
dently not by chance. ”i-Reply to Tyndall, pp. 
15, 16.

This view, as here expressed, is what is 
known as “ theistic evolution,” simply Dar
winism with its purposeless and designless 
features left out In other words, Dr. Mc
Cosh holds that all species have been 
evolved, one from another, by natural se
lection, environment struggle for existence, 
and survival of the fittest precisely as does 
Mr. Darwin, only he claims that these are 
not blind laws or chance operations, but 
that God supervises by His providence, 
the various changes and natural selections 
by which a fish is transmuted into a rep
tile, a reptile into a bird or mammal, a 
marsupial into a jackal, a jackal into a 
monkey, and some form of ape into a man; 
and hence, that development is not a game 
of chance. Possibly this last transmuta
tion of an ape into a man, may be going 
a step too far, and may prove altogether 
too consistent for Dr. McCosh, though Mr. 
Darwin and every logical believer in evo
lution, are forced by consistency to include 
man as among the lineal descendants of 
the tortoise and fish, if the monkey can 
have been thus transmuted. I  will return, 
however, to this after a little.

Now, this “ theistic ” view of evolution 
is the same as Darwinism, to all intents 
and purposes, only Darwin takes no ac
count of God in this entire system of de
velopment after the miraculous creation of 
the first simple form, as the start of evo
lution; while the hundreds of theistic evo
lutionists, represented by Prof. Asa Gray 
in his work called Natural Science and 
Religion, claim that every variation of one 
species which tends toward its transmuta
tion into another, is produced and nurtured
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under the supervising direction of God’s 
providence. Prof. Asa Gray is an avowed 
and acknowledged Christian a firm be
liever, as he says, in the Nicene creed, and 
is regarded by Rev. Joseph Cook as one 
of the representative theistic evolutionists 
of New England. I  now take his testi
mony.

“ So the difference between pure Darwinism 
and more theistically expressed evolution is not 
so great as it seemed. Both agree in the opinion 
that species are evolved from species.” ‘ ‘ You ask 
me if I maintain that the doctrine of evolution is 
compatible with this [Christianity]? I am bound 
to do so.” " The inquiry, what attitude should 
we Christian theists present to this form of scien
tific belief, should not be a difficult one to answer. 
In my opinion, we should not denounce it as athe
istical, or as practical atheism, or as absurd.” 
“ I am unable to perceive that the idea of tlio 
evolution of one species from another, and all 
from  an initial fo rm  o f life, adds any new per
plexity to theism.”—Natural Science and Religion, 
pp. 64, 80, 83, 106.

This kind of evolution Joseph Cook calls 
“ a theory of evolution,” wmle Huxley’s 
and Haeckel’s godless plan of develop
ment, he calls “ the theory of evolution.” 
.Let us now take the testimony of this 
eminent lecturer and writer.

" I have not criticised, I  have even defended, 
the theistic doctnne o f evolution. I have endeav
ored only to show that the atheistic and agnostic 
form s o f that doctrine are violently unscientific 
“ The position of this lectureship is that there is 
a use and abuse of the theory of evolution.
I hold a theory of evolution, but not the theory. 
What do I mean by the theory of evolution ? 
Precisely what Iluxley means when he says, in so 
many words, that i f  the theory o f evolution is 
true, the living must have arisen from  the not- 
living.”—Lectures on Biology, pp. I l l ,  184.

This is plain and to tho point. Joseph 
Cook thus accepts the evolution of the dif
ferent animal species, on the condition 
that God controls the laws of development; 
but he rejects it only when it involves 
spontaneous generation, or the idea of 
evolving the “ living from the not-living,” 
as taught by Profs. Huxley and Haeckel 

In keeping with this outspoken accept
ance of evolution, Joseph Cook says :

"The question of chief interest to religious 
science is, whether the new philosophy [evolution] 
is to Ik; established in its atheistic, its agnostic, or 
its theistic form.”—Lectures on Biology, p. 10.

I  take issue with this eminent authority, 
and deny his conclusion most emphatically. 
On the contrary, I  assert that “ the quesh 
tion of chief interest to religious science is; 
whether the new philosophy is to be

r Human Life.
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established” at oS, or in any "form.” 
What the Christian world wants to know, 
and what investigators of religious science 
.needto inquire into, is, not which “ form” 
of evolution is to be accepted, but whether 
there is any necessity for accepting any of 
its forms,—or anything in the shape of 
evolution, either atheistic, agnostic, or the- 
istic. This highly esteemed lecturer seems 
to have taken it for granted that evolution 
is a foregone conclusion, in some form, 
and his “ chief interest ” now is to deter
mine which of the forms will come nearest 
leaving a modicum of the religion of 
the Bible,—enough to swear by in a court 
of law, if not enough to pray by. I  assert 
that Joseph Cook, Dr. McCosh, and the 
hundreds of eminent clergymen who 
agree with them, and have followed their 
lead, if they have not shown the “ white 
feather,” have at least shown undue haste 
in thus pulling down their colors, without 
even having fired a gun or been asked to 
surrender. If they were not able, as they 
evidently were not, to explain the scientific 
facts of Darwin, Haeckel, & Co., upon 
which they claim to have established the 
theory of evolution, why should they have 
been in such a hurry to throw down their 
arms at the first boom of evolution artil
lery and sight of smoke, and conclude that 
the facts were inexplicable by anybody 
else? They seem to have concluded, judg
ing by their action, that what they did not 
know upon this subject, was not worth 
knowing, or at least must be past finding 
out; and that problems they were notable 
to  solve, could never be solved by man. 
Hence, this surrender without a struggle. 
Such weakening, in presence of these 
mo3t virulent assailants of religion, whether 
under the disguise of this so-called theistie 
form of the “new philosophy,” or Prof 
Haeckel’s outspoken atheism, is unbecom
ing the grand mission of the most promi
nent exponents of religious science in this 
country. Well may our leaders in this 
crusade against error, be admonished to 
add to their f iith courage, and to courage 
knowledge. These two things would have 
carried them safely through the battle. I t 
may not be too late, y e t; for there is an 

' opportunity even now to shout the rallying 
cry of victory or death, inspire courage in 
their demoralized and retreating forces by 
drawing from its dust-covered scabbard 
the sword of the Spirit, and renewing the 
battle, even through fire and blood, if need

| be, against these evolution giants who 
I have defied the armies of the living God.

But even after thus surrendering to 
evolution, with its theistie proviso, there is 
a manifest indication of sbakiness, a want 
of confidence, and a feeling of insecurity 
in the minds of the eminent theologian^ 
named, or they would not blanch as they 
so evidently do, when they come to face 
the legitimate consequences of their “ new 
philosophy,” and yield the last point in the 
controversy with Darwinism,—the evolu
tion of man’s animal organism from that 
of some extinct form of ape. Why do they 
hesitate here with trepidation and doubt? 
Prof Gray, though not outspoken, virtu
ally gives up all, and consistently claims 
that Darwin’s view of the extent of evolu
tion is either all right or all wrong, and 
that man is necessarily included in the 
lineal descent from that simple form of 
life first created, whether it be a polyp or 
an ascidian. But Joseph Cook and Dr. 
McCosh, confused and trembling, hesitate 
to accept this final aud legitimate act of 
the evolution drama; and that, too, without 
one scintilla of reason for so doing, after 
conceding evolution up to the orang
outang, save the fact, as Joseph Cook) 
elaborately argues, that the average brain 
of man is more than twice that of the high
est ape in cubical contents. Hence, here 
there must have been a special miraculous 
leap. But why do they not listen to the 
teachings of their scientific master, Darwin, 
who explains all this most beautifully by 
the defects in the geologic and paleonto- 
logic records? Why do they not reason 
about this evident leap in cranial and 
cerebral structure, from the highest known 
ape to man, as they are obliged to reason 
in explaining the leap from the reptile to 
the bird, from the fish to the reptile, from 
the tortoise to the mammal, which are 
leaps vastly greater in anatomical struc
ture and resemblance than the one to 
which they demur? If they can, with such 
alacrity, accept the development of the al
most human form of the chimpanzee from 
the fish, and fill up the innumerable gaps 
in structure by imagining lost pages in the 
paleontologic record, why not be consist
ent and say with Hiudey that the connect
ing fossil man-ape, which bridges the 
chasm betwee the small brain of the pres
ent anthropoid monkey and the immense 
brain of man, has not yet been found, but 
probably will be, just as the archeopteryx
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has but recently been discovered which 
closes up the hiatus between the reptile 
and the bird ? And since they have now the 
convenient “ theistic ” panacea for all the 
other lame joints in the " new philosophy,” 
by which to harmonize it with “ religious 
science,”why ai*gue so earnestly for this one 
exception to the rule, and that man must 
have been made as the scriptures teach, 
by a direct miracle, just as if it would detract 
from the glory of God to have made man 
as He condescended to make the orang
outang, by gradual development? If it 
was God's method of making a monkey, 
why not of making a man? What is the use 
of having " theism ” mixed up in it at all, 
if it will not help us out of the whole diffi
culty and account for the formation of 
man's body on the same principle em
ployed in constructing the body of the 
gorilla or chimpanzee ?

By turning to the account of creation in 
Genesis, we will see the utter absurdity of 
believers in, revelation thus playing fast 
and loose with " theistic ” evolu ion, all to 
avoid the unpleasaut charge of being con
sistent and teaching that the creation of 
man simply means his development from 
the ape, as the creation of the ape means 
its development from the dog, a conclusion 
to which Darwin and Huxley are forced to 
come, from their interpretation of the facts 
of science, and of which they profess not 
to be ashamed. Let us now examine this 
authentic record of creation:

In the first chapter of Genesis, verse 21, 
it is said that “ God created great whale*;” 
and right on at verse 27, it is said that 
" God created man” Now, I ask these " the
istic " advocates of the “ new philosophy ” if 
it is reasonable to suppose that God cre
ated a whale by supervising its evolution 
from a "hoofed animal'' (see Haeckel’s 
History of Creation, vol. ii, p. 251), after first 
evolving the hoofed animal from a fish 
through saving up millions of slight modi
fications; and that He then created man 
without the aid of evolution at all, by 
means of a direct miracle? Is it likely 
that "created,” here, has two distinct 
meanings, for no philological reason on 
earth save to accommodate theistic evolu
tionists? Will the learned President of 
Princeton College tell us plainly whether 
the word here rendered “ created,” in verse 
21, is the same word in the original He
brew, as in verse 27 ? Or is it a different 
word,with an entirely different signification,

but erroneously rendered "created” when 
it should have been evolved t  I  am not a 
Hebrew scholar, but I  have taken the pre
caution to write to Dr. Epstein, of Tiffin, 
Ohio, one of the best Hebraist# in this 
country, and for a year Professor of He
brew in Heidelberg Theological Seminary, 
asking him if " created ” in verses 21 and 27, 
is the same, and if it has the same mean
ing in the two instances? The following 
is his reply:

“ T if f in , O., April 22, 1880. 
“ A. W ilford  Hall.

“ Dear Sir:—In answer to your letter, inquiring 
whether the word 4 created * in the 21st and 27th 
verses of the first chapter of Genesis, is tho same 
in the original Hebrew in both instances, I reply 
yes. The Hebrew word is fc031 pronounced Bara. 
The meaning of the w’ord, TTin these two in
stances is and must be necessarily and uncondi
tionally the same. Respectfully yours,

E ph. M. E pstein , M. D.”

Theistic evolutionists, thus driven to tho 
wall of consistency, are forced to admit, 
however hard they may struggle against it, 
that if whales were " created ” by develop
ment from other animals, man must have 
been " created ” by the same process. Al
though the Rev. Joseph Cook evidently 
dreads the logical consequences of this 
conclusion,—the unavoidable outgrowth of 
the "new philosophy,” whether theistic or 
atheistic in form,—yet he makes many 
statements in his lectures which uninten
tionally but plainly point to Darwin’s un
abridged views, that man, as well as the 
ape, the puppy, and the tortoise, is the 
lineal descendant of the fish. Take this 
one:

“ It is a physiological fac t that every human 
being once breathed by a membrane, then by yilU, 
then by lungs."—Lectures on Biology, page 236.

This is a clearly expressed indorsement 
of Darwin’s and Haeckel’s embryological 
argument, that the embryonic infant, as 
well as puppy, chicken, tortoise, etc., at an 
early period of development, possesses the 
gills or the fish, which fact they triumph
antly adduce as evidence that man, as well 
as the dog and other lower animals, de
scended by transmutation from some 
branchial ancestor,- a thing by the way 
totally fallacious and without even the 
foundation of one correctly understood 
scientific fact upon which to rest, as abund
antly shown in the seventh chapter. But 
no matter for this. Joseph Cook does not 
even suspect that this "g ill” argument of
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the evolutionist is a deliberate fraud 
upon physiological science and the intelli
gence of mankind; and os a consequence 
the great Boston lecturer innocently falls 
into the trap set for him by Haeckel and 
Darwin, and announces it as an important 
“ physiological fact,” thus admitting that 
embryonic infants have actual gills, which, 
if it be a fact, can only be explained, says 
Darwin, on the hypothesis that man de
scended from the fish. And if man de
scended from the fish, his blood relationship 
to the monkey can hardly be doubted.

But the most remarkable phase of 
this “ physiological fact,” so positively an- 
nounc2d by Joseph Cook, is, that these 
‘• gills,” in the embryonic infant, are func
tional, that is, they are actually employed 
in breathing, as in a living fish! This de
fense of the “ new philosophy ” out-Haeck- 
els even Haeckel himself, since the re
nowned professor of n a tu ra l  science in the 
University of Jena never dreamed of such 
thing as that these embryonic “ gill- 
arches” were employed in any functional 
way, regarding them merely, to use his 
own expression, as the “ ontogenetic record 
of man’s phylogenetic or tribal descent 
from some fish-like ancestor.” Now it is a 
fact, upon which, I  believe, all well-in
formed physiologists are agreed, that an 
infant does not “ breathe” at all, till its ex
posure to the external air, and that, during 
gestation, it depends entirely for nutrition 
upon the substance of the ovule and the 
umbilical circulation of the mother. Yet 
thhi important physiological announce
ment makes it breathe by two different pro
cesses prior to the functional use cf its 
lungs. If it really be a “ physiological 
fact,” that the human embryo depends for 
its vitality upon breathing through these 
so-called “ gills,” it suggests a serious dif
ficulty, which no one is more competent 
than the Boston lecturer to explain. As 
these “ gills ” entirely disappear, according 
to all authorities, including Prof. Haeckel, 
at the eighth week of gestation, how does the 
embryo manage to put in the interim o f 
twenty-six weeks till its birth without breath

ing at all f  I t  is a matter to be deplored 
that such nonsense as this gill-breathing 
process should be taught as “ physiologi
cal ” science in the very literary and scien
tific fcentre of this country, just because 
Draper, or some other authority, chances, 
inadvertently, to speak of such a stupid 
impossibility as a human embryo breath
ing through “ gills,” or through anything 
else, in fact, prior to its birth

Not only do these distinguished theologi
cal exponents of the theory of develop
ment seek to harmonize the new philosophy 
with Christianity under the specious title 
of “ theistie evolution,’* but they actually 
go further, and make the astounding an
nouncement that there is nothing antago
nistic between spontaneous generation and 
a religious belief in the existence of God! 
This culmination of obsequious absurdity 

;in truckling to the claims of modern sci
ence, will be found in the following quota
tion from the pen of Dr. McCosh:

“ Suppose it proven that there is such a thing 
as spontaneous generation ; would religion thereby 
be overthrown.either in its evidences* its doctrines, 
or its precepts ? * * * * There is really no
ground for the fears of the timid on the one hand, 
nor, on the other hand for the arrogant expectation 
o f the atheist, that he will thereby bo able to 
drive God from his work. * * * It [sponta
neous generation] is a production out of preexist
ing materials by means of powers in the materials 
—powers very much unknown, working only in 
certain circumstances, and requiring, in  order to 
their operation, favorable eondition* assorted by 
Divine w isd o m —Christianity and Positivism, 
pp. 85* 36.

In order to see the self-annihilating 
character of this statement, it is only nec
essary to reflect that the production of an 
organic being out of inorganic matter, as 
here described, by the operation of “favor
able conditions assorted by Divine wisdom,>m 
is simply miraculous creation, nothing more 
and nothing less, as all theists under
stand that term, and not spontaneous 
generation in any sense of the word, since 
it flatly contradicts the well-known and 
only meaning of that phrase. No one sup-- ' 
poses that God does not act in accordance 
with laws already existing, or specially en
acted for the occasion, even in the miracu- 

I Ions creation of an animal; that is to say.
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He takes already existing materials, brings 
them together by the operation of laws, 
whether we are able to comprehend them 
or not, and causes all the necessary chemi
cal and other changes of the inorganic 
matter to convert it into albumen, proto
plasm, etc., and then, by other laws, infuses 
into it an infinitesimal atom of His own 
vitality and intelligence, according to the 
need of the creature and its place in Na
ture, all of which is embraced in the lan
guage of Dr. McCosh—“ favorable condi
tions assorted by Divine wisdom.” This 
is exactly the way in which Adam was 
created out of the dust of the earth.
“ God is a God of order, which is another 
name for law, and, in miraculously form
ing Adam, He proceeded according to 
law, even to the act of breathing into his 
nostrils the breath of life, and thus consti
tuting him a living souL We cannot 
doubt that He did all this by just what Dr. 
McCosh calls spontaneous generation,— 
“ favorable conditions assorted by Divine 
wisdom.” Should this learned theologian 
chance, on some Sunday, to preach from 
his pulpit that Adam came into existence 
by “ spontaneous generation,” he would, 
doubtless, be tried by his presbytery for 
publicly teaching a most dangerous heresy. 
But imagine, if you can, the looks of the 
solemn presbyters constituting the court, 
as the Doctor steps forward to answer the 
grave specification in the charge by ex
plaining, with a  broad smile upon his 
countenance, that “ spontaneous genera
tion ” is the same thing precisely as mirac
ulous creation, since it is simply the ope
ration of “ favorable conditions assorted 
by Divine wisdom,” thus reconciling the 
extremest phase of modern materialistic 
philosophy with the religion of the Bible! 
Who would not be the president of a col
lege, if the office carries with it such a sub
lime and unlimited license in the use of 

'language ?
Bat seriously, a college president has no 

more right to annihilate the universally ac
cepted definitions of words than has the 
most obscure or humbleplebeianof his pas- j

torate. To employ such a manifest contra* 
diction in terms, as spontaneous generation 
produced under the assorting supervision 
of Divine wisdom, is like talking about 
a system of atheism with its leading article 
inculcating the existence of a personal 
God; or like an elaborate description of a 
self-acting perpetual motion driven by a 
steam-engine! I t  is the employment of 
well-known words, with well-understood 
definitions, in about as loose and reckless a 
manner as that of Prof. Haeckel, in evolv
ing a fish into a hoofed-animal, and then 
evolving the same hoofed-animal back 
again into a porpoise or whale! (See 
History of Creation, Yol. 2., p. 251.)

While I  protest against this slipshod 
mode of teachiug science and using words 
without the slightest regard to their ety
mology, I  cannot help congratulating 
Professor Haeckel upon his involuntary 
escape from atheism, as a brand plucked 
from the buruing. He made a desperate 
effort, through the two large volumes of 
Jiis Histoiy of Creation, to get rid of a God 
by proving the “ spontaneous generation ” 
of the first animal, as “ the primeval par
ent of all other organisms,” and as the 
origin of life upon this planet, knowing 
well that if such “ coming into existence 
out of inorganic matter ” could be estab
lished, there would be no use for a God, 
and no difficulty in proving the evolution 
of all other forms of organic being by the 
settled course of Nature, and without the 
intervention of any personal intelligence 
whatever. Bur • here comes the most 
learned divine in the United States who by 
a single sweep of his pen, demonstrates 
that this godless professor in the Univer
sity of Jena, is a theist, with the promise 
and potency of some day becoming a 
Christian, since spontaneous generation, 
“ suppose it proven,” is only another name 
for miraculous creation or the operation of 
“ favorable conditions assorted by Divine 
wisdom! ”

But “ theistic ” evolutionists do not har
monize among themselves any better than 
do agnostic and atheistic evohitioniato
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While Dr. McCosh insists that spontano- ; bending the knee to evolution, the worst 
ous generation does not conflict with reli- phase of materialism ever promulgated b;J 
gion or a belief in God’s existence and man,—instead of accepting one-half of the
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providence, Joseph Cook just as distinctly 
rejects the “ form ” of evolution taught by 
Huxley and Haeckel on the ground that it 
involves spontaneous generation or the 
development of “ the living from the not- 
living ” (see quotation page 20), which the 
eminent president of Princeton assures him 
is only another name for miraculous crea
tion, being an operation which takes place 
under the supervising control of Divine 
wisdom! I t  is scarcely worth while for 
these high authorities to attempt a recon
ciliation of their conflicting views on the 
meaning and scope of “ theistic evolution,” 
as it would take much less time and labor 
for them to get rid of the whole theory and 
have done with i t  All it requires is a 
thorough examination and comprehension 
of the facts of science relied upon by 
evolutionists, which seems, really, to have 
been a matter of secondary importance in 
the estimation of these theological advo
cates of the “ new philosophy,” as they ap
pear, rather, to have cast about them 
almost the first thing, to determine which 
u form ” of the theory was least objection
able, and which would leave most of the 
religion of the Bible, instead of doing as 
they should have done, rejecting the whole 
thing as unscriptural, irrational, and ab
surd, and then patiently waiting and as
siduously laboriug for a solution of the 
natural facts involved, in accordance with 
the plausible hypothesis of special acts of 
Divine intervention as taught by religious 
jcience.

In concluding this introduction, I  ap
peal, in all candor, to the clergy of the 
country, who have not yet fallen victims 
to the fatal wiles of the “ new philosophy,” 
and ask them, in the name of religion, if 
this apologetic spirit of compromise with 
modern science, among Christian ministers, 
has not gone about far enough ; and if it is 
not about time to call a halt and seriously 
reconsider the whole question ? Instead of 
adopting a temporizing policy of almost

new philosophy under the specious dis
guise of “ theistic evolution,” at the ex
pense of surrendering to the avowed 
enemies of religion one-half of the Bible,—* 
would it not show more true courage and 
Christian dignity to take an uncompro
mising and even defiant stand against the 
theory in all its forms and phases, fight it 
out to the bitter end, if need be, and 
either win all or lose all, in this struggle 
for religious existence ? If I  am not mis
taken in the signs of the times, it is cer
tain that there is neither a thought of 
compromise nor a disposition to yield, even 
so far as to make overtures for a parley, 
on the part of evolutionists. Not one 
inch will they yield till the ground is 
wrenched from them by piece-meal. All 
the overtures or compromises, thus far, 
have come voluntarily from the advocates 
of religion. This is a burning shame, and 
it is time to change our tactics and swear 
by Him that liveth forever and ever, that 
temporising compromises with so-called 
science have come to an end ; and that, 
from this time on, it is either an uncon
ditional surrender to the materialistic and 
atheistic evolution of Huxley and Haeckel, 
or it is the triumph of religion and of the 
unadulterated word of God. There can 
be no drawn battle in this scientific and 
religious war. There can neither be a 
mutual division of the spoils, nor a com
promise over a salmagundi of new philo- 
nophy, divinely assorted spontaneous 
generation, religious science, and theistic 
evolution. I t must, in the end, be either 
a victory for evolution, pure and simple, 
as taught by Darwin, Huxley, and Haeckel, 
or, it must be its utter extermination 
Which, then, shall it be ?

Whatever confidence our Christian fer
vor may inspire in us, as to the ultimate 
triumph of religion over the defiant infi
delity of such eloquent and critical unbe
lievers as Haeckel, Ingersoll, Underwood, 
& Co., it is well for us to keep in mind
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the undeniable fact that the time of mira
cles is past, and that God now works, in 
fighting the battles of His church, alone 
through human agencies,—through the 
fidelity, the courage, the enthusiasm, and 
the intelligence of His ministers and peo
ple. And should these agencies fail to up
hold the Christian standard, and vindicate 
the religion of the Bible against the as
saults of materialistic unbelievers,—meet
ing their attacks with sounder logic and 
more invincible arguments,—then, inevita
bly, the decadence of the church, of what
ever denomination, commences, the youth 
of the land will grow up into the prevail
ing infidelity, and the utter downfall of 
religion will only bo a question of time,— 
that time limited, possibly, to the interval 
of a single generation. This sad and even 
terrible contingency is not an impossi
bility, on the above supposition of a fail
ure to arrest the present tidal wave of 
materialism; and for this reason I  regard it 
os deplorable in the extreme, that our young 
collego students, who are to form the intel
lectual bone and sinew of the coming gener
ation, and who are just now at the point 
of determining their mental status toward 
these new philosophic doctrines, should 
be confronted, at the very threshold of 
their decision, with these wholly gratuit
ous apologies, for evolution, and even 
spontaneous generation, by the most emi
nent divines in our land, including many 
presidents of our colleges and universities.

Yet, I  am fully persuaded that Joseph 
Cook and Dr. McCosh, whom I  have been

forced, in all kindness, to criticise in this 
chapter, would have been the last men in 
the world thus willingly to cast a stum
bling block in the way of young investiga
tors, or put a weapon into the hands of 
the enemies of religion, had they seen 
any possible way out of the difficulty, or 
had they been able to devise any method 
of accounting for the facts of natural his
tory, bearing on the subject in question, 
without making such humiliating conces
sions. And it is even now morally cer
tain, if these sincere Christian workers 
could be convinced that their surrender 
to evolution had been made upon grounds 
which were wholly insufficient, and that 
the theory, even in its mildest form, has 
not one fairly understood class of scientific 
facts, such as embryology, rudimentary or
gans, reversions, paleontology, comparative 
anatomy, etc., upon which its claims can 
rest, that they would be only too glad to 
avail themselves of the opportunity of at 
once appealing to the court of heaven for an 
everlasting cancellation of their mistaken 
compact w ith Darwinism. I  assert, with
out mental reservation, that such oppor
tunity for a final and unconditional disso
lution of co-partnership with evolutionists, 
fairly, logically, and scientifically demon
strated, will be afforded in the following 
chapters of this volume, the benefits of 
which are within the reach of all who may 
have a desire to avail themselves of them. 
May the guiding influence of that wis
dom which cometh from above direct our 
feet into the paths of true knowledge 1



C H A P T E R  II
MATTER, SUBSTANCE, FORCE, LIFE, MIND, 

SOUL, SPIRIT, GOD,.
[Syn o psis  op C on tents.]

Tlie Conservation of Force.—All the forces of Nature substantial.—A regular gradation i i  
density and tenuity in all substances.—Air the intermediate snbstance.—Gravitation a substance.— 
Illustrated by a bucket of quick-silver.—Proved by Sir Isaac Newton.—Magnetic substance proved 
and illustrated.—Soul, Life, Mind, Spirit, substances.—God the Fountain of all substance, and 
from whom all the substances of the Universe have issued.—Man a dual being, constituted of a 
doable organism.—By this view alone is the Immortality of the Soul made to harmonize with 
Reason or Science.—Criticisms upon Comte’s Transcendentalism in metaphysics.—All animals 
possess dual organisms.—Difference between material and immaterial substances discussed.—Origin 
of mind, life, matter, and material forms.—One great mystery, God, unavoidable.—It solves all 
minor mysteries.^-Origin of Life on earth illustrated.—The existence of Soul as an entity de
monstrated by the action of magnetism.—Many analogies and illustrations of the soul’s substan
tial nature given.—This wonderful force of magnetism never before used against materialism.— 
Life and soul illustrated by Odor.—Cause and effect examined.—Many illustrations given.—The 
pen with its transparent hand, the invisible musician, etc.—Haeckel’s views of life analyzed.— 
The complete and satisfactory solution which the internal, vital and mental organism furnishes 
of the soul and its probable immortality.

The recently established theory of the 
persistence of energy,—otherwise termed 
the conservation of force,— proves, as 
certainly as it proves anything, that all 
force is substantial. Nothing can be con
served or preserved unless it be some
thing that exists, and it seems to be an 
axiomatic truth that nothing can exist un
less it be a substance of some kind. If 
forc6 in one form is convertible into forco 
of another form, as claimed by the advo
cates of this theory, then all force in what
ever form it may be exerted, is substance, 
since it is impossible to oonceive of the 
conversion of one thing into another thing 
and neither thing be anything substantial 
Our inability to take cognizance of the con
stituents or corpuscles of a force, such as 
gravity or magnetism, for example, by the 
immediate action of our senses, as we are 
able to do of such substances as iron, 
water, air, or odor, is no valid reason to a 
thoughtful mind why such force should 
not be regarded as a real substance,—as 
literally and truly an entity as is the at
mosphere we breathe. The air when 
quiescent is admittedly unrecognizable by 
any of the senses as a substance. I t  can
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neither be seen, heard, felt, tasted, nor 
smelt; and even in motion we only recog
nize it by the effects it produces in dis
placing heavy objects or pressing against 
our bodies. To the minds of many who 
have not reasoned themselves into the 
philosophy of atmospheric pressure, it 
seems even row irrational and impossible 
that the air we breathe, so transparent and 
impalpable, can be a real substance having 
an actual weight of fifteen pounds to the 
square inch upon all bodies at the earth’s 
surface. I t would almost seem that this 
wonderful entity was intended by the all- 
wise Author of Nature, among its qther 
uses, to show us the marvelous amplifica
tion of substantial existences in God’s uni
verse, and thus lead us step by step from 
the visible and corporeal constituents of 
gross matter up to the invisible and incor
poreal elements of substantial entities 
outside of the present recognition of our 
senses. I  never think of the air, or intel
ligently draw a breath, but a thought of 
adoration to the God of Nature pervades 
my mind for so ordaining this intermediate 
but invisible substance as to teach us that 
it is but the connecting link in the chain of
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entities from the gross earth up to the in
conceivably attenuated existences outside of 
material forms, thus rationally and philo
sophically leading the mind from what we 
are, in relation to sense, to the possibilities 
of what we may be.

Because * that mysterious something 
called gravitation, which pulls a weight 
toward the earth, can. neither be seen, 
heard, felt, tasted, nor smelt, it is no proof 
that gravity is not a substance as really 
and truly as is water, iron, or even plat
inum, the heaviest of all known substances, 
only the substantial corpuscles or atten
uated threads of gravity are of such a na
ture that we cannot recognize them ex
cept through our higher faculties of reason, 
by what they accomplish. The German 
laborer who placed his bucket beneath a 
dripping rock to catch water, was aston
ished when he undertook to carry it home. 
He could neither lift it nor stir it, with all 
the strength of his arm. Yet he saw 
nothing to cause such a result except the 
water the bucket contained. I t  could not 
have frozen to the ground for it was a hot 
summer's day. Yet something held it down 
with immovable but invisible power. The 
searet was soon revealed. The bucket was 
n3arly full of quicksilver which had dripped 
from the rock with the water. Had this 
quicksilver still remained invisible, after 
the covering of water had been removed, 
and had it been even unobservable by any 
other of the senses, or could the hand have 
been passed through it without feeling it 
in the slightest degree, it would still have 
been none the less a real substance so long 
as its effects were the same in holding the 
bucket to the earth. We must therefore 
judge of the substantial or entitative na
ture of any thing of which the ir :nd can 
form a concept, not by its recognizable or 
unrecognizable qualities through the di
rect evidence of our senses, but by its de
monstrable effects upon other and known 
substances uuder the exercise of our 
rational faculties in judging;, analyzing, 
comparing, etc. Thus gravity is a sub
stance as really and truly as was the invis
ible mercury in the bucket, but its nature 
is such that it is hidden from all our sen
ses. Our hands can pass through it with
out feeling i t  I t  permeates and passes 
through all substances that may intervene 
bet ween the earth and, a suspended weight, 
and when the chord that supports the 
weight is severed, the invisible and intangi

ble threads of this all-pervading substance 
seize each molecule of the weight and 
pull it to the earth.

We say, by a license in the use of words, 
that a block of iron, for example, when un
supported falls to the groun<£ I t does not 

fall, literally, but gravity draws it to the 
earth. Were it possible that another planet 
the size of this earth could be kept the same 
distance above the iron weight as the earth 
is below it, the weight would be suspended 
in the air between the two without sup
port, and would neither move one way ncr 
the other, .the two gravities neutralizing 
or counterbalancing each other. Then such 
a mass of iron would weigh absolutely 
nothing. Hence it could not fall, because 
in that condition there would relatively be 
neither up nor down.

The same w ould be true if another force 
should act upon the block of iron, in the 
place of the supposed planet Place a 
magnet an inch above the iron weight and 
of sufficient power to outdraw the force of 
the earth’s attraction, and the weight 
would “ fall ” upward to the magnet by the 
same license of language that we employ 
when we say it falls to the ground. It 
would be drawn to the magnet by analo
gous but intangible and invisible threads of 
substantial force,—a real entity that passes 
off from the magnetic poles, seizes the 
block of iron and lifts it bodily. And yet, 
as in the case of gravitation, this substance 
passes uninterruptedly through solid bod
ies. A sheet of glass or an impervious plate 
of platinum may be interposed betw t en tho 
weight and the magnetic poles without 
diminishing the power of the attrahent in 
lifting the iron mass the most minute frac
tion of a grain. I t  lifts it by the similar 
invisible and intangible threads of sub* 
stantial force, twined about the molecules 
of the iron, just as gravity acts in pulling 
the same weight to the earth. The cases 
are not only analogous but almost precisely 
similar. Few, who have given special 
thought to the irue and wonderlul nature 
of these phenomena, now doubt the sub
stantial nature of magnetism, in its action 
upon a distant bar of iron, called an arma
ture, and in thus pulling it toward the 
magnetic poles. No one, in fact, can 
conceive, by any possibility of mental effort, 
the idea of a bar of iron moving from a stato 
of rest and being forcibly drawn-toward a 
distant magnet, without acknowledging 
the existence of some substance of a real
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entitative nature passing between them. 
Those who are thus forced to admit the 
substantial nature of magnetic rays, have 
stepped into a new world, filled with new 
entities and verities They are meutallv 
and logically compelled at ouce to look 
upon gravity in the same light Sir Isaac 
Newton caught a glimpse of this new world 
of incorporeal entities as he contemplated 
the law of gravitation. In a letter to 
Bentley he says:

“  That gravity should be innate, inherent, and 
essential to matter, so that one body may act on 
another at a distance through a vacuum, without 
the mediation of anything else by aud through 
which their action and force may be conveyed 
from one to the other, is to me so greed an ab
surdity that I  believe no man who has in philo
sophical matters a competent faculty oj thinking, 
can ever fall into U”

The greatest of philosophical reasoners, 
though inspired with this brilliant dash of 
intellect, did not, however, take advantage 
of such a sparkling revelation, and by dint 
of logic, carry it out to magnetism, elec
tricity, life, mind, spirit,—even up to the 
substantial throne of the Deity Himself. 
He entered the portals of the new dominion 
of philosophical thought, but unfortunately 
stopped there, and spent his life in con
templating and elucidating the substantial 
wonders and all-pervading effects of that 
mighty entitative force which his own 
genius had formulated, if it had not dis
covered. He even, illogically, fought 
against substances beyond the range of 
the senses, and denied their existence be
cause they could not be demonstrated. 
When ether was suggested as an undulatory 
medium filling inter-stellar space, but al
most infinitely attenuated, as a means to 
account for the phenomena of light, he 
rejected it, though he held to the corpus
cular theory of light itself, making the 
sun’s rays a real substance, preferring a 
supposition approved by one of the senses 
rather than an assumption outside of alL 
Had there been any real use for this hypo- , 
thetic ether in accounting for these natural 
phenomena, or if they could not have been ! 
as well or better explained without, then 
this etherial substance, even if it were a 
thousand million times more attenuated 
than hydrogen gas, could have been ration
ally admitted to exist; for if even such a 
vastly attenuated substance were shown to 
be absolutely necessary to a given mechan
ical or demonstrated result, as are gravity 
and magnetise their physical effects,

its existence as a substantial entity would 
thus be demonstrated and admit of no 
further dontroverey.

If, then, substantial rays of force can 
: thus pass from the poles of a magnet 
l through tho most impervious bodies, pro
ducing corporeal effects at a distance in 
overcoming the inertia of, and giving mo
tion to, a bar of iron, thus demonstrating 
the absolute existence of a substance not 
limited by corporeal condi tions, and beyond 
the range of any of our senses,—a substance 
which can only be recognized by our rea
son in analyzing its effects upon physical* 
bodies,—it brings us at once and by a 

' single 6tep into the world of vital and 
! mental substances, which just as demon- 
, strably show their entitative natures by 
their effects in moving our corporeal 
bodies and operating them at will, as well 
ns the bodies of all living and thinking 
beings.

Nine-tenths of the religious world, who 
profess, of course, to believe in the im
mortality of the soul, have no definite or 
thinkable conception of the soul as a sub
stantial entity. If asked, what they really 
mean by the soul, their answer would b6 
utterly vague and unsatisfactory, as much 
so to themselves as to the inquirer. They 
would probably talk about that living, 
spiritual principle in man, which distin
guishes him from the brute. If, however, 
you ask one of these believeys in the immor
tality of the soul what were his conceptions 
of man as a corporeal, visible and tang
ible being, he would be able to give a defi
nite answer. There would be no vague
ness or ambiguity in his expressions—no 
dreamy “ principle” mixed up with his 
definition. Man would be described as an 
erect, substantial, intelligent being, of a 
certain form and possessing certain organs 
and parts through which the vital and 
spiritual principle of the soul manifested 
itself. To the philosopher, however, who 
has grasped the true nature of substance 
in its various conditions of existence from 
the tangible to the intangible, from the 
visible, ponderable, physical bodies around 
us,—such as platinum, iron, water, wood, 
flesh, air, gas, and odor, up to the intang
ible, invisible and incorporeal substances of 
electricity, magnetism, gravitation, etc.;— 
to such a student of Nature there would 
be no difficulty in comprehending the ad
ditional fact that the life, soul, mind, 01 
spirit of a living man, constitutes an in*
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terior substantial entity, an invisible and 
incorporeal organism ramifying the phys
ical structure, as real as is the visible 
and tangible organism it animates ;—the 
one the exact counterpart of the other, 
though the inner must be vastly the more 
important of the two, since it is the moving 
force or motive-power through which alone 
auy physical boviy is enabled to live, move, 
or think. Whenever we are enabled thus 
to grasp and comprehend this radical fact 
that there are or may be invisible, intangi
ble, and consequently iucorporeal bodies 
a'.l around us, possessing forms and or
ganic structures, as literally and truly as 
do the physical bodies recognized by our 
corporeal senses, then, and not till then, 
will we begin to get the first glimpse into 
the true solution of the problem of human 
life, and that mysterious something so 
vaguely spoken of as the immortality of 
the soul And whenever we can grasp the 
thought that man is a dual being, possess
ing a double organism, the one structure 
being corporeal, visible, tangible, the other 
incorporeal, invisible, and intangible ; and 
when we can further recognize the fact that 
man, through the aid of his senses, can 
really and truly extend his personal pres
ence to a limited distance beyond that of 
his corporeal form, we can then conceive 
of an infinite personality who may exist 
upon His throne in one part of the Uni
verse, and whose all-pervading substantial 
or entitative attributes, analogous to our 
senses, but infinitely surpassing them, may 
make Him literally omnipresent, causing. 
His actual being to extend through all 
extent

This view of God and man gives a the- 
ist something in the former worthy of 
adoration, ana something in himself worth 
trying to save, and upon which a sensible 
and satisfactory idea of immortality can 
be predicated. To suppose that the human 
soul is bodiless, formless, and organless, 
is a thought about as unsatisfactory as to 
try to conceive of the immortality of a 
rubber balloon. How can an immortality 
be predicated of man worth hoping for, if 
the soul is not to see, hear, feel, taste, and 
smell? And if these powers, even in our 
most exalted conception of them, are to 
exist in the eternal state of man, then he 
must^possess the essential organs by which 
such faculties are to be exercised and en
joyed; and this implies that the soul, 
which is so vaguely talked about as a

principle destined to immortality, is in re* 
ality the inner man—the internal, incor
poreal organism, as perfect in form as the 
exterior structure, and alone the entity 
which animates our physical body.

The view thus imperfectly taken of tha 
soul of man is applicable also to God him4 
self, with His infinitely extended attributes. 
Call it anthropomorphism or what we like, 
it is nevertheless a conception absolutely 
unavoidable, unless we are to regard God 
as a myth—the mere embodiment of a 
vague thought—the dreamy, vapory noth
ing of those who deny an incorporeal or
ganism to the human soul, or the unknow
able, inconceivable nonentity of Herbert 
Spencer. Of what conceivable value would 
be tbe idea of a God devoid of personality ? 
Aristotle’s definition of life is good as far 
as it goes, but is not sufficiently broad or 
explicit Ho defines life to be “ the cause 
of form in organisms.” But it is not only 
the can^e of form, but is the form  itself— 
the invisible entity that constitutes the 
living, moving, organic being, filling every 
organ, fibre, or molecule of the physical 
man or animaL In searching through 
works on biology, physiology, psychology, 
and metaphysics, I  have forma no defini
tion by any scientific writer that was at all 
radical or satisfactory as to the fundamen
tal nature of life and mind. The discovery 
by Dr. Beale of an almost infinite distri
bution of living, moving bioplasts in every 
nerve, muscle, vein, artery, or fiber of an 
animal organism, which can be seen under 
the microscope busy at work plying their 
shuttles and weaving new tissue or repair
ing old, does not help to solve the problem 
in the least I t  gets down toward the so
lution, but does not reach i t  What is 
there, Doctor, we might ask, within this 
material bioplast that gives it motion, 
since matter cannot move itself? I  an
swer: it is life,—invisible but none the 
less substantial,—as much substance as 
the bioplast itself. How could an army 
of bioplasts weave a nerve, even after mo
tion were given to them, unless there were 
at the same time a vital, invisible nerve 
passing along the organic part as the in
corporeal pattern around which and 
through which the bioplasts might travel 
and thus be guided to do their specific 
work? But for this incorporeal pattern, a 
vein might be mistaken for a nerve by the 
workmen! But make life a veritable sub
stance, an invisible and incorporeal organs
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ism filling every part of the physical 
structure as the guide to the working bio
plasts, and the chief mystery of an organic 
being is dissipated, and nine-tenths of the 
problems met with in physiological and 
psychological science are rationally solved.

The view here taken of man’s incorporeal, 
vital and mental being applied to God, 
possessed of infinitely extended attributes 
and presence, disrobes Him of much of that 
unknowable, inscrutable, unentitative char
acter that modern hair-splitting philoso
phers and metaphysicists have woven about 
the idea of His existence. With Deity as 
here contemplated, we may rationally talk 
of going into His presence and assembling 
around His throne and yet believe Him to 
be omnipresent. But we cannot consist
ently believe that He either sees us or 
hears our prayers, if He is not a personal
ity in the broadest as well as most definite 
sense of the word. “ He that formed the 
eye shall He not see, and He that formed 
the ear shall He not hear?” But how 
shall He “ see” without eyes, or “ hear” 
without ears of His own? The sacred 
record answers this question. “ The eyes 
of the Lord are over the righteous, and 
His ears are open to their prayers.” By 
extending the above inquiries, we may 
further ask:—He that formed or gave the 
mind, shall He not think f  and He that 
formed or gave the life to man and ani
mals shall he not live? and he that en
dowed us with consciousness, and gave us 
our sensations, shall He be incapable of 
consciousness or deprived of correspond
ing senses, infinitely extended ?

Thus the substantial nature of the soul 
involves the substantial nature of God. 
And as the substance of Deity must con
stitute an infinite and inexhaustible form- 
tain of life and mentality, it is easily and 
rationally conceivable that our individual 
life and mentality came originally as drops 
from out the infinite fountain of God him
self, constituted as He must be of mind 
and life and their various qualities and 
attributes.

Hence, there is no necessity for suppos
ing that God created the life, mind, soul, 
or spirit of man and the mental powers of 
animals out of nothing, as some religionists 
maintain, thinking thereby to enhance the 
glory of God by exalting His power. I t 
is more glorious to believe that all life 
and mind are an emanation from God 
himself. The veiy act of breathing the
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breath of life into the nostrils of Adam im- 
plies that the “ living soul ” is an effluence 
of God, rather than a creation from nothing.

It is further rationally conceivable th a t ' 
in thus giving the spark of life and mental 
power, as an infinitesimal drop of Himselfi 
to the originally created pair of any ani* 
mal species, thus constituting them living 
and thinking organisms, He at the same 
time endowed each specific pair with a 
capability of transferring a germ of their 
incorporeal being as well as physical being 
to their offspring, by which each descend
ant becomes a substantial duplicate of 
its progenitor, with equal powers of trans
mission and reproduction.

The internal organism of man is thus 
his more real entity, because it is the only 
part which is perpetuated or remains un
changed, and oy which his identity as an 
individual is kept up. Metaphysicists 
such as Comte, Hume, and others of that 
class, have carried their self-contradictory 
philosophy so far as to deny in toto the 
reality of matter, or any other substance. 
They maintain that there is no evidence 
that a tree, for example, ekists as a reality, 
and that even when we see and handle it, 
the only real thing is our mental impression 
that the tree exists! But this distinction, 
as usual in the writings of these trans
cendental metaphysicists,—is a species of 
wire-drawing, which invariably reduces 
every position assumed to self-negation. 
For we surely know that the tree exists, 
by the very same evidence that we know 
we have the mental impression of its exist
ence ! I  wish I  could have the opportu
nity of Baying to Mr. Comte, Sir : Your 
impression of the tree’s existence is not a 
reality at all, according to your own reason
ing. You only have formed an idea that 
you had received such an impression. 
Hence the idea of the existence of the im
pression, is the only real thing in the pre
mises ! Should he admit this, as he would 
be forced to do by his own logic, I  would 
tben take him a step further and demon
strate that his idea of the mental impress 
sion of the tree could not be the real thing 
after all, since he only fancied or imagined 
that he had formed such an idea of an im
pression about a tree! Thus I  might keep 
him going with this house-that-Jack-built 
logic in search of the real reality, till he 
would be totally lost in the labyrinths of 
his own metaphysical confusion, and be 
obliged to admit that both the tree and the

F orcef L ife , E tc.
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mental impression of it, as well as the 
idea of the impression and his fancy about 
the idea, were all real, or else were nothing 

• at alL
The fact that these eminent metaphys

ical philosophers have finally reached the 
conclusion and set it down mat the mental 
impression is more real than the corporeal 
tree which gave the impression, is all I  can 
ask in favor of my present position, as it 
gives the mental entity the preference over 
the external material world, showing that 
the “ inner man ” is the only true reality 
of our existence in the higher sense, the 
body being but its physicial and external 
manifestation.

Thus every animal as well as man must 
be considered a dual organism, the life and 
mental powers (however limited their 
scope or circumscribed their sphere of 
action) constituting the interior and ex
act duplicate of the physical organism, and 
the true and only source of all inherited 
characteristics, by which the peculiarities of 
the species are perpetuated, all of which 
I  claim to demonstrate in a subsequent 
chapter. I  bagw of the reader not to 
hastily jump to the conclusion that this 
similar duality of being in man and beast, 
involves ,the immortality of the lower ani
mals, placing them on an equality with man. 
With life and mentality evidently pos
sessed by all lower animals, and with cer
tain cerebral phenomena observed the 
same as in man, modern biological and 
physiological investigators, as well as 
many former ones, have been forced to ad
mit the probability of the immortality of 
the souls of all animals. Even that most 
careful and critical investigator, the Rev. 
Joseph Cook, in his Lectures on Biology, 
substantially accepts this conclusion, or 
at least is not prepared to oppose i t  
But there is a proper line of demarkation, 
whon carefully surveyed, running between 
the human and the lower orders of animals, 
by which it can be rationally shown how 
the former shall live forever with a con
scious identity of personal being, while 
the latter are neither subjects of individual 
immortality, nor are their vital and men
tal substance annihilated, or in any degree 
lost in the general economy of God’s uni
verse, all of which will be treated of in 
the proper place, toward the dose of this 
volume.

I t is certain that no substance in the 
universe can be annihilated, or cease to

exist, however often it may change it* 
form, and it is equally a settled and in
disputable principle of science, that no 
substance, corporeal or incorporeal, can 
come into existence or be created out of 
nothing, even by the aid of infinite power. 
I  am aware that this trenches upon one 
of the prominent artides of the Westmin
ster Confession of Faith, hdd almost sa
credly by large bodies of Christian be
lievers in this country and Europe. But 
there are certain axiomatic truths so self- 
evidently settled even in the veiy roots of 
science, that to controvert them by any ar
ticle of religious belief is to fly into the 
face of all science, atid unnecessarily pro
voke disparagement of religion itself in 
the minds of cultivated scientific invest) - 
gators. Fortunately for religion, however, 
this article of faith, which so positively 
teaches that God created all things out of 
nothing, ip not even claimed by its framers 
to be expressly taught in the sacred Scrip
tures, and, I  may add my own opinion, 
not even by any fair or necessary infer
ence. In opposing the false views of 
scientists, and their perversions of Nature’s 
laws, nothing is more detrimental to suc
cess than incorporating into such opposing 
arguments, religious hypotheses utterly 
untenable and false in the very nature of 
things. Let us admit all that is rationally 
and necessarily true in science, and it 
gives us an infinitely firmer foothold to 
overthrow the temple of the Philistines, 
without killing ourselves in the operation, 
as did poor S impson.

I  am glad to agree here with the views 
of that radical and critical thinker—the 
Rev. Joseph Cook—as I  do upon almost 
all questions;—though I  have been forced 
to differ from him in a few instances which 
have been frankly pointed out, and which 
I  trust will not offend that great scholar 
and Christian scientist. Upon the creation 
of the universe he distinctly takes issue 
with the Westminster Confession. I  quote 
a single sentence :

“ I t  is not m y belief that every thing teas created 
from  nothing, nor do the authors of. * The Unseen 
Universe/ perhaps the most suggestive book lately 
published on these intricate themes, affirm that.” 
—Lectures on Heredity, p. 121.

Then, if something can not be created 
out of nothing, whence came this material 
universe ? Is matter eternal ? If so, there 
is something in the universe co-existent 
with, and consequently equal, in this re
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sped  to, God himself! This would seem 
to be inadmissable by all sincere theists, 
and hence matter, in die grosser form of 
substance, as contradistinguished from the 
incorporeal substances before named, from 
which probably it was derived, need not 
to have been eternal But wherein, asks 
the reader, would lie the difference, and 
how would it alter the case as to the sub
stantial eternity of matter, if the incor
poreal substance, from which matter in its 
grosser form has come, existed from eter
nity ? I t  would not, I  confess, relieve the 
hypothesis of its inconsistency in the slight
est degree, except to resolve all matter, for 
example, first into Prof. Crooke’s fourth 
state, or Dr. Lockyer’s single elementary 
substance, then into the grosser incor
poreal elements of nature, in their various 
forms, such as electricity, gravitation, 
magnetism and other forces; then into the 
higher plane of incorporeal substance such 
as constitutes the vital and mental powers 
of the organic world; finally into the sub
stantial elements of God’s own external 
being, so to speak, out of which, by His 
infinite power and wisdom He might have 
condensed the various grades of sub
stance down to the material world itself. 
Ib is  would constitute God himself the 
source from whence has been derived uni
versal Nature, and answer both the scien
tist and the Westminster Confession. I  
fancy, however, the reader is shocked at 
this idea, and exclaims: Pantheism ! But I  
believe a cool and careful consideration of 
the whole question will not only relieve 
this supposition of its apparently shocking 
character of pantheism, but will show it to 
be the only possible or consistent method 
of harmonizing the settled and axiomatic 
truths of science with the fundamental 
truth of religion—the existence of a per
sonal God independent of, and superior to, 
Nature, while also maintaining His im
manence in Nature. The truth is, religious 
philosophers who have undertaken of late 
to break down the materialistic theories 
of advanced scientists, have been too much 
hampered by creed, or else too fearful of 
trenching upon some popular religious 
notions to grapple with these doctrines 
effectively, or without converting their own 
weapons into boomerangs. The ham
pered manner in which some recent attacks 
have been made upon evolution, for ex
ample, by our leading clergymen, is sug
gestive of the failure of the general who
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decided rather to lose the battle than to 
deviate from the tactics taught him in the 
military academy. But let the hands of 
every soldier be unhampered, and, without 
denominational dictation or restraint, let 
us use every weapon God has given us, as 
well as the artillery captured from the 
enemy himself, by which to break down 
his redoubts and demolish, if possible, 
even the very foundation-walls of his for
tifications.

I t seems to me irrational, as well as un
necessary, to talk of any essential or radical 
difference in the fundamental nature of 
material and immaterial substances, and I  
have never seen a basic distinction satis
factorily defined. When the heaviest metal 
can be converted into a gas, many times 
lighter than our atmosphere, after which 
the present power of the chemist and mech
anician is defied to reconvert it into a 
solid form, it ought to teach us that this 
gaseous substance, under the manipulation 
of still higher wisdom and greater chemical 
resources might be made to reach a second 
state of attenuation or sublimation, almost 
if not quite justifying our conception of an 
“ immaterial substance,” and that, too, 
without a transition much greater than its 
first change from metal to ga& Such a 
transformation may yet be effected by 
chemistry and mechanics ; and then this 
twice-attenuated gas, by other processes^ • 
might again be compressed into its orig
inal metal, as atmospheric air has already 
been condensed into a liquid of the density 
of water by the action of cold and me
chanical pressure. The present apparent 
impossibility of such transformati< ns may 
change to a simple and well-understood, 
process with a higher advance in scientific 
knowledge. Picus says: “Difficult things 
always seem at first impossible, and even 
easy things appear impracticable to the 
unskilled and unknowing.” The experi
menters of the Rosicrucian school of phi
losophy taught much in their cryptic pro
cesses, which have proved practical anti
cipations of the recent and startling dis
coveries of modem science. The “ invisi
ble fire ” of the Brothers of the Rosy Cross, 
which they held to be the soul-substance 
of all metals, and which formed the ground
work for their belief in the philosopher’s 
stone, the transmutation of metals, the 
elixir of life, etc., seems now to be but the 
invisible currents of electricity and mag
netism, the fourth or radiant state of mat
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ter of Prof. Crookes, or the single basic 
elemental substance from which all ma
terial bodies have been condensed, as re
cently announced by Prof. Lockyer. Thus 
the philosophical and religious vagaries of 
one age may become the established scien
tific theories of the next, just as the dim 
utterances of theosophy by a Zoroaster or 
Confucius may even be incorporated into 
the grandest of all religions, and become 
the profound maxims of the wisest of all 
law-givers. I t  is possible that the germs 
of great truths may yet be found wrapped 
up in the folds of pantheistic philosophy. 
.1 Christian student cannot afford, in his 
investigations of science, to reject a rational 
truth first found in the works of Grecian 
or Roman philosophers, lest some creed- 
bound religionist shall shake his head 
knowingly. and sigh—platoiam—pantheism.

“ Let truth be seized wherever found.
On heathen or on Christian ground,”

is a couplet to which scientific investigators 
no less than religious philosophers should 
pay good heed.

The inconceivable leap from density to 
tenuity,—from the solid metals of commerce 
to Crookes’ fourth state of matter, or Lock- 
yer’s single elementary substance,—need 
scarcely be exceeded in another leap to 
land us upon that higher plane of sub
stance which we call immalerial or incor
poreal, such as electricity or the substan
tial rays from the poles of a magnet, so 
attenuated that they will pass through 
solid plates of glass and move distant 
bodies without the lightest interruption 
of their progress. And by still another 
leap no greater, through the agency of a 
being capable of exerting the necessary 
attenuating power, we might possibly 
reach the topmost plane of all substance 
in the immaterial, vital, and mental ele
ments of God himself, from the atoms of 
which have come the vital and mental 
powers of the organic universe, and from 
the condensation of a fraction of which 
must have come all the denser grades of 
substances, even those constituting the ma- 
terinl world we inhabit This view makes 
the entire concatenation, in the gradual 
attenuation of substance, a consistent and 
beautifully harmonious chain, from plati
num—the heaviest known metal— up 
through lighter metals, wood, water, flesh,
. ir, gas, odor, magnetism, electricity, gravi
ty tion, light, heat, sound, instinct, life,

mind, spirit, ending with the great and 
universal fountain of all life and mentality 
—God Himself. This natural order of 
gradation in substance makes God the 
highest of all substances, and the self- 
existent, uncreated I  Am, from whom, by 
whom, and of whom toe all things visible 
and invisible in the universe.

Again I  take pleasure in quoting with 
my full approval the emphatic testimony 
of Joseph Cook, that the material universe, 
as well as finite mind, life and instinct, 
has been evolved, or, as I  have preferred to 
express it, condensed, from the essential 
elements of God’s substantial being, while 
at the same time he just as emphatically 
denies that such view involves pantheism. 
Here are a few of his incisive declarations 
upon the subject:—

44 Matter is an effluence of the Divine Nature, 
and so is all finite mind.” 44 The body itself, and 
all other substance we call matter, are a revela* 
tion of Almighty God. All matter, as surely as 
all finite mind, originated in him.” 44 So I sup
pose Almighty God evolves the seen universe of 
matter and the unseen of finite force from him
self.” 44 My creed is the reverse o f  pantheistic 
Heredity, pp. 120, 121. Biology, p. 270.

To assume, thus, that God made or 
“evolved” all things out of His own eter
nal self-existent substance is completely 
and forever to answer the scientific posi
tion, that as God could not have made 
the material world out of nothing, hence 
matter must have been eternal in the 
form of star-dust or some other grade of 
nebulosity. While it thus satisfactorily 
sets aside this otherwise unanswerable 
difficulty of the materialist, I  have not the 
least mental hesitation in viewing the 
progress of this condensation of a mere 
atom, comparatively, of God’s substantial 
but external being, downward through all 
the gradations and amplifications neces
sary to the creation of this solid, liquid 
and gaseous world, with its manifold and 
multiform grades of animal and vegetable 
organisms. All that is needed for our 
rational acceptance of such a consistent 
origin of the visible universe is first and 
foremost to concede the substantial exist
ence of an infinite, primordial, personal 
intelligence armed with omnipotent power 
Without this fundamental conception and 
concession of one infinite mystery, incom
prehensible though it may be, and is, we 
are involved in the mazes of a million mys
teries equally inexplicable, in every blade
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of grass, grain of sand, or creeping thing, 
not one of which has any possible solution 
without the primary concession of this 
one infinite and fundamental mystery. Is 
it  not therefore the part of wisdom and the 
exercise of a common rationality for every 
scientific investigator at once and forever 
to  solve and get rid of the myriad mys
teries of winch Nature is so prolific, by 
accepting the one great mystery of an in
finite, self-existent God? The mind can 
more easily rest upon the concession of 
one mystery which can never be solved or 
comprehended, than in undertaking to 
grapple with a million equally inexplica
ble. The mind of man needs rest, and 
must find a sure abiding-place somewhere 
from the harrassing plague of doubt and 
uncertainty, or else wear itself out in per
petual agitation. There is but one safe 
position, either in philosophy or religion, 
where the soul can find rest, from the con
flict of harrowing doubt, and that is to 
merge all the mysteries of Nature back 
into the one mystery of Nature’s God.

Let us then seek that resting place as 
the shadow of a great rock in a weary 
land,—accept the grand but single mys
tery of an infinite intelligence and omnipo
tent first cause, and thus, at a single 
stroke of policy and a single effort of the 
will, wipe out all the minor problems of 
the universe.

The origin of life and mind lies at the 
foundation of all other mysteries in the 

henomena of Nature, because through 
fe and mind are we alone capacitated 

to recognize natural phenomena or con
template the vast realm of mysteries 
which spreads out around us, in every drop 
of water, or atom of dust, no less than in 
the invisible air, the imponderable odor, 
the indestructible rays of magnetism, the 
mysterious flashes of electricity, and those 
incomprehensible entities we call sound, 
light, nnd heat So completely are we in
volved in mysteries and surrounded by 
problems, in whatever direction we turn, 
and whatever phase of natural phenomena 
we contemplate, that the mind intuitively 
seeks for solution,—for some solid resting

Slace for that weary, anxious, dissatisfied 
esire to know something of ourselves, 

first, and then more of the complex prob
lems around us. The philosopher who seeks 
in natural science and through physi
cal causes alone, for a solution of the exis
tence of life and mind,—these marvelous
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but veritable operations we call thought, 
voluntary motion, hope, fear, love, anger, 
memory, reflection,—who essays to account 
for such bewildering phenomena first by 
spontaneous generation, and then by the 
action of brain or nerve molecules, with
out recognizing a first or teleological cause, 
over ana above Nature, is as puerile in 
his conceptions, and as trivial in his 
efforts, as is the staring infant in reaching 
out its hand to grasp the moon, and 
striking its nurse angrily, because she will 
not pluck and bring down the shining and 
coveted bauble. Let us for a moment con
template the origin of life, and try, if 
possible, to solve a portion of its myster
ious problem.

Th( ra was a time in the distant past, 
according to geological research, when 
this earth was a molten mass, and when, 
consequently, no life existed upon i t  
In the lapse of ages its surface became 
cooled sufficiently to admit of the conden
sation of vapor into water, and finally to 
allow of the existence of animal and vege
table life, both upon the land and within 
the ocean. But notwithstanding these 
favorable conditions, still no life existed,— 
not even a blade of grass, or cryptogamic 
spore, had made its appearance; and upon 
the whole broad surface of the earth not 
a living thing was moving. All nature, 
however, was in readiness for the support 
and development of organisms,—the sun 
poured down his effulgent rays, the tepid 
ocean ebbed and flowed with inviting 
warmth, babbling brooks descended from 
the mountains, and mingled into flowing 
rivers, genial continents and islands la 
smiling in readiness to welcome vegetation 
and animal life, while the early and the 
latter rains continually prepared the soil 
for its future living denizens. But still no 
life was there, save that all-pervading life 
of the universe, which was in time to 
move upon the face of the waters.

Here the curtain falls, and after the 
lapse of another age, behold! The earth 
is teeming with its countless forms of 
luxuriant vegetable existences, giving sus
tenance to myriads of animal organisms, 
of diverse form and habit, while the 
oceans, lakes, and rivers are swarming 
with innumerable species of fish, and 
other aquatic animals. Whence came they, 
and by what mysterious and ingenious 
workmanship were these complicated liv
ing machines fashioned, and their various
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parts and organs framed together so th a t . it is as truly a substance as is the boiler 
part answers to part with the utmost per- , itself.
fection, showing plan in the general struc- Ask them what it is that whirls the ar-
ture, and evincing intelligent design in mature in front of the electro-magnet at 
their most trifling details V And then,; the rate of a thousand revolutions a min- 
whence came and how operates that in- • ute, without any visible or tangible con- 
visible motive-power which propels these j nection between the magnet and the ar- 
organic engines? How originated this j mature, and they will not waste your time 
vital euergy, this voluntary will-force, by talking about the atomic structure of the 
this instinctive power of choice, by : armature, or the metallic molecules of the 
which the living machine actually deter- j.magnet inter -commingling “ in a most va- 
mines its course, turning to the right or ried manner,” as all there is of this motive-
left, by which it walks or runs, stops 
or moves on; and who planned that 
delicate and complex furnace within the 
organic body of this living engine, by 
means of which vegetable substances 
are converted into heat which in turn 
generates the vital force by whose motive- 
power this wonderful living, thinking, 
voluntary locomotive is propelled ? Phi
losophers of the Haeckel and Huxley school 
assure us that these engines not only built 
themselves without the aid of a designer, 
or mechanician, bub that they run them
selves without steam or any other entita- 
tive force, analogous to such motive-power. 
Though food is consumed, generating heat, 
though this heat generates the moving 
energy which drives the living locomotive, 
yet tbis heat, this energy, this mental 
power, this vital motor-force are all noth
ing but the molecular play of the physical 
cells of protoplasmic albumen “placed 
together in a most varied manner,” as 
Haeckel expresses it, within the brain and 
spinal cord, and within the muscles and 
nerves of the body.

Ask these learned savants what moves 
that railroad-locomotive with force suffi
cient to draw a train of cars at the rate of 
forty miles an hour, and they show no 
such stupid want of logic as to talk about 
all this being accomplished by the mole
cules of steel, iron, and brass, “ placed to
gether in a most varied manner,” and 
constituting the engine and boiler! No 
such puerility as a lecture on the atomic 
structure of iron, the globularity of aqueous 
molecules, or the peculiar mode of ethereal 
motion called heat, resulting from the 
combustion of fuel, would enter into their 
answer. They would tell the inquiring 
student of science, in plain words, that 
this invisible force is steam,— water rari- 
fied into vapor by heat,—a veritable entity, 
and one which is none the less real or 
substantial from being invisible, but that

j force. They will tell you that the energy, 
| which takes hold of tins ponderable wheel 
j of soft iron and overcomes its inertia, and 
! which acts even through intervening sheets 
; of glass or platinum, is a real entity,— 
I though for convenience we call it force,—a 
j veritable substance, which passes in cur- 
' rents from the poles of tho magnet, and 
, seizes the bar of iron with th^ mechanical 
energy necessary to cause its physical mo- 

j tion, on the same principal that the invisi- 
| ble steam overcomes the inertia of the 
piston, and drives the ponderous locomo
tive. They will not hesitate to admit that 
this substantial current called magnetism 
is as truly entitative as is the metal con
stituting the magnet itself. Notwithstand
ing this magnetic fluid is intangible, being 
utterly beyond the recognition of any of 
our senses, except as we recognize it in its 
effects on the armature, yet this fact does 
not prevent even these great materialistic 
authorities from admitting it a veritable 
entity, as real as is any corporeal substance 
whicn we can see with our eyes or handle 
with our hands. Why are they obliged to 
admit this ? Because, to say that the in
ertia of a ponderable body like a bar of 
iron can be overcome and its mass be 
caused to change places in opposition to 
the law of gravity, without contact with 
some other substantial body, is to utter an 
absurdity so ridiculous in itself, and so 
opposed to all reason, as to be at once 
repugnant to the mind of a child no less 
than to that of a philosopher. Heuce 
magnetism is* as veritable a substance as 
steam, each acting under its own peculiar 
laws on the same principle of mechanical 
energy, producing a corporeal effect only 
by actual and substantial contact with the 
body to be moved.

Yet with these well-known facts and 
considerations before them, the so-called 
philosophers of our day,—tbe greatest liv
ing authorities in physical and natural



37
science, do not hesitate to assure us that the 
moving, working, thinking, voluntary en
gines, first found upon this earth were not 
only constructed without the aid of me
chanical skill or prior mentality, but that 
they moved off, overcoming the inertia of 
their own ponderosity and that of other 
bodies, without steam or any equivalent 
substantial force save the motion of the 
materiaTatoms which constituted the en
gines themselves. What infinite nonsense! 
No engine ever moved without a substantial 
motive-force within and distinct from its 
own material structure. This is a truism no 
one will dispute. I t  is further true that 
no engine was ever directed in its move
ments, to the accomplishment of intelli
gent results, without a living and sub
stantial engineer to  superintend its opera
tions. This is equally a truism. Man is 
such an engine. His muscles, bones, 
nerves, sinews, heart, lungs, etc., constitute 
its working parts. His vital entity, kept 
up by the consumption and assimilation 
of food, constitutes the steam-power or 
the substantial motive-force which propels 
the machinery, enabling it not only to 
overcome its own inertia but to accom
plish additional work; while the mental 
organism, is the engineer of this vital and 
physical apparatus which directs its move
ments, guides it in the struggle for exis
tence, and controls its complex operations 
for the purposes of life. This engineer of 
the human body, this rational faculty in 
man, which stands at the controlling-lever 
of its motive-force, and which gives direc
tion to its guiding-wheels, must be an en- 
titative power as much so as is the verita
ble engine-driver who controls the move
ments of the thundering locomotive, or 
the pilot who stands at the helm and gives 
direction to the flying yacht or ocean 
steamer. Should the engineer be acci
dentally thrown from his locomotive while 
the steam-power is at work with full force, 
the train would be surely driven to de
struction unless some other competent 
hand should be near to seize its valve- 
lever and bring the now reckless energy of 
the boiler under restraint So the human 
engine with its vital motive-force in full 
blast would inevitably rush to destruction, 
should its engineer, rmson, become sud
denly dethroned, as is often the case with 
maniacs, unless some other guiding in
tellect should chance to be near to se ze 
the restraining-lever and bring the mad
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machineiy of man's brain and muscles 
under control. These rational analogies, 
drawn from well-known mechanical opera
tions and the phenomena of life all around 
us, vividly illukrate the utter weakness of 
materialistic philosophy in its idle ati 
tempts to prove that our corporeal organ
ism is all there is substantial about us, that 

■ the soul is but a puff of air, and that its 
| supposed conscious existence separate 
from the body is but a vision of the fancy 

i originating in a poetic faith.
I But it is urged by materialists that as 
the mind does not act $vhen the brain is 

; paralyzed, so when the physical organism 
wholly ceases to exercise its functions 
then life as well as mind must cease to 
exist or become extinct How then, they 
ask, can a future, state of being be in
ferred, 3ince nothing like life or mentality 
is known to exist after the death of the 
body ? This limited and negative view of 
the nature of life and mind results from 
our imperfect conception of the relations 
which exist between the mind, tho life and 
the body, and which unavoidably must 
exist while the body survives as the habita
tion of the soul in order to produce tho 
corporeal results of which we are all the 
time cognizant Assuming that life and 
mind are substantial entities, constituting 
an interior organism, the exact counter

art of our outer personality or self, as 
ere maintained, it is easily supposablo, 

while thus so intimately associated and 
blended, that the internal entity must nec
essarily be dependent upon the external 
organism for its conscious activity the 
same as the external body is dependent 
upon the entity within for its movements. 
Thus inter-woven, and inter-dependent 
upon each other, it is not surprising that 
a blow upon the brain should temporarily 
paralyze the vital and mental structure in 
proportion to the physical injury received, 
and should such injury prove sufficient to 
result in a complete dissolution or separa
tion of the two organisms, it is not inpre- 
sumable but that the mental and vital 
entity might remain for some time in a 
state of entire unconsciousness, or until 
the effects of the dissolving shock should 
have sufficient time to subside. I  say this 
is a reasonable supposition on the view 
that we are really dual, substantial beings; 
and then it is equally rational that our in
terior, incorporeal entity after recovering 
consciousness may actually continue on
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forever in a state of personal activity, as 
all religionists must hold if their religion 
is to be of any practical value in this 
world or the next

But does all this temporary paralysis of 
mind and body by a blow upon the brain 
constitute proof that the mind is nothing 
but molecular motion which then ceases to 
exist, and, as soon as the physical brain is 
restored to its normal condition, then 
again comes into existence t  Does it follow, 
from the absence of cognizance by any of 
our senses of the presence of such a sub
stantial entity, that the life and mind are 
annihilated even when the physical body 
is wholly destroyed dr reduced to that 
condition which we call death ? Let us 
look at this question for a moment, in the 
light of science.

The natural world is full of scientific 
and philosophical analogies going to show 
the reasonableness of the soul’s substantial 
and conscious existence after death, even 
though not manifest to physical sense,— 
analogies which no materialist can set 
aside or explain, and some of the most 
important of which have never been used 
by the opponents of materialism. Take 
this simple example of the iron armature 
already referred to, which is observed to 
revolve with great rapidity near the poles 
of a magnet No spring is wound upon 
its axle or connected with it by gear
wheels. No belt or other device, communi
cating mechanical power to its shaft, can 
be seen extending to a steam-engine or 
other motive-power. I t  is simply a naked 
mass of iron revolving in space. Some
thing must move it since no material body 
can move itself or be moved without suffi
cient physical cause. But as nothing visi
ble or tangible touches it, by which to 
cause such motion, there must be some in
visible, intangible, and consequently in
corporeal substance acting upon the iron 
mass to produce its rapid rotation. We 
peer intently between the revolving arma
ture and ihe magnet, and, though the 
armature is pulled past the poles with 
great force and velocity, we can see 
nothing passing between them by which 
the one could possibly influence the other 
to cause such rotation. Yet, indisputably, 
something must pass from the magnet to 
seize upon this heavy block of iron and 
thus overcome its inertia, or else we have 
a distinct mechanical effect without a 
cause.

Let us now try to intercept this sub* 
stance, whatever it may be, and thus stop 
the rotation of the wheel; for surely if it 
be a substance at all, according to all our 
physical or materialistic ideas of sub
stance, it ought to be cut,off from the 
armature by interposing a barrier be
tween it and the magnet We place a 
sheet of glass in front of the poles, but, to 
our surprise, it produces no effect whatever 
in lessening the force of this invisible some
thing darting from the magnet, passing 
through this dense body, and producing 
such a marked effect upon another ponder
able body at a distance. We substitute 
for the glass a plate of the most imper
vious of all known metals, platinum; but 
still no reduction of the rotary movement 
is produced—not a millionth of a grain of 
the power is intercepted. Yet, that it is 
an entitative something, having a truly sub
stantial character, no physicist or materialist 
will venture to deny, though it is a sub
stance so independent o f corporeal bodies as 
to pass through them unimpeded white it is so 
related to other corporeal bodies a* to seize 
them, throw them into rapid motion, and 
thus perform mechanical labor. Let ma
terialists, who deny the substantial nature 
of life and mind, try to explain this analogi
cal mystery of magnetism, and they m il 
deduce therefrom a rational probability 
that the soul may be immortal They flip
pantly deny that life and mind are sub
stantial, that they are anything in fact, 
though they witness the effects produced 
by them upon corporeal bodies in ten 
thousand different ways, and hence, to be 
consistent, they should deny the substan
tial nature of these magnetic rays because 
they are intangible to chemical analysis, 
and elude the most careful scientific tests 
to prove their existence, and because they 
are unrecognizable by any of our senses, 
and can only be known to exist at all by 
the corporeal effects they produce, pre
cisely as we judge of the substantial exis
tence of life and mind.

Now, observe, still further, the beautiful 
analogy wrapped up in this well-known 
experiment, to which I  have just alluded, 
and its illustrative bearing upon the sub
stantial nature of life and mind. The in
visible but substantial current of electricity 
coursing along the insulated copper nerve, 
which encircles the magnet, may fitly repre
sent the bounding life-substance which 
permeates our physical organism in every
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nerve, tendon, artery, and muscle ; while I 
the magnetism thus generated, and inti- I 
mately correlated with the electric fluid, 
may well represent our mental powers,

. which, sending their mandates to the ut
m ost extremities of the body, directly 
'cause the movements of the organism,, 
iust as the attrahent reaches out its invisi
ble, incorporeal fingers, and tbus diaws 
the massive armature from its state of rest, 
forcing it to obey mechanical laws in the 
performance* of labor. Thus two correlated 
substances coalesce in both cases to pro
duce physical motion, while in neither 
case are these, substances recognizable by 
our senses.

But the analogy does not end here.
I  strike the armature (the moving part 
of the organism) with a hammer, and 
instantly the apparatus stops. I t has 
ceased even to show the signs of life. You 
turn the damaged wheel with your hand, 
but it refuses to continue the motion. I t  
is utterly paralyzed. Dr. Haeckel, at the 
suggestion of his friends, Huxley, Comte, 
and Spencer, examines the disabled ma
chine. He feels for the magnetic pulse, 
but can observe no throbs of that wonder
ful life-current which a moment before had 
thrilled the whole apparatus, producing 
corporeal activity by whirling the now 
fractured armature. He pronounces it 
dead, and, as a consequence, declares that 
the electric life ana magnetic intellect, 
which had caused all these physical 
manifestations of power, have ceased to 
exist, because, as be assures his friends, 
since they could only be manifested to us 
through the apparatus,’ they necessarily 
can have no existence without i t ! Besides 
this, he claims that electricity and mag
netism, like life and mind, are “ nothing but 
a  connected chain of very complicated 
material phenomena of motion . . . .  of 
atoms placed together in a mod varied man
ner ** (History of Creation, voL i, p. 199); 
and as no molecular motion can be ob
served in the homogeneous substance of 
the magnet or insulated wire, even under 
the most powerful microscope, it is certain 
th is “ connected chain of very complicated 
material phenomena of motion,** called 
electricity and magnetism has oeased to 
exist, because it is non est inventus.

But the intelligent electrician steps in 
and interrupts the Doctor by remarking 
th a t the electric apparatus is not dead but 
aLeepeth: that notwithstanding the machine

is broken and its bodily organism injured, 
the magnetism still lives and exists in all 
its energy, though we can not observe it, 
since we only recognize the fact of its ex
istence by its manifestations in moving 
physical objects. Hence, this temporary 
injury is no proof, to a rational mind, that it 
does not still exist To demonstrate the cor
rectness of his view, he diverts the invisible 
current to another apparatus by shifting 
the wires, and behold! this identical elec
tric life, with its magnetic intellect, which 
Dr. Haeckel declared had ceased to exist, 
seizes the new armature and makes it hum 
as before, by the speed of its physical ro
tation! The doctor, it may be well sup
posed, stands amazed and confounded at 
this demonstration, while his scientific 
friends are dumb at such a signal break
down of their meterialistic philosophy. 
For here is an actual substance which defies 
our physical senses, and eludes every test 
known to science, yet is so independent of 
material conditions as to be capable oi 
passing through plates of physically im
pervious glass and plfttinum as if nothing 
were present, while at the same time so 
related to matter as to grasp with physical 
force and move other inert bodies at a 
distance! Was there ever a clearer illus
tration and confirmation of a scientific 
fact or philosophical principle than this, 
that the vital and mental force which 
animates and moves our corporeal organ
isms, must be a substantial entity, and may 
be immortal ? Materialists can not reply 
to this analogical argument, since they are 
here forced to recognize phenomena, just 
as mysterious and inexplicable, as those 
resulting from the life and mind of an 
animal, and which can be explained in no 
other way than by admitting electricity 
and magnetism to oe substantial 

I t  really would seem that the Ood oi 
Nature, in establishing the laws controlling 
electricity and magnetism, had purposely 
designed them for the benefit of material
ists, so that they might be left without ex
cuse as they stand upon the border-land 
between time and eternity, and survey the 
problems of the human soul. Because it 
would seem absolutely impossible that r. 
philosophical mind can contemplate these 
correlated and wonderful substances, so* 
analogous to life and mentality, and still! 
doubt the substantial or entitative nat- 
ture of the soul and life of man, which 
moves the physical body, as the intangible
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Magnetism moves the ponderous arma
ture. And what is more wonderful, is the 
fact that this argument of arguments 
against materinlism—this crowning, cul
minating, crushing consideration in favor 
of the substantial nature of life and mind 
—should, never have been so much as 
alluded to in any work against material
istic philosophy up to the present time. 
But let it now be used unsparingly by 
every believer in the immortality of the 
coul, to stop the mouths of those who, like 
Haeckel and Huxley, contend that life and 
mind are nothing but the molecular motion 
of corporeal particles, since we fail to re- 
coguize them as substance by any of our 
senses or by the most refined chemical 
tests, or because we cannot trace their cor
poreal effects after the death of the body.

And here, let me say in passing, is where 
the much derided, much doubted, and 
much believed-in physical phenomena of 
spiritualism—the tipping of tables and 
chairs—would come in and prove useful 
and even invaluable in demonstrably crush
ing out materialism, could these physical 
manifestations be absolutely established, 
without the possibility of collusion or 
trickery. I  have never feared these so- 
called mediumistic demonstrations as 
works of the devil or of bad spirits. Good, 
bad, or indifferent, so they are only actual 
spirits separated from corporeal organisms, 
let them tip and rap. Such visible and sen
sible manifestations would be demonstra
tive of the substantial nature of man’s vital 
and mental being, and would utterly wipe 
out materialism by physical tests, the thing 
so much courted by advanced scientists. I  
also court these demonstrations, if they are 
possible, though, judging from my poor 
success hitherto, I  scarcely expect to wit
ness them.

Returning to our illustration of the dis
abled armature, we have seen that as the 
moving corporeal wheel may be broken 
while the invisible entity which gave it 
motion still exists in all its energy, and, 
when properly diverted is still capable of 
giving motion to another body ; may we 
not believe, when our wheel shall be broken 
Vat the cistern, the earthly house of our 

1 tabernacle be dissolved, and our physical 
apparatus shall be crushed, that the Father 
vof our spirits will connect the vital wires 
of our being with another body as it may 
please Him by which the substantial soul 
an ay exhibit every faculty and power it

possessed on earth, and even to greater 
perfection, in that city which hath founda
tions whoso maker and builder is God?

But the objector may say, that the anal
ogy is incomplete, since tho m agnet itself 
was not broken in the illustration. Let it 
be destroyed and the magnetism will cease 
to exist. Not at all, for alter the magnetism 
is once admitted to be a substance, which it 
must be, it matters not how tenuous or in
tangible, its destruction is impossible ; for 
it is one of the best-established principles 
of science that no substanco in the universe 
can be annihilated. The very doctrine of 
the conservation of fo r c e  proves this. Mag
netic substance may become so diffused 
through space as to cease to manifest 
itself to our senses, or lack the concentra
tion necessary to move physical bodies ; 
but not a particle of it is lost. This is beau
tifully illustrated by odor. A grain of m usk, 
as I  will show in the fifth chapter, w ill fill 
cubic miles of space with its peculiar sub
stantial corpuscles, called odor, without 
reducing its weight perceptibly, tested by 
the most delicate balance, yet this fragance 
is a real and even corporeal substance, as 
admitted by all authoiities on the subject. 
Prof. Tyndal says:

“ In the sense of touch the senses are moved 
by the contact of the body fe l t ; in the sense of 
smell, they are stirred by the infinitesimal particles 
o f the odorovs body; in the sense of hearing they 
are shaken by the vibrations of the a ir /’—2yndcul 
on Light, p. 57.

Now when cubic miles of odor have 
thus passed off from a mass of musk no 
larger than an acorn, as the magnetic cor
puscles pass away from the poles of a mag
net, will any scientific investigator for a 
single moment contend that these “ infini
tesimal particles of the odorous body ” are 
annihilated because it is impossible to 
gather them up or even recognize them 
after they have subsided? No; a fair- 
minded materialist will freely admit that 
these odorous “ particles ” can never cease 
to exist, however widely diffused through 
space; and it is certain that the Author of 
Nature could, did it so please him, and 
by a law of His own ordaining, instantly 
collect into a single pellet all the odorous 
particles that ever issued from the flower- 
gardens of earth, or all the scattered cor
puscles of magnetism that ever radiated 
from magnetic poles; just as He can, and I  
believe will, ultimately gather unto Him
self every scattered corpuscle of our vital
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and mental entities through the guardian 
power which numbers even the hairs of 
#ur heads.

But for the sense of smell (not at all 
necessary to our intellectual advancement) 
such a substance as odor would never 
have been known to exist, since it is im
possible to prove its existence by any phil
osophical or chemical test whatever. Or 
had one-half of the world, including Prof. 
Haeckel, been bora without the olfactory 
nerve, this eminent naturalist would prob
ably now be protesting against such poet
ical nonsense as the supposed existence of 
odor, and would ridicule the testimony of 
one-half of the world just because of the 
defect in his own olfactory nerves and 
those of his friends,—pronouncing the pre
tended sensation of smell but the result of 
a diseased imagination, just as he now 
denies and denounces the religious intui
tions and experiences of mankind because 
he chances personally to be incapable of 
them. And he would actually be able to 
prove that no such sense as smell could 
possibly exist in man with ten-fold more 
reason and plausibility than he now urges 
against the entitative nature of the soul, 
life, or mind. He could refer to the well- 
known fact that the nose was developed 
to breathe with,—not to smell w ith,—and 
could prove that no single organ can be 
used for two distinct functions by the 
“ indisputable * fact that the eye is for see- 
ing and nothing else,—the ear for hearing 
and nothing else! Why, he could ask, 
should the nose, then, be for smelling as well 
as breathing f  He could further demonstrate 
that the so-called “ infinitesimal particles of 
the odorous body” could by no possi
bility produce a sensation in coming in 
contact with the nose, since the undid a- 
tory theory of sound and light demon
strates that this is not the manner of pro
ducing exactly analogous sensations in the 
ear and eye! He could thus rap Prof. 
Tyndall over the knuckles about his “ in
finitesimal particle* of the odorous body 
and say: if the sensations of hearing and 
seeing are not the result of sonorous and 
luminous “ particles” coming in contact 
with the ear and eye, but simply of the 
wave-motion of air and ether, as your 
great works on the undulatory theory of 
sound and light prove, then away goes your 
nonsense about odorous “particles ” produc
ing a sensation, and uith it the sense of 
m e llf Prof. Tyndall could only reply to

tliis argument by giving up the wave- 
theory of sound and light, which there is 
litile doubt he will be obliged to do be
fore many more years have passed over 
his head.

Thus as odor, though an absolute sub
stance, could never have been known to 
exist but for the sense of smell in man or 
beast, we might, nevertheless, have been 
able to demonstrate its existence by rea
son alone (if man alone had been thus de
prived of olfactories) by watching the 
dog as he follows the direction cf the fox 
with the most unfailing precision hours 
after it has passed a given point. Even a 
materialist might, with such logical data 
at his command, rationally demonstrate 
that an odorous substance must actually 
exist beyond the range of man’s senses, 
alone by its observed effects upon tho 
dog. But how obtuse his reasoning 
powers become when befogged by his 
materialistic philosophy as he reasons 
about the life and mind of man! He wit
nesses vital and mental phenomena even 
in his own consciousness and mental work
ing, which, as every principle of logic and 
reason should convince him, could only 
result from an invisible vital and mental 
entity within the physical organism. Yet 
he turns a deaf ear to the voice of ration
ality and rather than admit such an invis
ible substance as life and mind, he attrib
utes these wonderful results to the equally 
invisible action of the equally unobservable 
molecules of his physical brain “ placed to
gether in a most varied manner ” ! Why 
should he not reason the same way about 
the dog’s wonderful ability to follow the 
direction of the fox, and iusist that it is 
simply the result of molecular action in 
the dog’s brain, its material atoms being 
“ placed together in a most varied man- 
n< r,” thus enabling it to pursue the fox 
w ith such accuracy ? And nence, he might 
insist, that a substantial odor, composed 
of absolute 44 particles,” which neither our 
senses nor science can demonstrate, can 
have nothing to do with this astonishing 
performance. Yet, after all such material
istic reasoning has expended itself, it re
mains an incontrovertible fact that the 
invisible, imponderable, intangible odor 
external to the dog’s brain was the verit
able substance which gave direction to the 
pursuit, but no more so than the invisible, 
incorporeal, and intangible instinct within 
the dog’s brain which analyzed the odor
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ous particles emanating from the fox’s 
feet and, by a process of reasoning the 
most marvelous in Nature, determined the 
fox'8 direction! In the light of these 
startling analogies culled from nature, how 
beautifully consistent and satisfactory is 
this substantial view of the life and men- 

Ital powers of all animate beings I And 
how pitiably insufficient and unsatisfac
tory is the materialistic view that con
signs man’s destiny to this earth alone, 
and makes the life and mind—even the 
intellectual powers of a Newton or Hum
boldt—nothing but the action of the ulti
mate molecules of the brain (which no eye 
has ever seen or can see) “ placed to
gether in a most varied manner.”

No effect can be produced without a 
cause, nor can a movement occur without 
au adequate motive-power. Inert mat
ter cannot move itself. These are truths 
as axiomatic in science as that something 
cannot be made out of nothing. If any 
material body is seen to move, we know, 
with the same certainty that we know of 
our own existence, that some force besides 
such body must have acted upon it to 
cause its motion. Should we see a heavy 
block of iron move up an incline, and at 
the same time see a rope attached to it, 
and a man at the end of the rope above, 
turning a windlass, the cause of the iron’s 
movement is apparent, and we pass on 
without surprise. But should we see the 
block move in the same way without a 
rope attached, or any other visible move- 
ing device, our curiosity would be excited 
to know the cause, for cause there must be, 
we would necessarily conclude, since this 
law of cause and effect is a principle so well 
established in the mind, that a little child 
as well as a savant recognizes i i  If on 
critical and thorough examination no 
cause could be detected, and the block 
should still continue to move on as before, 
our curiosity would change to surprise, 
and finally end in astonishment, for we 
would feel that we were in the presence 
of a substantial power above Nature, or 
at least beyond the reach of our senses, 
that was purposely being exerted upon 
the block to produce this effect; and Prof. 
Haeckel would be among the first to join 
in search for invisible wires, ►ecret springs 
connected with hidden wheels, or some 
other unobserved mechanical contrivances 
which were accomplishing this physical 
result; because, as ne would positively as

sert, this block of iron cannot move itself 
or be thus moved without actual contact 
with some other substantial body produc
ing the required force. But when he should 
fiually be compelled to give up the search, 
and admit that no device of man was con
nected with the iron to cause its motion, % 
he would be forced to admit that some in
visible substance beyond the observation 
of our senses must either push or pull 
this block of iron up the incline, since 
(cliuging to the physical truism) inert mat
ter cannot move itself

Startling as such a demonstration would 
be in favor of the existence of invisible, 
intangible, and incorporeal substances in 
Nature, it is nothing more than is before 
our eyes every minute we live, and in ten 
thousand forms just as inexplicable as this 
moving block. Every motion of our bod
ies, or breath we draw, involves just such 
a mystery, and one that equally defies so
lution by man, except by the admission of 
powers and substances,—active and intel
ligent entities,—beyond the range of our 
senses. The difference is, the one being 
unusal would be pronounced a miracle, the 
other being common is nothing but a nat
ural process. Both, however, are equally 
inexplicable, resting as they do upon the 
same principle, that inert matter cannot 
move itself, and we know that our bodies 
ore ns inert os a block of iron, since a dead 
man cannot move himself. Then what 
moves a living man’s body ? This ques
tion places the two problems cn precisely 
the same footing, and to the mind of a 
true philosopher they must be answered 
in the same way, and be regarded as 
equally demonstrable proof against ma
terialism, showing that life is an f ntitativc 
substance, though intangible and incor
poreal.

No better illustration is needed than 
the movement of this inert bit of stetl 
connected with a stick of wood with which 
I  am forming these letters into words, 
words into sentences, sentences into argu
ments, i;nd upon which the reader’s atten
tion is, I  trust, now riveted. The pen evi
dently cannot move itself, neither can the 
pen-holder. But you say this case is 
plain, because you hold the pen in your 
fingers, and they arfe the moving cause of 
the pen’s action. But what moves the 
fingers ? You answer, the hand; the hand 
is moved by the arm; the arm by the 
body, and so on. True; but all these are

\
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only inert matter, and neither of them can 
move itself any more than can the pen; 
and since only the actual contact of one 
substantial body can displace another 
body when at rest, there must be within 
my body a substantial, intelligent entity ; 
superior to corporeal matter, which not 
only plans the words and sentences I  am j 
now writing, but which by actual contact 
moves upon the nerves, muscles, ligaments, 
joints and bones, of my arm, even to the \ 
tips of my fingers, and which, finally, cul
minates in these orderly motions of the j 
pen, leaving marks upon the paper which j 
the reader translates into thougnts. This 
long list of connected parts through which 
the action can be traced from the pen 
backward to the moving, substantial cause 
or motive-force, is no reason for ignoring 
such cause entirely, by concluding that 
the last joint of a mile of shafting before j 
reaching the engine necessarily moves i 
itself, as does Prof. Haeckel, by positively j 
attributing the motions of my pen, finally, | 
to the motions of the material atoms of 
my body, the result of which he calls life. ; 
He does not even try to tell us how these : 
material atoms get their motion, so as to 
cause life and thus move the nerves, mus
cles, ligaments, joints,bones, arm, hand, fin
gers, and finally the pen. He simply assures 
us that life is the effect of these 'motions of 
the material atoms. Then, in the name 
of science, I  ask, what is tbe cause of these 
motions whose effect is life ? Is this cause 
of life the effect of itself, or is the effect of 
life the cause of itself? Does the mo
tion of the molecules precede life, and 
thus act as its cause? If so, what started 
the motion? Or did it start itself? Or 
if life precedes the motion of the mole
cules in order to start them, then Haeckel’s 
definition of life breaks down, as life can
not be the effect of molecular motion and 
at the same time precede it and be its 
cause. If, to avoid this, it should be 
claimed that both life and molecular mo
tion start at the same time, then I  ask, 
what started them both together ? I  pro
test against this whole incoherent jumble 
fof self-contradictory thought which in 
courtesy we dignify by the name of ad
vanced German philosophy.

Reverting to our illustration of the pen, 
should a company of ladies and gentle
men, sitting around a table, but some dis
tance from it, see a common steel pen 
raise itself, dip into the inkstand and tnen

write out an intelligent communication, 
without any visible hand touching it, this 
would involve another problem similar to 
that of the iron block, and one well calcu
lated to astonish the lookers-on. But sup
pose, upon closer examination, they should 
discover that some ingenious inventor 
had arranged a transparent artificial hand 
capable of taking hold of the pen, and 
doing the work of a ready writer by means 
of chords, levers, pulleys, etc., passing from 
the fingers through a transparent arm 
into the body of a wooden automaton, 
sitting upon one end of the table, by 
which this writing was accomplished; 
would this complex connection of parts 
make it any less a mystery, if the true 
cause were still hidden, and if no intelli
gent being could be discovered secreted 
within the automaton to produce the nec
essary manipulation of its mechanical 
parts? Surely not But it might all be 
done by a spring, you say, concealed 
within, this inert wooden man. If so, 
some one must be there to wind up the 
spring when it runs down, and some one 
must have been there originally to con
struct the spring and form and adjust its 
connecting devices for the accomplish
ment of such complex and intelligent 
work. And thus, when we reach the very 
inside of the human body and examine its 
last link in the chain of connecting ten
dons, muscles, nerves, fibres, even down to 
the blood-corpuscles and bioplasts, we 
shall find them all nothing but a connected 
chain of inert matter, which can no more 
move themselves than can the fingers, 
chords, levers, and pulleys of the wooden 
automaton. Man’s body is but a delicate 
and complex machine, with its parts * 'placed 
together in a most varied manner,” as 
Pro! Haeckel trulv says. But this learned 
scientist never thinks to tell us who 
“ placed ” them thus “ together,” and gave 
them the power to move themselves in 
such manner as to perform intelligent 
labor! He satisfies the demands of his
own intellect no doubt, and the intellects 
of materialists generally, by practically 
teaching that the different parts of this 
wonderful living, thinking machine not 
only “ placed ” themselves together in this 
“ most varied manner,” but that they after
ward voluntarily move themselves and at 
the same time give intelligent directions as 
to their own movements without the aid or 
contact of any substantial agency save
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that of the inert matter of the machine 
itself! If the scientific ambition and 
philosophical thirst for knowledge of mod
em materialists are really satisfied with 
this wretched solution of the problem of 
human life, we certainly ought not to com
plain. But they can rest assured that they 
are destined to be outstripped and beaten 
by the intellectual grasp of the rising gen
eration as signally as have been the lumber
ing freight-wagons of our ancestors by the 
lightning-express trains of the present day.

But we have not } et seen the culmina
tion of this logical method of tracing links 
in the chain of connected parts from a sen
sible effect back to its hidden cause. For 
example: we hear the music of a piano by 
our side. On turning to observe tne cause 
of this music, we see a player sitting by 
the keyboard, and observe his fingers 
rapidly manipulating the keys in response 
to which we see the hammers striking the 
strings in rapid succession. Of course the 
cause of this musical effect is solved, so far 
as concerns our immediate inquiry. But 
suppose, instead of this, we stand by the 
same piano and hear the same delightful 
strains of music, but on turning to look 
for the cause of such exquisite harmony of 
sounds, we behold nothing but the naked 
piano! No musician is visible! And to 
our further surprise the keys move in cor
respondence to the ringing notes, and the 
hammers rise and fall, hitting the strings 
in response to these movements of the 
keys. Now what conclusion would we 
come to ? We certainly would not decide 
that this piano, constituted entirely of in
ert matter—wood, iron, steel, ivory, etc.— 
played itself; and that the music was 
nothing but a “ connected chain of very 
complicated material phenomena of mo
tion . . . .  of atoms placed together in a 
most varied manner,” as Prof. Haeckel de
scribes life to be, and hence that no musi
cian was really necessary. The fact that 
no musician was visible would surely not 
be sufficient evidence to satisfy us (unless 
we happened to be materialists) that a 
player did not exist Though we neces
sarily and logically recognize the great 
mystery in the case of such music without 
a musician, yet we certainly would not, 
like mere children of the Haeckel and 
Huxley type, jump to the conclusion, that 
this audible and visible effect could by any 
possibility take place without an intelli
gent and personal cause, even though that

cause were wholly hidden, defying every 
effort of our physical senses or scientific 
tests to find it out We know there must 
be a substantial, intelligent musician 
somewhere if there is music, as surely as 
we know there must be a substantial, vital, 
and mental being within the corporeal 
man as the moving and directing player 
upon the inert physical organs of our 
body. The mystery which such a conclu
sion involves is no bar to the fact that 
every effect must have a cause. The in
visibility of the player can have no weight 
upon an intelligent mind as against his ex
istence, so long us the music is heard and 
the key8 are seen to move, and which we 
know can only be the work of a personal, 
intelligent musician.

We seek to unravel this mystery, and on 
searching carefully beneath the instru
ment we discover, passing up one of the 
legs of the piano, what appears to be a 
small rope, within which, upon closer in
spection, we find a large number of small 
insulated copper wires. What can this 
chord of wires have to do with the hidden 
cause of the grand concerto issuing from 
this piano without a visible musician? 
We search further. On raising the key
board we observe that the under-surface 
of each key is lined with a thin plate of 
soft iron, and beneath t ach key, carefully 
imbedded in the wood, wre discover an 
electro-magnet, its wires being connected 
with suitable copper threads in the insu
lated chord. The mystery begins to un
ravel; but where is the player ? Our faith 
is still unshnken that there can not be 
music without a musician, any more tlum 
there can be a moving, thinking, volun
tary man or animal without life and mind. 
Those musical strains are the work of 
mind, the result of intelligent skill, the 
embodiment of artistic culture. The musi
cian must be somewhere, possibly in an 
adjoining room. In one corner of this 
piano, on lifting its lid, we discover a tele
phone, and observing that its copper 
threads pass down tne same insulated 
chord that conveys the wires to the mag
nets, we take the hint and venture the 
usual call: “ Halloo, there!” And behold! 
the answer is returned from Philadelphia! 
There sits the musician in his private 
studj', a hundred miles from New York, 
playing upon his grand piano, each key of 
which is connected with a corresponding 
key of the piano in New York by one of
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the wires in the insulated chord. The story 
is now told and the mystery is solved. 
Sure enough, the piano was not without a 
player, nor the music without a musician! 
Each depression of a key by the musician’s 
finger closes the electric current for its 
counterpart and congener in the other in
strument, and though a hundred miles 
away, the response is almost instantaneous. 
But, what is more wonderful still, the artist, 
with a receiving telephone at his ear, be
comes a combined dual musician and lis
tener;—every note is not only reproduced 
upon the distant piano, but is actually re
turned to himself in Philadelphia and re
peated in synchronous harmony with his 
own instrument, and with compound 
delight.

Bet us now try to gain a little instruc
tion by taking advantage of the facts 
brought to light in this illustration. The 
assumption of materialism, that the life or 
soul in man is but as tho music to the 
piano, and that when the body dies the 
life ceases to exist, as does the music when 
the piano is destroyed, is thus demon
strated to be incorrect; and instead there
of, we prove that the soul or life of man 
is as the musician to the instrument, while 
the music itself issuing from the sonorous 
qualities of the piano and the skill of the 
performer’s fingers, represents the outflow
ing thoughts, affections and noble works 
of the soul, manifested through the living 
corporeal organism. And as the musician 
in the illustration could not play upon the 
keys of the piano a hundred miles away, 
without some actual and substantial con
nection between his fingers and the in
strument, even though that substance had 
to  be, as it was, the invisible, intangible 
and incorporeal current of electricity and 
substantial rays of magnetic force, in like 
manner the performer 'within every or
ganic being can only manipulate the inert 
organs of the corporeal body by substan
tial contact through that entitative sub
stance, the life, soul, or mind, which I  desig
nate the vital and menial organism, and 
which has been shown in many ways in 
'this chapter to be so wonderfully analo
gous to electricity and magnetism.

Our organism is thus a musical instru
ment of a thousand strings. The intelli
gent and artistic soul sitting at the key
board in the brain is the invisible musi
cian who plays upon the chords of our 
physical structure, sending vital dispatches

and intellectual mandates to the extremi
ties of our body, causing us to raise a hand, 
move a foot, or bend a finger. The vital 
nerve-threads which convey this life-fluid 
are the conducting wires which permeate 
our physical system, and ramify it in all 
directions, along whose beaten paths the 
errand-boys of the will run with messages 
of love or hate, hope or fear, joy or sor
row, pleasure or pain, causing correspond
ing actions in the different organic parts 
of the body, or peculiar expressions in the 
countenance.

To say, as do materialists, that this life- 
current and soul-essence are nothing but 
a very complicated motion of the material 
atoms of tne corporeal body, is to assert 
that the electric current which courses 
along the wire is nothing but the molecu
lar tremor of the conductor itself, and that 
the magnetic rays which seize and ma
nipulate the piano keys are nothing but the 
molecular motion of the substance of the 
magnet; both of which have been fully 
shown in this chapter to be incorrect, as 
the reader no doubt has already become 
convinced. How satisfying, then, is the 
view here taken, that life and mind are 
substantial entities as veritable as are 
electricity and magnetism. How rational 
and scientific the thought, that this real 
life-substance permeates every part of the 
physical body, giving motion not only to 
the molecules, but to the organs them
selves I How consistent and ennobling the 
conception that the soul thus animates and 
enables its servants, the bioplasts, to carry 
nutriment to every fiber of the system, 
while it forms the architectural or anatom
ical guide and outline of the physical 
frame-work, as an incorporeal organism, by 
which these bioplasmic artisans are en
abled to do their work in the formation of 
new tissues, nerves, veins, arteries, even to 
the construction of the complete body of 
the embryo, or to the reproduction of lost 
parts under suitable conditions, to the re
pair of old and injured tissue, the healing 
of wounds, etc.

While this view so satisfactorily accounts 
for all these vital phenomena (as will be 
more fully seen in a subsequent chapter), 
we observe with regret that some of our 
ablest opposers of materialism have 
wholly missed this central truth in psycho
logical physiology, in their attempts to 
solve the problem of human life—namely, 
this vital and mental organism within the
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physical structure, filling every part of it 
and constituting its exact .but invisible and 
incorporeal counterpart They speak of 
the substantial'soul vaguely, as a "non- 
atomic ” animating “ principle,” just as if 
any real substance could exist without 
atoms. They dwell ably upon Dr. Beale’s 
bioplasts, those living specks of protoplasm 
seen under the microscope in every cell or 
fibre of organic tissue, and occasionally, 
as if of secondary importance, speak about 
the force behind these bioplasts, which 
causes them to act, under th indefinite 
name of an “etkerial enswaihement," term 
borrowed from the transcendental, anti- 
materialistic German philosophy 01 Lotze 
and Ulrici who are opposing Haeckel- 
ism. They correctly note the fact that 
such bioplasts are always busy at work in 
building up new tissue or repairing old, 
and that they can be seen under a power-' 
ful glass, moving hither and thither ns 
things of life, picking up and distributing 
atoms of nutrition to strengthen muscle, 
tendon, vein, nerve, etc., and then these 
great authorities apparently conclude that 
they have struck the keynote to the solu
tion, and have reached the lowest or basic 
stratum of life-substance in the human 
organism, thus framing an impregnable 
breast-work and barrier, as they suppose, 
to the onslaughts of materialism. How vain 
i3 this hope I Not a bioplast leaves the body 
at death. These atoms of so-called life-sub^ 
stance are but a part of the physical struc
ture, and cease to move at dissolution, the 
same as do the larger organs of the body, 
and consequently have nothing more to do 
with the true solution of our problem than 
have the veins and arteries, with their myr
iad blood-corpuscles, which also cease to 
act at death. Bioplasts, with all the use
ful knowledge they have furnished us, as 
to the formation of organic tissue, do not 
touch the question of life itself,—what it is, 
how it exists, or what becomes of it,—and 
no more meet the objections urged by the 
materialist than would the any lysis of the 
outer cuticle of our flesh. Hence every 
argument employed in illustrating the 
work of the bioplasts, as a refutatiop of 
materialism, is so much labor lost The 
whole trouble lies in seeking to solve the 
problem of life by the microscope instead of 
the magnet. Not one step toward the true 
solution can be made without first drawing 
a distinct line of demarkation between the

corporeal and incorporeal substances of Na* 
ture,—the one tangible, the other inlangiile 
to sense, the latter only recognizable by 
our reason in analyzing their demonstrable 
effects upon known and visible corporeal 
bodies, as so clearly illustrated by the ac
tion of the substantial but incorporeal rays 
of the magnet.

Then what is it that moves the bioplasts, 
these smallest active atoms of a living 
organism, causing them to work like 
so many infinitesimal ants? I  answer 
it is life. What forms the invisible pattern 
(for pattern there must be) around which 
and through which the bioplasts are guided 
in their work of constructing nerves, mus
cles, bones, ligaments, etc., and by which 
they are thus prevented from making mis
takes, substituting a nerve for an artery, a 
ligament for a muscle, etc.? I  answer 
again, it is life, which, could we see it after 
the body dies, would stand out a trans
parent manikin—with every outline of the 
the human body intact—a perfect repre
sentation of our organic form in all its 
parts, as would a manikin of the arteries, 
veins and nerves, could they alone be lifted 
from the body without disturbing their 
relative positions. Without the aid of this 
substantial but invisible organism, the 
working bioplasts of Dr. Beale can no more 
touch the problem of life, than can Prof. 
Haeckel’s material atoms "placed together 
in a most varied manner.” Without this 
view, every effort of modern science and 
philosophy will fail to satisfy the longing, 
craving wants of honest but doubting souls, 
as to a rational solution of what life is, and 
how it is related to an organic structure, so 
as to be viewed scientifically, philosophic
ally, and religiously, as a substantial basis 
for immortality and personal identity in 
another life. I  have tried in .this chapter 
to furnish such a solution of man’s dual 
organism, with such analogical proofs 
drawn from Nature and illustrations so 
framed upon the principles of science, 
philosophy and art, as may give a reason
able ground of hope to the candid inquirer 
that death does not end all, but that though 
we die yet shall we live;—that though the. 
“ outer man ” perish, the " inner man ” shall 
surely survive; and that though our earthly 
house of this tabernacle shall be dissolved, 
we may still hope for a building of God: 
an house not made with hands, eternal in 
the heavens.



C H A P T E R  III
CORRESPONDENCE—CHARGES OF MATERI

ALISM AND PANTHEISM ANSWERED.

[Syn opsis  op C ontents.]

Wliat led to writing tills Book.—The Key to the solution of Darwinism.—The vital and 
mental organism or duiuity of structure the pivotal feature of the work.—The Author forced to 
account for the origin of life and of material bodies.—Dangers of Materialism and Pantheism 
feared by friends of the book.—Numerous Correspondents and their Inquiries.—Letter from Dr. 
Barr, of Philadelphia.—Notice of the Book in The Jit angelical RtposUory that led to the Corres
pondence.—Dr. Barr’s arguments in favor of the Westminster Confession of Faith.—Scripture 
proofs to support the view that God made all things out of nothing.—Reply to Dr. Barr.—The 
Scripture proofs examined.—Many reasons given for rejecting the Doctrine of the Confession of 
Faith.—ReSn forced by quoting from a Presbyterian (quarterly Reticle.—Letter from Rev. Mr. 
Sheldrake against the Authors view of an Incorporeal Organism.—Many difficulties suggested.— 
Charges the Author with a tendency toward Materialism and Pantheism.—Reply to this Letter and 
the difficulties explained.—Charges of Materialism and Pantheism answered.—Second Letter of 
Mr. Sheldrake.—Many additional difficulties suggested against the Incorporeal Organism.—Many 
reasons why the tendency of the Book is toward Pantheism.—Reply to the Second Letter.—The 
difficulties taken up by piece-meal and answered.—The folly of the Pantheistic charges shown.— 
The absurdity involved, if the Soul is not an Organism, pointed out.—Variously Illustrated.

In  the metrical form in which a part of 
this work appeared in the early editions 
some obscurity necessarily existed in the 
manner of stating the religio-philosophical 
views of the writer, as his aim, in many 
instances, was to hint rather than elaborate 
ideas. Some expressions may thus have 
lent coloriug to the fears of many warm 
friends of the book, as a whole, who 
thought they saw faint tendencies toward 
a  disguised form of pantheistic material
ism. A part of the ground of this fear, 
may also nave arisen from a misconception 
of his frank acceptance of certain broad, 
axiomatic, and necessary truths of science 
and philosophy which had hitherto carried 
along with them, and wrapped up in their 
secret folds, distinct pantheistic and ma
terialistic notions, but which only needed 
the proper philosophical thrashing and 
winnowing to separate the grains of golden 
truth from the chaff of error. This I  have 
tried, partly, to do in the preceding chap
ter, but wifi here try more fully to eluci
date.

As an investigator of science and philos
ophy in the interests of religion, and in 
opposition to materialism in all its phases,

it became necessary to meet and explain 
certain self-evident or well-authenticated 
facts and phenomena in Nature, as well 
as to harmonize with religioh certain axio
matic truths of philosophy, claimed by 
materialistic evolutionists as utterly op
posed to, and irreconcilable with, the 
teleological teachings of the Bible. I t  be
came clear to me that glossing over these 
facts of science and truths of philosophy, 
or entirely ignoring their force, as had 
been so often done in works claiming to 
refute the views of Darwin, Huxley, Haeckel 
and Tyndall, would no longer answer the 
purposes of religion or meet the rigid 
demands of this age of close and critical 
thought Hence, I  resolved, as far as lay 
in my power, to enter the very innermost 
temple of philosophical materialism, and 
grapple with the main objections there 
met with, even at the risk of exposing my 
own hypotheses to unfavorable criticism, 
waiting for the future to justify my course.

Among the problems thus encountered 
were the origin and nature of life and 
mental power in man and the lower ani
mals, the origin of matter and material 
forms, the nature of God, the philosophy
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of man’s possible existence after death and 
the nature of such existence, the true dif
ference between man and beast and how 
that difference first originated, and finally 
a philosophical view of the line of demarka- 
tion between the spirit of man that goeth 
upward and the spirit of a beast that goeth 
downward to the earth. All these prob
lems with their v/rious elaborations, and 
many more of analogous character, I  have 
tried frankly to discuss, not as a theolo
gian or adherent of any creed, but purely 
from a scientific and philosophical point 
of view. The novel and partly-elaborated 
solutions and hypotheses which followed 
have called forth numerous friendly letters 
of inquiry from different parts of the coun
try, to which I  have frequently replied dur
ing the past two years, and which, in a few 
instances, have led to quite spirited and 
extended correspondence, a sample or two 
of which will be copied into this chapter, 
that the reader may have not alone my 
own ex parte arguments, but those also of 
able critics, which will be reproduced in 
their own words, with my replies.

Upon the charge of pantheistic material
ism made by some of these writers, I  have 
a few words to say, though it would seem 
entirely superfluous to any one who had 
paid the slightest attention to the argu
ments, as a wfyole, of the former editions. 
If to teach that we are possessed of an in
corporeal yet substantial squl within the 
the human form, and which can never die, 
as contradistinguished from the physical 
organism, be an inculcation of materialism, 
then am I  a materialist To call Prcf. 
Haeckel a Christian theist would be no 
more absurd and false. Every argument 
of this book is directly the opposite of 
materialism, and those who make the 
charge are either reckless or ignorant of 
the use of words as generally employed in 
the discussion of these subjects. Because 
I  have been disposed to view the soul as 
a real entity, and have not been satisfied 
to look upon our future existence as a 
vague, shadowy mist, or anything less real 
and practical than the present life, I  am 
regarded as teaching doctrines material
istic in their tendency!

When I  first undertook the examination 
and review of evolution as taught in the 
writings of Darwin, Huxley, and Haeckel, 
it became evident at a glance that the key \ 
to its overthrow lay in a single funda
mental biological and psychological fac t'

or law of Nature which had bern *oiaIly 
overlooked by writers against the. theory 
as well as for it, and that this overbight 
was the true cause of the genera: failure to 
break through and satisfactorily explain 
the leading classes of arguments and facts 
relied upon in support of evolution. This 
fundamental law of Nature, susceptible of 
the clearest scientific demonstration, aa 
shown in the eighth, ninth and tenth 
chapters, is that every animate being, in
cluding man, is a dual organism or double 
entity, the outer or physical structure be
ing the visible and tangible half, while the 
incorporeal, though invisible and intagi- 
ble, constitutes the other half, the one be
ing the exact counterpart of the other. I  
saw that the moment this law of duality— 
this universal fact of biology—was recog
nized, every difficulty encountered by Mr. 
Darwin in regard to the inheritance of 
mental and physical peculiarities and the 
development of diverse specific forms from 
ovules exactly alike (some of which pro- 
l lems were so overwhelming to this scien
tist that he implored any explanation how
ever imperfect, agreeing in advance to be 
satisfied with it) could be instantly and 
beautifully solved and harmonized with 
all other observed phenomena. And be
cause I  was forced to emphasize and dwell 
upon this pivotal law of organic life by 
showing that the vital and mental organ
ism, though invisible and intangible, was 
as really substance, constituted of vital and 
mental corpuscles, as wfcs the physical 
body itself, some of my critics hastily con
cluded that I  had reduced the soul to a 
material basis and given it the character
istics of a physical structure.

Further, in attempting the solution of 
the origin of the material universe as the 
creative work of the Almighty, I  was 
forced to admit the truth of the scientific 
axiom that “ from nothing nothing comes” 
since it was impossible successfully to at
tack materialism unless the self-evident 
principles of science it contained were first 
frankly admitted and logically accounted 
for upon the general basis of religious 
philosophy and the existence of a personal 
God. I  was obliged, therefore, to agree 
with science that the physical universe was 
not, and could not have been, created out 
of nothing ; and as the eternity of matter, 
in its gross sense and form, could not 
rationally be admitted by Christian the- 

• ists, I  was unavoidably driven to the view
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taken in the preceding chapter, and fully 
sustained by the Rev. Joseph Ccok as there 
quoted, that material forms are an efflu
ence of God himself, or immediately the 
result of a succession of gradual condensa
tions from the more attenuated conditions 
of physical substance—these from the still 
rarer elements and forces of substantial 
Nature, and these, finally, including the 
vital and mental powers of the organic 
world, from the omnipresent substantial 
entity of the Deity himself. One of these 
three positions seemed to be unavoidable: 
either that God created all things out of 
His own substantial nature as here as
sumed, or that matter is eternal, thus 
making two self-existent and co-eternal 
substances, or else the impossible concep
tion of the creation of all things out of no
thing. I  chofee the first as the only rational 
view, consistent alike with science and 
with all religious conceptions of God's 
character and attributes as an omnipresent 
and personal Deity. This has been ob
jected to as “ ill-disguised pantheism,” but 
a more unjustifiable inference could 
scarcely be framed into words ; and when 
this charge was made against Joseph Cook 
for taking the same view of the origin of 
matter, he curtly replied that as well 
might we call Wendell Phillips a pro-slavery 
demagogue! And I  may add: as well 
might we call the doctrine of the existence 
of a personal God independent of, and 
supt rior to, Nature, as argued all through 
this book, pure atheism !

Pantheism, as clearly defined and under
stood, teaches that Nature itself consti
tuted of its laws and forces, its organic and 
inorganic forms, is God, and all the God 
there is in the universe, and no more re
cognizes a personal, intelligent Deity, in
dependent of, and superior to, Nature, 
than does the designless system of atheistic 
evolution os taught by Prof. Haeckel. 
Then what an absurdity to charge my 
arguments in favor of an intelligent per
sonal God as being but ill-disguised pan
theism! As an illustration of this mis
taken charge, and to give the reader the 
benefit of a correspondence involving both 
sides of the question, I  will quote the 
entire article which led to it, from “ The 
Evangelical Repository,” edited by Rev. 
Dr. W. W. Barr, Philadelphia, Pa., after 
which we will give the conclusion of the 
correspondence. The article, as will be 
observed, is fairly commendatory of the

book, with this tingle exception cf charg
ing the author wiih pantheism and ma
terialism :

Messrs. Hall & Co., Publishers, Nou. 284' 
Broadway, N. Y., send us “ The Problem of 
Human Life,” embracing the “ Evolution of 
Sound” and “ Evolution Evolved,” with a Ke- I 
view of the Six Great Modern Scientists—Dar
win, Huxley, Tyndall, Haeckel, Helmholtz, and 
Mayer.—By Wilford. The part of thaw 01k en
titled “ Evolution Evolved,” we noticed last 
month, and expressed a favorable opinion of it. 
Its treatment of the doctrines of the. Evolution
ists was apparently so original andi incontrover
tible that we were interested in seeing the entire 
work of the author. 1 ho handsome volume now 
before us contains this. It is int three distinct

Eirts—“ The Problem of Humam Life,” “ The 
volution of Sound,” and “ Evolution Evolved.” 

These are distinct monograms, and.arc published 
separately. Yet they bear a relation to each 
other. The teachings in the first pave the way 
for the second and third. A part of each of tlio 
treatises is printed in rhythmical piose, evich ntlv 
a conceit of the author, which he ought to have 
gotten rid of before publishing. It is bis opin
ion that be lias thus expressed certain arguments 
more forcibly than ho could have done in plain 
prose. Few, we think, will agree with him in 
this opinion. His meaning, however, whether 
he employs rhythm or prose, is generally, if not 
always quite clear. His style is unusually vig
orous, his arguments at times overwhelming, 
and his power *>f sarcasm seemingly unlimited.

In his doctrine relating to bunion life, the au
thor assumes that life in man and all living crea
tures is a substantial entity—a part of an interior 
and invisible organism consisting of real sub
stance, of which the cutwaid and corporeal 
structure is but tlio tangible counterpart. Con
nected with this, ho assumes that all foices in 
nature, such ns gravitation, magnetism, elec
tricity, heat and even sound, are substantial cor
puscles emanating from their respective sources. 
This assumption* leads him to take the position, 
that there is really no difference, except in degree 
of density, between what we call matter and 
spirit. Everything in existence is substance, 
from platinum, the densest of all, up through 
the metals—wood, water, gases, odor—and the 
incorporeal—heat, light, electricity, magnetism, 
sound, gravitation, life, instinct, spirit, and last 
of all, the Supremo Spirit, God himself. Of 
course, with this assumption the necessary con
clusion is, that matter is eternal, and that crea
tion is nothing but tlie concentiation. in its vari
ous parts of the substanceof the Cieator himself. 
We sannot but regard this, notwithstanding the 
author’s disclaimer or apology, as being simply 
sublimated materialism and ill-disguised pan
theism.

With this pivotal proposition in relation to 
substance, the author proceeds, in two lengthy 
chapters, to attack and refute the wave-theory of 
sound, and to establish the corpuscular theoiy.
He is guided in this, of course, by his funda
mental position assumed in regard to substance. 
Light he regards as composed of incorporeal 
emanations from the body which is its source,
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and the same is true of sound. We confess that 
we do not feel competent to decide as to the cor
rectness of the author's positions in this part of 
his argument. He is revolutionary in science, 
and, if he be correct, much that has passed in 
the scientific world as true must be utterly dis
carded. This much may be safely said: The 
author has here troubled the scientists ; and to 
command and retain confidence, they must fairly 
refute his arguments, and show that his positions 
cannot be maintained.

The author's special object in demolishing, as 
he confidently believes lie has done,1 the wave 
theory of sound, is to throw, by this means, dis
credit upon the conclusions of the scientists, and 
especially upon Mr. Darwin [Tyndall], the most 
prominent exponent in our day of the wave-theory 
of light and sound. If it can be shown that he 
has made almost incredible blunders in these 
matters, then his arguments and conclusions re
lating to evolution may well be suspected. This 
leads the author to what may be called the third 
part of his work, “ Evolution Evolved.” This 
we have already noticed, and need not now fur
ther refer to it.

On the whole, this volume must produce 
something of a sensation in the scientific world. 
A long and elaborate review of it appears in the 
Scientific Reporter for October. The reviewer is 
disposed to regard the main positions taken by 
the author as demonstrated. This judgment may 
be partial, but the scientists must show that it is 
not well-founded. For our own pirt, w4th the 
exception above noted, we have gone over these 
chapters with great interest. The volume is 
very handsomely printed and bounef.

On receiving a copy of the above notice, 
I  wrote a friendly note to Dr. Barr ex
plaining briefly the difference between my 
views and those of the pantheist and ma
terialist, and requested a reply. He 
politely declined entering into a corres
pondence with a nom de plume, upon which 
hint the publishers, at my suggestion and 
under my prompting, commenced a cor
respondence with the Doctor, the last two 
letters of which I  will now copy, and which 
will speak for themselves :

P hiladelphia, P a., Dec. 2§, 1878. 
M essrs. H all & Co.

Gentlemen: A few words in reply to 
yours of the 23d inst seem to be neces
sary". In reference to the Westminster 
Confession of Faith, I  may say that tijgye 
is certainly a way to amend it, or revise it 
at any time, but so far as I  know in rela
tion to the matter referred to in my for
mer letter, namely, the teaching of the 
Confession on the subject of creation, there 
is no demand for a change or amendment 
It is believed by Presbyterians, L think 
almost without exception, that God did in 
the beginning make all things out of noth

ing. Dr. Charles Hodge may be fairly 
taken as expressing the views of Presby
terians generally in relation to this mat
ter. In his great work on Theology he 
strenuously maintains the doctrine of the 
Confession, and what is of far more impor
tance proves, as I  think clearly, that the 
doctrine of the Confession is the .doctrine 
of the Bible. Believing, therefore, that 
the Bible teaches that God did make all 
things out of nothing, Presbyterians are 
not likely to “ amend" their confession of 
faith in this particular.

You ask me to give you an explicit 
declaration of scripture thut God made 
all things out of nothing. I  think I  did 
this in my former letter. To present the 
proof fully would require more time and 
space than I  can command. I  must limit 
myself to an outline. The first verse in 
Genesis declares that God did in the be
ginning create the heavens and the earth. 
Now it is true that the word rendered cre
ate does not always, nor does it in itself 
mean, absolutely, to make something out 
of nothing, but it is the very best word 
afforded by any human language anterior 
to revelation to express the idea of abso
lute making. Remember, too, that it 
was in the beginning, in the absolute be
ginning, that God created the heavens and 
file earth. Afterward there was chaos, and 
if the object of the inspired writer had 
been to declare that God did make all 
things out of nothing, he could not have 
employed language that would have better 
expressed that idea. Then Christ speaks 
of the glory which he “ had with the 
Father before the world uas "—existed. 
“ Before thou hadst formed the earth and 
the world, from everlasting to everlasting 
thou art God." How could this be said 
if the matter of the world was everlasting ? 
Besides the scriptures attribute the exis
tence of things purely to the “ will,” “ icord” 
“breath ” of God, and never even indirectly 
imply the presence of any other element 
or condition of thetr being such as pre
existing matter. “ By faith we understand 
that the worlds were framed by the word 
of God, so that things which are seen were 
not made o f things which do appear”—See 
Heb. xi. 3., Psalm 33. G; 148. 5. Your 
mistake and that of “Wilford” in relation 
to this matter arises out of your confusion 
of mind in relation to substance, or sub
stantive being. You seem to teach that if 
we admit the substantive being of God,,
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that then all difficulty is removed in rela
tion to liis imparting his substance to the 
tilings which we see, and which are prop
erly called materi&L In other words you 
identify substance with material You 
certainly ought to know that the term 
substance is applied to existences whether 
they are spiritual or material. But there 
may be a wide difference between what 
is substance and what is material. Christ’s 
person is divine, but that divine person 
exists in two natures, the nature of God 
which is substance and spiritual, and 
the nature of man which is also sub
stance, but is material. To say that the 
substance is in both cases identical, the 
one only more refined or sublimated 
tn an the other, is to ignore the essen
tial difference between spirit and matter. 
To is is exactly what “ Wilford ” does, as 
we understand him in his book, and this 
is exactly wherein lies his materialism, or 
else his pantheism. Christ has a human 
nature as truly as you have. If that hu
man nature is of the same substance with 
God himself, you are essentially the same 
in substance with God, you are a part of 
God, and so may be worshiped.

Your saying that God breathed life into 
man is true, but did he by so doing 
breathe a part of his own substance into 
man? He made man in his image and 
likeness, but this does not say that he 
made him of his substance.

You say that a drop from the ocean is 
not the ocean. True, but it is of the same 
substance as the ocean. Is the material 
universe the same in substance as God ?

You say that air has been condensed in
to water. Bo it has, but is not that a change 
in form , not in substance f  As I  under
stand “ Wilford s ” teaching, the universe 
is simply a change of the substance of 
God himself in form, not any change in 
essence. How that can be different from 
pantheism I  cannot possibly conceive.

I  would be as anxious as you or Wil
ford ” to meet the objections of the scien
tists. But to do this by running into 
greater error, and by going in the face of 
the belief and teachings of orthodox 
Christendom is certainly not gain, but un
speakable loss.

I  must insist upon it that the scientists 
who would “ scout the idea that God 
made all things out of nothing,” are only 
the scientists that scout the Bible, the 
atonement made by Christ and every dis

tinctive doctrine of our holy religion. 
“ Wilford ” need not be anxious to concili
ate these men. They will, as soon as it 
suits them, scout him, professing to teach 
Christianity and at the same time teach
ing pantheism. Glad wTould they be if 
the Christian Church would adopt “ Wil- 
ford’s ” views. Their victory would be 
about complete.

But I  must stop this. I t  is gratifying 
to know that you are going to inquire in
to this matter. I  am certain that if you 
go to the prominent theologians in this 
country, and take their advice, your 
second edition will be revised.

Yours very truly,
W. W. B arr.

N ew Y ork, Dec. 30th.
D ear D r. B arr:—

We are glad to receive your carefully 
written letter of the 25th instr and we feel 
sure that this friendly correspondence can 
not do either you or us anything but good. 
We are pleased also that you have taken 
the time and trouble to point out defi
nitely your reasons for believing in tbo 
general principle involved in that article 
of the Westminster Confession of Faith, 
namely, the Creation of all things out of 
nothing. Will you pardon us if wo still 
are not fully satisfied, and suggest a few 
reasons for our doubts? We intend, how
ever, that these letters shall not prejudice 
a careful investigation of the entire ques
tion in the future.

First, as to matter and substance. You 
say there may be a wide difference be
tween what is substance and what is mate
rial Certainly this is true; but not nec
essarily involving a contradiction of the 
idea taught by Wilford, that gross matter 
and substance of the most attenuated na
ture, imperceptibly blend into each other, 
so that we cannot tell where one ends and 
the other begins,— from platinum, up 
through iron, water, air, hydrogen gas, 
odor, electricity, light, heat, sound, life, 
mind, spirit, to the fountain of all life and 
mind, God himself, the embodiment of all 
substance, and from whom, and of whouy 
all forms in nature, whether visible or in
visible, exist There is as much difference, 
surely, between platinum and odor, both 
corporeal substances, as between odor and 
magnetic currents, or between electricity 
and life substance, or between life and 
spirit
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There is a regular gradation of sub
stance, from the lowest gross material, up 
to the most refined spiritual essence of 
God himself, or the highest qualities of 
the Divine nature, Webster defines sub
stance and matter, that of which anything 
is made, though matter generally relates 
to the corporeal substances of physical 
forms. God's nature can easily be con
ceived of, as composed of more than one 
grade of substance, from the highest spirit 
essence to the elemental essence of which 
all material forms are constituted, just as 
man possesses a body and a soul, end just 
as the Saviour possessed a Divine andIra
nian nature.

You say if the forms of nature were 
created out of a portion of God's substan
tial being we would be worshiping God in 
worshiping a stone. Not at all, any 
more than in admiring or revering a great 
man we would necessarily be admiring 
and revering the substance of which his 
feet and hands were constituted! Even our 
mental organism has grades of substance 
from the highest spiritual qualities to the 
lowest animal passions and instincts. So 
may the Omnipresent God possess, for 
ought we know, a dual organism or nature, 
the higher elements of His being, or His 
wisdom and goodness, being that which is 
worshiped. You catch our idea, though 
we cannot clearly express it in appropriate 
words.

Secondly, the creation of the heavens 
and earth described in the first of Genesis, 
you think, is expressed in the strongest 
language in reach of the inspired writer to 
convey the idea of making the world out 
of nothing. This implies that the framers 
of the Westminster Confession had more 
power than Moses in selecting words, 
Now the word nothing and the phrase not 
anything occur all through the Bible, and 
surely could have been selected, or the orig
inal from which they are translated, had 
the inspired writers wished to convey such 
an idea as that in the Westminster Con
fession. In the first chapter of John it 
was easy: “ All things were made by him, 
and without him was not anything made 
that was made." I t  would have been just 
as easy for Moses to have said:—“ In the 
beginning God created ” of not anything or 
nothing, “ the heavens and the earth." No: 
instead of this the same words and forms 
of language are used in speaking of the 
creation of the heavens and the earth, as

are subsequently used in speaking of the 
creation of Adam and Eve, while we know 
that they were not made out of nothing, 
but the foimer out of dust, and the latter 
out of a rib. This, then, defines the mean
ing of the word aeatton, or create, or make, 
as applied to the work of God, and proves 
that it means the employment of pre-exist
ing substance.

You quote Heb. 11, 3: “ By faith we un
derstand that the worlds were framed by 
the word of God, so that things which are 
seen were not made out of things which do 
appear." To cur mind this dearly implies 
that they were made of things which do not 
appear. If I say this chair was not made 
of oak, I  imply that it was made of some 
other kind of wood. I  surely do not wish 
to convey the idea that it was made out of 
nothing. The apostles frequently speak of 
things tnsibte and things invisible. T ie  
worlds, then, were framed of things invisi
ble, or things which do not appear. “ He 
knows our frame that it is dust.” The very 
word “fram ed” in Hebrews, proves that 
the worlds were made of pre-existing sub
stance of some kind. No man frames a  
house or anything else out of nothing. 
The fact that Christ was with the Father 
before the world was, no more proves that 
the world was made out of nothing, than 
His being with the Father before man was, 
proves that man was made out of nothing. 
We hope this is clear. “ Before thou 
hadst formed the earth and the world, 
from everlasting to everlasting, thou art 
God." You ask how could this be said if 
the matter of the world was everlasting. 
We have not supposed that matter, in its 
gross form, existed from eternity, but the 
elements of which grots matter was crea
ted, could have existed co-etemal with 
God, and as already explained, as the ex
terior nature of God Himself. To deny 
God a dual being, as Christ really pos
sessed, would seem to limit Him.

We take it that God's In eath, as when He 
breathed into Adam the 11 eath of life, is 
figurative, and simply signifies His word of 
which Adam's life was constituted, when 
he became a living soul Hence, this fig
urative breath, or the word, by which, and 
of which, all things were made, was really 
a part of God Himself.

You made no i eply to the strong point 
of our two previous letters which is here 
again made pertinent: “The word was 
made flesh.” I t  is distinctly stated that the
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wordy as here used, and in this exact con
nection, “ wets God,” and yet it was “ made 
jiesh.” This seems positive proof that a 
part of God’s substance or word became 
the flesh of Christ’s body, which you state 
in your present letter to be as physical and 
material as any man’s body. Unless this 
text is met, “ aud we see no way to meet 
it,” it follows that God could just as well 
condense a part of his word or substance 
into a world as into a human body, and 
hence, Wilford is clearly correct in assum
ing that God may have created the uni
verse out of the exterior substance of His 
own being.*

Wilford, it is evident, could not see how 
i t  was possible to meet atheistical scien
tists and show the reasonableness of crea
tion only on the basis here explained. I t 
is true, as you say, that the scientists who 
scout the idea of God’s creating all things 
out of nothing, are only the scientists who 
scout the Bible. But they scout the Bible

#As an evidence that these views are not a 
dangerous form of pantheistical heresy tending 
toward materialism, we find the same sentiments 
precisely, published approvingly in the July 
number (1879) of the Reformed Presbyterian 
Quarterly Review, Philadelphia, Pa., formerly 
Mercertburg Review, from the pen of “ A Pres
byter of the Diocese of Ohio,” whom we have 
ascertained to be the Rev. A. R. Kieffer, of 
Warren, Ohio, in a masterly paper on “ The 
Kingdom of God,” a single paragraph of which 
we here copy 1

“ Our earth was not made out of nothing. The 
Bible no where says so. * * * Let a spiritual 
standpoint be occupied in studying the Bible, 
and it will not appear antagonistic to human 
reason or science. Thus it teaches that the 
world was not made out of nothing, any more 
than it was made out of pre-existing material 
things. St. Paul declares tnat “ the things that 
are seen were not made of things which do ap
pear; "  that is to say, they were made out of in - 
visible things, the real though invisible substances 
of the spirit-world, which proceeded from  God 
as the first cause, by numberless spiritual inter
mediates, which were, in their turn, the instru
mental causes of maternal creations as their ef
fects. Each visible, material form  must be the effect 
of its invisible spiritual cause. The spirit world, 
with its mineral, vegetable, and animal king
doms, is materialized—is embodied in the min
eral, vegetable, and animal kingdoms of the ma
terial world. And as there is an unbroken de
velopment downward on the spiritual side, so 
there appears on the visible side an unbroken 
development upward. Thus do we see the spiri
tual and material universe to be one; and the 
only way to understand the material is to look 
first and chiefly at the spiritual side where we 
find the causes which appear as effects on this 
aide.*'

because they have been always taught just 
such things, as a part of the Scriptures, 
which conflict with their reason, and sup
posing these things to be according to the 
true interpretation of the Bible, they are 
thereby led to scout the Bible itself, as 

I absurd and unworthy of belief. These 
| scientists are no worse than they were in 
Paul’s day, when they laughed at the idea 

| of the resurrection. Paul did not abandon 
I them, but, appealing to their reason, tried 
j to §ave them from their error, by asking . 
I “ why should it be taught a thing incredible 
| with you that God should raise the dead?” 
i So Wilford reasons with mocking scientists 
1 by trying to convince them that the crea- 
1 tion of the universe by an intelligent and 
; all-wise God, was not “ a tiling incredible,”
I but one every way in accordance with 
| reason.
I Science claims to have demonstrated 
| that no substance can be annihilated, or,
1 in other words, changed from something 
I into nothing. We presume you a lmitthis.
| I t  is not the annihilation of wood, or one 
1 particle of it, to burn it up, but simply 
the change of its substance into other 
forma Hence, these scientific investiga
tors logically argue, that as something can
not be changed into nothing, so nothing 
could not have been converted into some
thing in the work of creation. Wilford, 
accepting these axioms, proceeded to an
swer the scientists and meet their atheism, 
which he never could have done, as we re
marked in the previous letter, had he been 
confined to the Westminster Confession of 
Faith.

These reflections are offered, not in the 
spirit of controversy, but for the sake of 
truth, and we sincerely hope that good 
may come of this correspondence.

Yours Fraternally,
H all & Co.

I t  appears that Dr. Barr did not object 
to the substantial view of life, mind, soul 
and spirit maintained throughout this work, 
and took no exceptions to the hypothesis 
of an internal vital and mental organ
ism within every animate being as con
stituting the exact form and outline of the 
physical structure, and as the true entity by 
which it8 specific corporeal form is origin
ally developed from the ovule and main
tained intact through all the organic 
changes and mutations of lifa He even 
quotes appro singly this view of life and 
mind, notwithstanding the hypothesis had
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never before been mooted as a strictly 
scientific one by which to explain the 
physiological mysteries of procreation, 
growth, inheritance, transmission of pa
rental likeness, and the wonders of vital 
and mental phenomena generally. I  may 
regard this indorsement of the funda
mental and pivotal law upon which the 
entire book is based, and by a theological 
authority so eminent, as one of the pleas
antest episodes in my struggles with evo
lution and materialism.

But this great underlying principle of 
organic duality, this universal but hitherto 
unrecognized law of biological science, was 
not destined to ride into popular favor on 
flowery beds of ease, as many friends of 
the book had predicted, but was doomed 
rather to meet with sharp opposition and 
somewhat severe criticism at the hands of 
another clergyman, the Rev. Dr. Sheldrake 
of Winchester, Tennessee, who suggests 
various difficulties, wise and otherwise, all 
of which, with my answers, will be found 
in the following four letters which began 
and ended our correspondence. I  copy 
these criticisms and the replies as the best 
possible means of stating and answering 
the objections raised, many of which 
might possibly have occurred to the 
reader:—

W inchester, T ennessee, 
July 3d, 1879.

Bear S i r Having read your book with 
deep interest,! write to ask as to your 
willingness to meet the difficulties that 
suggest themselves to the mind when 
reading your book. I  would say that 
your exposition of Tyndall’s Lectures on 
Sound (which I  had the privilege of hear
ing at the Royal Museum of Mines), is 
simply crushing, and as to the “ wave- 
theory,” I  have no doubts.

As an exponent of the gospel, I  should 
like to receive your hypothesis of an in
corporeal entity, but see some grave diffi
culties in the way.

First: Is there not danger that your the
ory will result in the very worst form of 
materialism.

Those [materialists] that I  have met 
hold that will, reason, sensation, etc., are 
properties of matter very highly refined. 
With a very little modification in their 
definition of matter, your arguments would 
sustain them.

Second: After some years of close study, 
I  am fully satisfied that the word of God

presents man as a triune being, “ spirit, 
soul, and body.”—1 These. v. 23.

Soul and spirit are separate and dis
tinct in God’s word, one the seat of the 
appetites and affections, the other of the 
reason or judgment,—animals possess
ing souls, but not spirits. I  think this 
can be plainly shown from God’s word, 
the soul being the connecting link b< tween 
the spirit and the body. If inertia is a 
property of matter, it must be in all its 
forms, however attenuated. But your 
theory seems to me to be open to the ob
jection that it makes “ attenuated matter” 
to acquire new properties, if, as your work 
seems to teach, this incorporeal entity is 
such attenuated matter. Intelligence, 
freedom, moral sensibilities, are not prop
erties of matter, but spirit; and cau 
never be acquired by matter, however at
tenuated.

I  could accept the theory of an incor
poreal organism, provided that the exis
tence of spirit is still allowed, and such 
organism be regarded as the connecting 
link between; then my difficulties would 
be met

Third: Without going into detail as to 
spirit, I  have another difficulty. You use 
the reproduction of the leg of the sala
mander, and of supernumerary fingers, to
gether with the consciousness of the pres
ence of the leg, after it has been cut of£ 
as arguments.

1. If the reproduction of the supernu
merary finger is due to the presence of this 
organism, why are not ordinary’ fingers 
reproduced in the same way ?

2. If the consciousness that some have 
of the presence of the leg after it is cut 
off is due to this organism, why do not all 
have it? and why does it not exist al
ways ?

3. If this consciousness is owing to this 
organism, then it must be the seat of sen
sation; if so, how comes it that when a 
man is partly paralyzed, sensation is gone 
from one-half the body ? Is the organism 
partly destroyed ?

4. If you reply that it is owing to the 
connection between this organism and 
part of the body being broken, then how 
comes it that the organism can be con
scious of the presence of the leg after its 
connection with the leg is broken?

Fourth: According to Maudsley and 
others, insanity is due to physical causes. 
How would you harmonize your theory
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with the accepted theories of insanity, and 
if you reject them, how would you account 
on your theory for insanity ?

F ifth: Making God also such an organ
ism, seems to open the door for the strong
est pantheism, and your application of this 
to  the souls of animals, would be open to 
the objection that it would make many 
incarnations of the Deity, and also that 
the essence of substance that would thus 
be God, could lose its perfection when 
thus separated, and made the inner organ
ism of an animaL

I t  would be open to a still greater ob
jection. Your theory of inheritance re
quires that in the animal the soul should 
be propagated as well as the body, and if 
this organism is a part of the organism of 
God, to be reabsorbed at death, then God 
can in small measure become imperfect, 
and this imperfect organism be re-ab- 
sorbed by the Divine again. Along this 
line of thought a host of difficulties spring 
up.

Believing with Paul in the wisdom of 
“ Proving all things, and holding fast that 
which is g o o d h a v in g  a desire that your 
theory should be established if true, or 
more fully developed if defective ; having 
these difficulties, and knowing no other 
way, I  have taken the liberty 6f writing to 
you direct. Possibly to you, having 
thought out so thoroughly your theory, 
these objections may seem trivial, but you 
must remember that, to those of us who 
have only, as it were, just been led into this 
region by means of your book, it is other
wise.

Whether all it contains be established 
o r  not, your book will do great good, and 
I  can thank God for i t

With much respect,
Yours in Christ,

G. H. S heldrake.

N ew Y ork, July 9th, 1879, 
234 Broadway.

Rev. Mr. Sheldrake.—
Dear S ir: Your kind letter came duly to 

hand, and though I  am receiving scores of 
letters making somewhat similar inquiries, 
to  most of which I  have no time to reply, 
I  will make yours also an exception, as the 
plausibility of your difficulties is such as 
to  require an auswer.

Still, there is not the least difficulty to 
my mind in any of the objections you 
name, if we can first arrive at a correct

comprehension of the principles of sci' 
ence and truths of philosophy involved. 
In the first place, there is either an invisi
ble, incorporeal organism, as the vital and 
mental principle which we call soul and 
spirit, or else tbe mind, life, soul,* and 
spirit, are but the insubstantial effects of 
the interaction of the molecules of the 
brain, nerves,-etc., as Haeckel and other 
materialists teach. In the eighth and 
ninth chapters of the “ Problem/’ I  have 
given positive scientific proofs of the ex
istence of such an incorporeal entity cor
responding to the physical structure in all 
its parts. In some parts of the work I 
may have inadvertently spoken of such in
tangible organism as constituted of highly 
attenuated “ mat er,” when I should have 
said substance, since “ matter ” is usually 
applicable to corporeal substances, such as 

ossess the properties of inertia, 4angi- 
ility, etc., and of which it is truly said 

that they cannot move themselves, and no 
two of them can occupy the same space at 
the same tone. But incorporeal sub
stances, such as light, heat, magnetism, 
electricity, sound, gravitation, life, mind, 
instinct, spirit, etc., do not possess the 
distinctive properties of gross matter at 
all, are not subject to its laws, since many 
of them can not only move themselves and 
other bodies, but can occupy not only the 
same place at one irstant of time, but can 
occupy the densest of material bodies— 
platinum, glass, water, etc., without the 
displacement of their particles in the 
slightest degree. I  need not enlarge upon 
this, as you no doubt admit that the soul 
is substantial, or else it is absolutely no
thing; and all talk abobt the immortality 
of the soul is nonsense.

If, then, the soul is substantial, there is 
no conception of its existence (separate 
from the oody) but as an incorporeal or
ganism, having entity of being and iden
tity of person. If it is not this, it is no
thing. As an incorporeal organism, it is 
easily comprehended. For example: As 
the physical organism has its finer and 
coarser materials, such as brain, nerves, 
muscles, blood, bones, cuticle, nails, hair, 
etc., so the incorporeal but substantial 
organism, which will live after separation* 1 
from the body, must, by the laws of anal
ogy, he of different grades of fineness— 
having qualities of constituents corres
ponding to those of the corporeal s tru c 
ture. I t is easy, then, to conceive of the
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finer part of this inner organism,—this in
corporeal brain,—as what we call spiiil, in 
contradiction to the mere life or instinct 
So it is with God. He i* an intelligent, 
powerful, acting, speaking being. Christ 
was the express image of His person. He 
was seen by Moses. His word is himself. 
He is substantial, because His word be
came flesh and dwelt among us. If this 
word could become flesh, it could become 
wood, or rock, or iron, as well Hence, I  
assume that, instead of God’s making all 
things out of nothing, as the Westminster 
Confession of Faith teaches, He condensed 
them out of His own all-pervading sub
stance—His word—the same as His word 
was changed into corporeal flesh. This is 
not materialism or pantheism, but reason, 
science, and common sense, since all sci
ence and reason teach us that something 
canilot be made out of nothing any more 
than something can be annihilated or 
turned into nothing, which reason and 
philosophy assure us is impossible. Hence, 
a3 gross matter, even in its finest conceiv
able atoms, was created, and consequently 
could not have been eternal, there is no 
other conclusion possible save the one here 
assumed, that he spake all material objects 
into existence—made them of His word, 
just as he condensed the “flesh ” of Christ 
from the word < f His power. Then, hav
ing this basis, it is no more difficult to con
ceive of* God’s be ng or personality con
sisting of different grades of substance 
than to conceive of Christ’s personal en
tity, condensed out of the word of God, 
consisting of flesh, blood, bone, nerve, 
brain, life, passion, appetite, spirit, etc. 
I t  is, therefore, easily understood that 
physical organisms were coudensed and 
framed out of that portion of God’s omni
present substance suited to such material 
existences; their vital parts out of a higher 
or finer grade of God’s substantial nature, 
while the mental faculties and powei s, in
cluding that highest of all the substances 
constituting man’s dual organism—spirit— 
were but drops out of the higher qualities 
of God’s intellectual or spiritual essence. 
In this way man, receiving his higher 
spiritual substance as an atom of God’s 
Divine intelligence and higher spirit- 
essence, was made in the “ image of God.” 

Your objection, therefore, that this view 
smacks of materialism and pantheism, has 
no foundation in fact. All Nature is but 
an atom, so to speak, of God’s substantial

i being, while He still exists over and above 
Nature, and independent of this di op of 
His entit atrv .3 being—out of which the 

I universe has been framed. Pantheism 
1 teaches that Nature is God red all there 
is of God. My theory teaches that the 
material universe is but a small fraction 
of God’s entity, and no more constitutes 
God Himself than the new-born infant con
stitutes the mother herself, because its or- 

! ganism came from a part of her own. I  
. sympathize with any man who cannot dis- j tinguish between this sublime conception 
1 of the origin of Nature and organic be- 
| ings, and the godless theory of pantheism. 
I Neither does my view involve material
ism, which teaches that life, soul, spirit, is 
nothing but a mode of molecular motion 
—a changing of position of the brain and 
nerve pai tides—and hence is insubstantial,

• having no entit ative character or existence 
1 separate from material organism a Surely 
; I  need not spend time to point out the 
I difference between this purely physical
• and materialistic conception of man, and 
the beautiful hypothesis forming the basis 
of my entire volume, namely, that within 
every living creature there exists a vital 
and mental organism—the counterpart of 
the physical structure—the source of all 
vital and physiological phenomena, origin
ally eontnbuted by the Creative 'Will as 
atoms out of H.s own being, and which 
must, at the dissolution of organic life, 
return to the vital and mental fountain

I whence they emanated, theie to mingle by 
! reabsorption into the original source, or,
! as in the case of those lives which have re
ceived the spiritual impress of God’s 
image, live forever with the self-conscious 

I ego inherited through their higher organic 
nature.

This temporary relation between these 
two organisms, or while they co-exist as in 

I the body, causes an interdependence of one
• upon the other. The physical is under the 
I control of the incorporeal, and vice verm, to a 
, large extent While thus interblended,
' any serious derangement of the bodily 
| functions disturbs the harmonious opera- 
I tions of the vital and mental faculties. In
case of insanity the physical brain be- 

' comes diseased, and the incorporeal brain, 
which has its seat in the corresponding 
part of the physical structure, loses its bal
ance from sympathy; and though the vital 
functions of this inner man may retain 
their full vigor, or even an increase of
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energy, tlie mental part of the inner or
ganise has temporarily lost its footing in 
the physical organ where it has been ac
customed to reign supreme.

So the physical nerves of sensation can 
only cause feeling by means of the incor
poreal vital nerves within those physical 
threads. The relations of the two ore thus 
interdependent, the same as just described 
with reference to the brain. If the whole 
nervous system of one side of the body be
comes inoperative in consequence of the 
ganglionic centre becoming diseased, the 
vital and incorporeal nerve-system, out of 
sympathy with the physical, ceases to act 
If  the disease were not in the brain, and if 
the ganglionic throne of the nerve-system 
were not disturbed, but if, instead, the 
physical thread of sensation should be 
severed below this centre, as when a limb 
is amputated, then the effect is different 
Though the absence of a portion of the 
physical nerve may weaken and disturb 
the operation of the vital nerve above, it 
does not wholly paralyze its operation so 
long as its upper portion and seat within 
the brain remain in a healthy condition. 
In  time, however, this isolated portion of 
the vital nerve of an amputated limb will 
contract itself within the stump of the 
physical structure, and cease to recognize 
the lost limb, on the principles of vital 
adaptation to changed physical conditions, 
which, undoubtedly, we do not and may 
never fully understand. If you will 
read my work attentively, that por
tion particularly where the amputation 
of the salamander’s leg and supernumer
ary  digits is discussed, you will see 
the reason why all fingers, when amputated, 
are not reproduced, namely: the want of 
vital density in the part removed. The in
fant may and does possess that vital den
sity, as iustances of regrowth have been 
often demonstrated; but as age advances 
and the corporeal structure increases in 
size, the vital organism expands and be
comes more attenuated till it has not 
the solidity, so to speak, or in strictness, 
density of subdance, to support the physical 
particles os they essay to climb into posi
tion for the regrowth of an amputated or
gan, though it still possesses sufficient or
ganic density to restore flesh for the healing 
of wounds, even in oJd age. I  submit these 
explanatory suggestions, written hastily, in 
hopes that with the aid of your own men
tal effort to S0I70 the problems raised, you

may assist me and eveiything may become 
dear. I  do not pretend that every shade 
of difficulty which may suggest itself to an 
inquiring mind, cun be clearly und satis
factorily answered. This is not absolutely 
necessary to uselul scientific knowledge, cr 
we could never come to a settled conviction 
on any subject, as there are inexplicable mys
teries involve d in every aspect of religion, 
science, or philosophy. I  have recorded in 
the “ Problem ” abundance of proofs show
ing that no solution c:*n be given of the 
phenomena of growth, reproduction of lost 
parts, transmission of characters and dis
eases, healing of wounds, or the inherit
ance of ancestral peculiarity s and resem
blances, without the scientific recognition 
of this vital and mental organism within 
the physical structure. I  again refer you 
to those scientific demonstrations in the 
eighth and ninth chapters. If this be so, 
it is your place, it is every’ reader s place, 
as well as mine, to answer the objections 
you have raised, and not, in effect, array 
apparent difficulties against stubborn facts, 
and then leave the facts as if they had been 
annihilated and the difficulties established. 
I  have had a score of correspondents who 
have raist d the objection of pantheism and 
materialism, without giving a thought to 
the true signification of those woms, all 
because I  have undertaken to prove scien
tifically thut the vital and mt ntal nature of 
man is a substantial entity, that can be 
happy or miserable, and because I have 
framed a scientific hypothesis, explaining 
how the soul can exist forever as a con
scious, personal ego or selfhood. I  am 
charged with pantheism because I  point 
out a scientific bn sis for the origin of life 
and mind, as well as of corporeal bodies, 
without flying into the face of axiomatic 
scientific truths—without even assuming 
the eternity of matter, or the position of 
the false theology of the day which teaches 
that all things were made out of nothing, 
and thus invite the sneering ridicule of 
every scientific or thoughtful mind. After 
showing, as I  have done, that life, in every 
organic being, must be substantial, I  am 
charged with detracting from God’s pi r- 
fection, because I  assume that this entita- 
tive vitality was originally a pait of God s 
vital fountain, and in tne case of lower 
organisms would again return to it and be 
reabsorbed into it, instead of assuming, 
as I  would otherwise have bet n obliged to 
do, the scientific absurdity that this vital
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and mental substance in lower animals is 
utterly annihilated at death; or else that 
brutes will be individually immortal, and 
will thus be placed on an equality with 
man in the future life.

Yours very truly,
W ilford.

W inchester, T ennessee, 
July 25, 1879.

Dear Sir: Yours of the 9th inst came 
duly to hand. Possibly I did not make my
self fully understood, and in seeking brevity, 
sacrificed dearness. I  wish therefore to 
define my position, and then the bearing 
of ray difficulties will be fully perceived.

First.—AH who are not materialists, 
agree in teaching that the soul is an “ im
material substance;” in fact, that is the 
definition of soul as given by Webster, and 
others. None of my objections therefore 
apply to this.

Second.—That this substance, soul or 
spirit, pervades the whole body conform
ing to its shape is not anew idea. Sweden
borg brings it out clearly in his “ Heaven 
and Hell” A German writer, I  forget his 
name, Ulrici I  think it is, advances the 
idea of a spiritual body, which is the same 
thing with the exception of the word body 
for soul

To my mind there has been an objection 
to this theory of the spiritual “ body" 
drawn from its bearing on the resurrec
tion, and the question of materialism.

Yet it sets forth what I  believe, if the 
word soul be substituted for “spiritual 
body" Thenbeyond this I  also believe in 
another entity distinct from either soul or 
body, which the word of God calls spirit; 
the soul being the connecting link be
tween this higher entity and the body. 
1 Thess. v. 23, and Heb. iv. 12, teach the 
separate character of soul and spirit . As 
to the distinction between them, the soul 
is the seat of the affections and appetites.

I t  loves,—1 Sam. xviii. 1. Cant i. 7, etc.
I t  hates,—2, Sam. v. 8, etc.
I t  pities,—Ez. xxiv. 21, etc.
I t  is the seat of the appetites,—Sam. i. 

11, Luko xii. 19, etc.
The derived meanings grow out of 

this; hence, “ appetite,” “ pleasure,” and 
“ desire” are used to translate the He
brew of soul.

The spirit is the seat of the intelligence 
and judgment—1 Cor. ii. 11, etc. Hence 
it is translated (the Heb.) “ mind ” in Ez.

xi. 5, and other places. This distinction 
runs through the whole Bible; hence, “ it 
is sown a natural [i. e. a soul led] body, it 
is raised a spiritual [1. e. a spirit led ] 
body.” Spirit and matter having such 
opposite properties, they cannot, so i t  
seems to me, act together without some 
connecting link; this I  find in the soul, a n  
entity which touches matter on the one 
side, and spirit on the other. Thus m an 
is tri-unity, a trinity.

Third.—We now come to what I  con
ceive to be the position of jour book, viz, 
that the soul is an “ incorporeal organism ” 
(the question of heat, light, sound, etc., 
not being considered here). New an or- 
ganism is that which has oi ganic structure. 
If I  understand your book aright, it is not 
upon the existence of an incorpoieal sub
stance, but of an organism, that its argu
ments depend.

To illustrate: Physical peculiarities are 
inherited. This you explain by your hy
pothesis of an ergavi m. Thus the soul 
(or organism) is received frem the parents, 
a part of whose souls is impartid to the 
child. I t is against this theory’, of the soul 
as an organism, not as a substantial tntity, 
that my objections are urged.

Your theory requires that the soul like 
the body should be a s ructure built of 
atoms or molecules, because how other
wise could it be divided so as to be im
parted to the child. I t could be only a 
small portion of the soul of the lather 
that could be imparted to the child, and 
allowing that cne-half of this is imparted 
to the grandchild, and so on, your figures 
as against the physical < ause of “ rever
sions,” “ rudimentary structures,” etc., 
would apply with equal force against your 
own theory, with this advaptage only on 
your side, that you take the question into 
the regions of i. e unknown aLd invisible.

The portion of this organism im parted’ 
by the parent, must, equally with the 
physical germ, be devekped, assuming.the 
various forms cf the embryo, and that, too, 
before the material change, as that (,on your 
theory) is the re*>ult of the change ol this 
organism increasing in size, as. well as 
developing in shape.

How is this development effected ? Your 
theory of “ vital density,” answers by ex
pansion. But expansion is caused by the 
particles composing any body being re
moved further from each
other.
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There can be no expansion in any sub
stance not composed of atoms; at least no 
such can be conceived of by us. Given, 
however, the idea of an atomic or molec
ular structure, as characterizing your or
ganism, and reasoning from analogy (to 
which also we are impelled by the focts), 
and your theory of “ vital density” can
not be maintained. We know that physical 
development is the result of the division 
and sub-division of the cells, and this can 
not go on, only as a stream of nutrient 
m atter enters the cell-wall, and comes in 
contact with the living matter or bioplasm 
within. Analogy requires that a similar 
process take place in reference to the soul, 
if your theory is true. Then the objec
tions urged by you against the physical 
theory by which the phenomena mentioned 
are accounted for, apply with equal force 
to  your own. “ Vital density” does not 
meet the difficulty, as I  will try and show.

You say, “ as the incorporeal structure 
increase>• in size, the vital organism ex
pands, and becomes more attenuated, till 
it has not the solidity, so to speak, or in 
strictness, density of substance.” Then, a 
mau in years imparts a portion (and a 
very small portion at that) of his attenu
ated organism, to his child. If it gains size 
by expansion, this small portion of at
tenuated soul mast with each generation 
become more attenuated, and it will not 
be long before the race is without soul. 
More,—in three generations, the lack of 
“ density of substance,” would be the de
struction of the race, as the body 
built upon such a frame-work could 
not hold together. There must therefore 
be nourishment, an addition of new ma
terial or substance, to the organism to 
perpetuate the race. But once admit 
nourishment as a fact in the growth and 
development of this organism, and “ vital 
density ” loses its force, as accounting for 
the facts. All analogy would require that 
we should regard the nourishment of the 
“ organism ” as being similar to that of 
the body. Nay, more, as the condition of 
growth in the body is that the cells manu
factured should be in excess of those de
stroyed, so we ought to expect (on account 
of interdependence) that something anal
ogous should occur in this organism. 
But given that the soul is an organism 
made up of atoms or molecules, and given 
the fact of nourishment, then, followed 
out logically, the objections used by you

to the physical theory, apply to your own. 
More, the unity of consciousness, and its 
testimony as to identity, remain unex
plained.

I  think your exposition of the text that 
“ the word was made flesh,” is open to 
grave objection. You give to the words 
the sense that the word was made into flesh, 
which is not a Bible idea. John says the 
Word was with God, the Word was God. 
Word here does not mean speech, for we 
cannot say of words that they are God.

I t  is of the Logos, a person so called, that 
John is speaking, a very intelligent idea, 
when we remember that the Jews believed 
in the Logos as a person. In the Chal
dee paraphrases of Jonathan and Oukelos, 
in the writings of Philo and others, it is so 
used.

In 1 Kings, xix. 9-11, the Word of God is

K1 an of as a person appearing to Elijah.
s words are therefore equivalent to 

teaching that God became incarnate as a 
man, which is the testimony of other 
Scriptures. Your exegesis is in conflict 
with the testimony of other Scriptures; 
for instance, “ of whom [we the JewsJ as 
concerning the flesh, Christ c a m e His 
human body was received by natural de
scent from Abraham; hence the promises 
to the seed. But in that body “ all the 
fullness of the Godhead dwelt”

In saying that there was danger of your 
book leading to materialism, I  did not 
mean to charge you with i t  Yet our 
arguments sometimes lead in a direction 
we did not intend, when followed out logi
cally. Your using the term “ attenuated 
matter ” was plainly materialism; not ex
treme materialism in its gross infidel form, 
but still materialism in that it made spirit 
matter. And the objection I  urged that 
matter could not acquire new properties 
by being attenuated, was clearly to the 
point In your reply you withdraw the 
expression, “ attenuated matter,” which 
largely removes the objection that it tends 
to materialism. Still }Tour reply is open 
to the same objections urged in my let
ter. If matter cannot by attenuation ac
quire new properties, how can spirit by 
condensation, which is simply reversing the 
process. And if material bodies are sim
ply condensations of God's spiritual sub
stance, then re-absorption must be by 
attenuation, so that while withdrawing the 
words, you retain the thing itself.

As to pantheism, I  certainly did not
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confound your theory with the godless the
ory of Pantheism. But there nre different 
schools of Pantheists, and all I  meant to 
convey was that your theory tended in that 
direction. And in so far as you make the 
universe a part of God, this is true. Of 
course there is a wide difference between 
this and the grosser forms of Pantheism, or 
possibly what you might call Pantheism

S er, although the term is now used 
more extended application.

To my mind the idea that an immaterial 
substance can be transformed into a ma
terial body, is as unscientific and irrational 
as that something was created out of 
nothing. We have no scientific evidence 
of such transformation, and it is as incon
ceivable as the one you assail,—hence rests 
on a frailer foundation, as the so-called 
“ false theology” has at least this plea, 
that the Hebrew word for create, expresses 
the idea of bringing something out of 
nothing. Your position that it was by a 
condensation of God’s substance, logically 
implies that that substance is material; 
and further, the act of condensing implies 
a condenser, and that the condenser and 
the thing condensed are one and the same, 
is inconceivable. Just as well might we say 
that the Creator and the thing created are 
identical In the name of science I  must

If the universe is a part of God, it would 
be conceivable that in the formation of 
many worlds, God’s substance would be 
condensed away, and God as God cease 
to be.

Your statement that this was done 
(condensing worlds out of His own sub
stance) “ just as He condensed the flesh 
of Christ from the word of His power,” is 
not to the point, as Christ was “ bom of 
a woman.” The only difference between 
His birth and ours being, in the manner 
of generation. And when we remember 
“ that throughout the whole series of liv
ing beings, we have agamo genesis, or not 
sexual generation,” we need no such 
extraordinary theory to account for His 
birth.

I have written thus fully, because I  be
lieve that your work is a valuable one, 
marking an era in the history of science, 
and because, having invited criticism, it 
seems to me you have erred by attempting 
to define what lies beyond the reach of 
one’s senses, beyond, therefore, the limits 
of tlxo conceivable. I  think the idea of an

organism open to this objection, while th e  
essential arguments prove the existence of 
an incorporeal substance.

Rev. G. Mitchell will forward you a 
book, containing the history of interesting 
phenomena, to me inexplicable.

With much respect,
Yours,

G. H. S heldrake.

New York, August 4th, 1879, 
234 Broadway.

Rev. Mr. Sheldrake.—
Dear Sir: I am in receipt of your letter of th e  

25th ult.f in reply to mine. 1 cannot help feeling 
a degree of disappointment in reading this letter, 
as it foils to sustain the spirit of candor which I 
thought I saw so clearly evinced in your first let
ter, particularly in view of your remark •• As an 
exponent of the gospel, 1 should like to receive yovr  
hypothesis o f an incorporeal entity, but see some 
grave difficulties in the way,*' 1 tried to answer 
those difficulties, and called upon you to aid me 
in my attempt, since you wished the hypothesis 
to be sustained, if possible. Instead of doing this, 
you reply with other difficulties, many of them  
positively trivial, and some of them amounting 
to mere quibbles, and, 1 might add, misrepresen
tations of my views, rather than valid objections. 
I regret to feel obliged to say this, but will try 
to convince you that it does not do injustice to 
the literal reading of your letter, when carefully 
examined.

For example, you sa y  *4 We now come to what 
I conceive to be the position of your book, 
namely, that the soul is an incorporeal organism. 
Now, an organism is that which has organic 
structure. If I understand your book aright, it 
is not upon the existence of an incorporeal sub
stance, but of an organism that its arguments de
pend.*’ You then proceed actually to ridicule 
this idea that the soul is an 4 ‘ incorporeal organ- 
ism,” by supposing it to be received from the 
parents, 44 a pari o f uhose souls is imparted to the 
child.** You further add: 44 It could be only a 
small part o f the soul o f the fa ther  that could’ be 
imparted to the child, and allowing that one-hdlf 
o f this is imparted to the grand-cliild, and so on, 
your figures, as against the physical cause of re
versions, rudimentary organs, etc., W’ould apply 
with equal force against your own theory,” etc.

Now, this apparently forcible criticism is a 
complete misapprehension of my views, and 
applies, to all intents, against your own position 
whatever that may finally turn out to be. You 
admit that the child has a soul,obtained from some 
source—that even 44 animals possess souls/’—  
and, 44 that the soul is an incorporeal substance” 
You even go further. In your first letter you 
say : 4‘ I could accept the theory of an incorporeal 
organism, if the existence of spirit is still al
lowed.” Yet, after I had fully 44 alloued** of 
spirit in my reply, all that you required, you pro
ceed to ridicule your own conditionally accepted 
theory of an 44 incorporeal organism,” raising 
difficulties in regard to its transmission from the 
parents by taking away a part of their attenu
ated souls, till finally you suppose it to run out
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in the coarse of descent and become extinct, on 
my view, like Darwin’s “ gemmules ” in his 
theory of “ pangenesis/’ or his hypothesis of cor
poreal reversions, never thinking that it must 
ran out on your own view just the same. And 
yet you do not reflect that there is no parallel 
between Darwin’s physical theory of reversions 
and my theory of an incorporeal organism, the 
one based upon a purely physical substance, 
liable, as all science teaches, to constant muta
tion, displacement and substitution, while the 
other is based upon a purely “ incorporeal sub
stance,” as you still admit the soul to be, consti
tuting an interior or “ incorporeal organism,” as 
I claim, and which your first letter clearly con
ceded after I should allow of the “ existence of 
spirit.” Yet the opportunity seemed so favor
able that you could not resist the temptation of 
positively making fun at the expense of your own 
accepted theory, all of which 1 will fully meet at 
the close of this letter, though I will remark 
h ere: Suppose I allow of the “ existence of 
spirit,” which I do, and suppose you “ accept the 
theory of an incorporeal organism,” which you 
say you could do “ if the existence of spirit is 
still allowed,” then pray tell me how you would, 
in such event, meet your own criticism about the 
father transmitting a part of his attenuated soul 
to the child, half of which would go to the grand
child, and finally in a few generations run out, 
leaving children to be bom without souls? If 
you accept an “ incorporeal organism,” which you 
positively have done, as above, then how do you 
account, according to your own objection, for the 
expansion of this organism in the infant to keep 
pace with the growing man ? This is no child's 
play. You are as much bound to explain these 
difficulties as I am on your own conditionally ac
cepted “ theoiy of an incorporeal organism.” 
But if  you are sincere in raising your objections, 
you cannot of course be expected to answer them. 
It will, therefore, devolve upon me, which I will 
try fully to do in this letter.

’You say. “ It is against the theory of the soul 
as an organism, not as a substantial entity, that 
m y  objections are urged.1* But in your first letter 
you say that this “ entity” is the very things you 
would like to accept but for the “ grave difficul
ties in the way.” Now, there seem to be no 
•* difficulties in the way ” of this “ entity.” It is 
only the “ incorporeal organism ” against which 
your “ objections are urged,” while in your first 
letter you were perfectly willing to accept this 
“ organism ” if I would still allow of “ the exist
ence of spirit.”

Let me now try to analvze your latest position 
in regard to this impossible “ incorporeal organ
ism ” against which your “ objections are urged,” 
though you fully admit it since I have allowed 
of the existence* of spirit. In the first place, 
as the soul is to be immortal, and is to exist after 
death in a conscious condition, but not as an 
“ organism,” then pray tell me how such a “ sub
stantial entity ” can be’ conscious, think, lose, feel, 
see. hear, sing, etc., in that disembodied con
dition, without possessing either brain, heart, 
nerves, senses, eyes, ears, tongue, mouth, etc? 
As you admit the soul, when separate from the 
body, to be a substantial and conscious “ entity,” 
and mast admit it unless the 4 * immortality of the

soul ” is a hollow sham, then it is your bounden 
duty to tell how a soul is to sing without a mouth, 
think  without a brain, see without eyes, or feel 
and love without heart, nerves, and other or
gans of sensation t  Your ideal human souls, 
though you admit them to be “ substantial en
tities ” are absolutely organless, since you object 
to the “ incorporeal organism,” and hence they 
must see without eyes, hear without ears, and 
think without brains. This is an anomalous con
dition of affairs in the spirit world. Christ re
ferred to certain persons who had ears but heard 
not, and eyes but saw not, but your kind of souls 
is the first specimen of a conscious, living thing 
that could see or hear without the organs corres
ponding to those senses. My idea of this sub
stantial entity agrees with that of the apostle. 
It is the “ inner man ” which has stepped out of 
its “ earthly house” but retains its manhood, 
selfhood, and identity the same as when it inhab
ited the “ outer man.” “ Reasoning from anal
ogy,” as you say, how could Paul thus speak ot* 
the “ outer man” and “ inner man ” and of the 
latter leaving its “ earthly house,” if this “ in
ner man ” possesses none of the organs, senses 
and parts which belong to the outer man ? There 
can be no ttmnhcod without a human organism, 
though to gross conceptions it may seem impos
sible that a spirit should possess organs, such ns 
eyes, ears, brain, nerves, tongue, heart, etc., be
cause these organs, as well as the body of a soul- 
entity, are incorporeal and consequently intangi
ble and invisible to the physical senses.

I should be very sorry and even sad to enter
tain your conception of the human soul, which, 
as soon as it starts on its journey to heaven, be
comes deaf, dumb, blind, and idiotic, since it is 
not an * * organism,” and therefore lacks the very 
organs or parts by which, “ reasoning from 
analogy,” it is possible for it to hear, speak, see, 
or think. When a human soul arrives in heaven, 
my theory teaches that this “ entity ” can clasp 
hands with the angels, can play  upon a harp, 
can shout hosannas, can hear the welcome of the 
Saviour, and “ see Him as He is.” Your ideal soul 
can do none of these things, because, not being 
an organism, it possesses none of the parts nec
essary for such celestial employment. To speak 
the candid truth, 1 should prefer the impersonal 
immortality of the positivist to an existence in 
such a crude soul as your ideal involves, which 
can neither see, hear, feel nor think. Such on 
“ entity” I can compare to nothing so much as 
to Haeckel’s spontaneously generated moneron— 
an “ organism without organs” as he calls it; 
yet even this “ simple lump of pure albumen” 
vastly surpasses your model human soul, for it 
can and does feel, and therefore must possess 
sense-nerves, though they are invisible under 
the most powerful microscope.

There is one other point touching this inquiry 
I must refer to before turning to other matters. 
As a soul has no organs, does it possess a body ? 
If so, of what shape is this body of the human 
soul ? Or has it no form ? It surely has neither 
legs, arms. nor head, as that would constitute it 
an organism, but it ought to have some form 
nevertheless. Did you ever try to imagine this 
characteristic of your organless “ entity ? ” Is it 
round, long, flat, oblong, square or three-cor-
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nered ? You ought to answer something, if it is 
only a guess. Possibly you will try to be consis
tent and say it has no shape at all, as shape is a 
property of matter which cannot, as you have 
told us, be predicated of an “ incorporeal entity. ” 
So far you are safe. But let us pursue the in
quiry a little further. If the soul is without 
form , is it also without m e t  According to your 
vague notions of this organless “ entity,” and in 
harmony with your safe policy of not venturing to 
touch upon anything “ beyond the reaxh o f one's 
senses,” you dare not, of course, even venture a 
provisional hypothesis as to whether your ideal 
soul, after it leaves the body, will be as Urge as 
an ox or as small as a mouse,—as tiny as a monad 
or big as Mount Chimborazo. Consistency again 
comes to your aid. Size is a property of matter, 
and therefore a human soul is of no size at all— 
neither big nor little. Now it is my turn to “ pro
test ” that a pretended candidate for immortality 
which is destitute of either body, organs, or sen
ses, ar»d, consequently, v/hich can neither see, 
hear, feel, nor thin)-., and which is without form 
or size, is abo:it as poor an excuse for a “ sub
stantial entity,” that is to retain its personal iden
tity and unity of consciousness, as we can well 
imagine.

You say it is not constituted of atoms, and even 
ridicule this idea. Hence, it must be all one atom, 
or else it is nothing. If it consist of one atom, then 
such an entitative atom ought to be limited in size,

otherwise its extension must be unlimited, and 
if unlimited it is omnipresent, and therefore qqual 
to God in one of His grandest attributes. But 
rgain, you are c?.fe. Extension is a property of 
i \atter, and incorporeal substance is so essentially 
i.nlike matter th a t;f, can possess none of its prop
erties. But God is omnipresent, or, as Pope ex
presses it, “ extends through all extent,”—and, 
as you admit, is “ substantial.” Hence, another 
tangle. Though God is a “ person,” of which 
Christ is “ the express image,” though “ His 
eyes are over the righteous ana His ears are open 
to tlieir prayers,” yet God, according to your 
view, has no organs, and can therefore neither 
hear, see, feel, nor think, because an incorporeal 
entity cannot be an “ organism.”

But a word in regard to my view of the de
grees of density in life-substance, by which to 
account for the expansion of the incorporeal “ or
ganism,” which you so severely criticise. You 
reject the idea that the soul, though a substance, 
is constituted of atoms, and therefore insist that 
it cannot decrease in density by expansion, since 
the only way a body expands is by its atoms sepa
rating more widely apart. This, perhaps, in
volves one of the most serious and profound 

.problems in the whole range of science, and con
tains wrapped up within this single question of 
“ ultimate molecules” and the “ molecular 
theory” one of the most mischievous errors of 
modern times, and I am surprised that you have 
fallen into it. But as much of your trouble seems 
to grow out of this molecular theory of expan
sion, and as no writer Jias ever yet attempted to 
explain observed phenomena on any other prin
ciple, I submit the following for your careful 
consideration. In the first place, it is inconceiv
able that any substance can exist without being 
constituted of atoms or particles, whether cor

poreal or incorporeal. As all the substances that 
come within the reach of our analytical p ow ers. 
are thus constituted, it is illogical, “ reasoning 
from analogy,” to assume that other substances 
“ beyond the reach of our senses” have no con
stituent elements or particles. A scientific m ind  
is therefore compelled to reject your view of non- 
atomic incorporeal substance as paralleled only  
by that of something being made out of nothing.

In the second place, I deny in toto this w hole 
molecular or atomic theory, in regard to the e x 
pansion of bodies by the separation of their atoms 
more widely apart, as unscientific and absurb, 
and 1 challenge any physicist to answer my ob
jections to it. Ifs a body expands, as in a com
pressed piece of rubber when released, by the  
separation of its molecules more widely apart, 
then they do not touch each other, and con
sequently, by every principle of philosophy and 
reason, the connection between the particles c f  
such a substance must be destroyed, and with it 
the cohesion of the body itself, and the mass 
should fall to pieces like a rope of sand. This 
alone destroys the molecular theory, which teaches 
that the molecules of all bodies are nominally 
separated by absolute spaces of many times the 
diameters of the molecules themselves, that these 
spaces are filled with “ luminiferous ether,” so 
that these “ ultimate atoms ” have plenty of room 
to circulate, and that they are in continual motion 
to and fro* bombarding each other and keeping 
up a rattling fusilade in all directions against 
the surface of the body or against the wall of the 
vessel containing any confined substance, such as 
air for example. If such motion or bombard
ment of the molecules really takes place in a body 
not confined, such as a stone or piece of metal, 
why do not these atoms escape beyond the sur
face? What is to hinder their flying away, 
when they come to this jumping-off place, and 
the mass thus dissipating itself and disappearing 
in space by the Continual loss of its molecules. 
The theory is a weak attempt to solve that which 
needs no solution whatever. In regard to this 
question of expansion, we have only to assume 
in the atoms of. a body the very thing which we 
see taking place in the body itself. The mass 
expands by swelling, does it not? But what 
causes it to swellt You say the separation of its 
atoms more widely apart. I deny this and an
swer that the atoms, constituting it, swell. If 
you ask how can these constituent atoms swell, 
I answer, again, by the swelling of their atoms, 
or smaller constituent parts, and so on, as far as any 
physicist dare follow me. If you say this is un
reasonable, and that we must stop somewhere at 
the “ ultimate atoms” of a body, I answer by 
denying most emphatically the existence of any 
suen things as the “ ultimate atoms” of a body, 
and maintain, instead, the infinite divisibility 
of matter or substance of any kind, as the only 
rational solution of these phenomena of com
pression and expansion and their resultant heat 
and cold. Take what histologists now regard as 
one of the “ ultimate atoms ” of a body. Suppose 
a microscope could be invented as far exceeding 
in magnifying power our best present instruments 
as they exceed the power of the naked eye, such 
“ ultimate atoms ” would then seem to be as large 
as cannon balls, and would be distinctly oompoeed
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of clusters of still smaller “ ultimate atoms.” 
These again magnified by still more powerful 
lenses, would present the same appearance; and 
so on with each increase of magnifying power, 
with no term capable of expressing the concept 
save that of the infinite divisibility of matter. 
This view, simple and beautiful as it is, renders 
the molecular theory wholly unnecessary, and 
though such a solution may be finally incompre
hensible, it is no more .so than the “ ultimate” 
limits of space, of which it is the opposite in
finity. Thus by answering and, as 1 believe, set
ting aside the atomic or molecular theory, and 
rationally solving this problem of the expansion 
or rarefaction of a body without its atoms sepa
rating more widely apart, your principal “ diffi
culty ” in the way of an “ incorporeal organ
ism ” has been met.

But you seem to scout the idea that the child 
gets its soul from its parents. Tlieq.you must 
believe that it receives it at some period of em
bryonic development, or at some later period, as 
a special or miraculous gift from God, since you 
now admit the soul to be a “ substantial entity.” 
Please name the probabb date of this miraculous 
event in the development of the child, the puppy 
or the chicken; and as it is not communicated by 
the parents at the time of fecundation, please give 
some solution of the fact, that the child partakes 
of the vital and mental qualities of the father and 
mother ? 1 ask you, as a favor, to stop raising ob
jections long enough to solve some of these knotty 
problems yourself, which your own view involves 
equally with mine, and in some respects more 
so. Whatever difficulties may be involved in my 
hypothesis of a vital and mental organism, and I 
acknowledge, as remarked in my reply to your 
first letter, that no hypothesis in biological re
search is free from difficulties, yet it seems to me 
to be the only conceivable explanation of ob
served physiological and psychological phenom
ena, as so fully shown in the eighth and ninth 
chapters of the Problem o f Human L ife . It at 
least has the merit of being a frank and out
spoken hypothesis, which is surely preferable to 
no hypothesis at all, so conspicuously illustrated 
by your two letters, with the bare exception of 
“ agamo genesis” to explain the birth of Christ. 
And as there seems to be no likelihood that you 
will venture a physiological solution of the diffi
culties you suggest about how an infant gets its 
soul, 1 see no way but for you either to adopt 
Haeckel’s view, that the soul and life are noth
ing but a mode of motion of the molecules of the 
brain and nerves placed together in a complex 
and “  most varied manner,” or else come back 
to the beautiful hypothesis which you condition
ally accepted in your first letter, and thus take 
the only rational and scientific position within 
reach, namely, that the incorporeal life-germ of 
the child is conveyed to the ovule by the father 
and mother jointly at the time of fecundation,— 
that this vital and mental organism thus formed, 
is perfect at the start and expands with the 
growth of the child by the expansion of its atoms, 
and that, though invisible and intangible, yet it 
contains within it the perfect life-form of the 
species represented even at the commencement 
of organic life, and thus furnishes a substantial 
pattern or outline of structure for the deposition

of the molecules of bioplasm from the mother’s 
circulation, and by which the physical cells are 
fed and caused to subdivide and multiply, till 
not only the embryo is complete, but the organ
ism, of whatever animal species, has attained 
mature growth. Such a solution is consistent 
with reason, as a basis for physiological research; 
while it scientifically explains the phenomena of 
growth, healing of wounds, reproduction of lost 
parts, the transmission of characters by inheri
tance, etc., etc., which are wholly inexplicable 
on any other supposition.

Your admonition, touching mv “ attempting to 
define what lies beyond the reach o f  one's senses'* 
and beyond, therefore, “ the limits o f the con
ceivable," is clearly in harmony with the non
committal policy of your letters, in objecting to 
my views, but not defining your own; yet it is 
hardly in keeping with this age of advanced 
scientific research. A man who seeks to conceive 
of, or define, nothing “ beyond the reach of one’s 
senses,” in the realms of science and philosophy, 
or even of religion, is better adapted to a cloister 
than to the modem duties of a progressive “ ex
ponent of the gospel.” As you have thus aban
doned every thing lying “ bevond the reach of 
one’s senses,” as equivalent to lying beyond *‘ the 
limits of the conceivable,” of course you have 
abandoned the existence of the bouI, the exis
tence of God, and of a future life, since evidently 
they all lie “ beyond the reach of one’s senses,” 
and of which, therefore, you can form no con
ception ! The result is, in attempting to oppose 
my beautiful view of an incorporeal organism, 
you carry yourself right into atheistic material
ism, by a strict application of your own words. 
I would rather, liowever, a hundred-fold, ven
ture even a questionable hypothesis, in explana
tion of the recondite phenomena of science,—one 
which might tend to aid in their ultimate solu
tion,—than to fold my hands like a scientific 
coward, and say nothing lest I might render my
self amenable to criticism. A man who rejects 
everything that lies “ beyond the reach of one’s 
senses,” should scarcely teach that something 
can be made out of nothing, unless he has had 
personal experience and observation to that 
effect!

The statement in your letter, “ that the Hebrew 
word rendered create expresses the idea of bring
ing something out o f nothing*' is clearly errone
ous, as any Hebrew scholar is aware, since the 
same word is frequently used in the Scriptures 
to record, or to refer to, the making of things out 
of known pre-existing materials, as in the case 
of Adam’s body. As if to define God’s mode of 
making anything, we are especially informed, in 
the literal reading of the word, that Adam was 
made of the dust, and Eve of a rib. This ought 
therefore, to stand as a Bible definition of God’s 
manner of creating anything,— not out of noth
ing, but out of something having a previous e*- 
istence. As God made Adam’s body of dust 
which already existed, it is but rational and logi
cal to infer that, when He breathed into him the 
breath of life, and he became a “ living soul,” 
that He simply transferred to Adam a drop of 
p r e -e x is ts  «ind as God is life itself and 
the ouiy pruuorui«u life of the universe, it be
comes clear that Adam’s life consisted of an atom
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of God's own living substance, moulded into a 
vital organism corresponding to his physical 
structure. You admit Adam's “ living* soul” 
to be a “ substantial entity.” Which, then, I 
ask you, is the more rational view to take, that 
God's figurative bi'eath communicated to Adam a 
drop of His own vitality, or that He “.breathed” 
into him for no purpose whatever, and then 
made Adam's soul* or “ substantial entity,” as 
you call it, out of nothing, by an independent 
effort of His power? In other words, did God 
make one-half of Adam (his body) out of some
thing, and the other half (his soul) out of noth
ing

It is inconceivable that all things should have 
been made of nothing, a thing so contrary to 
reason and all the possibilities of science, and 
that not once, in the Bible, should it have been 
so intimated by the inspired writers, especially 
in view of the fact that the word “ nothing” is 
such a common word in the Scriptures. To con
clude that these writers, while familiar with this 
word and constantly using it, should not have 
thought to employ so expressive a term in a con
nection, of all others the most necessary, while 
trying to record the very fact that God made the 
irorld out of nothing, is absurd in the highest 
degree, provided that such really was their aim. 
No; it seems to have remained for the framers 
of a certain modern Confession of Faith to cor
rect this mistake of the Bible, and to remind the 
inspired writers of their unaccountable obtuse
ness or absent-mindedness, in neglecting the em
ployment of this familiar word which so appo
sitely might have expressed the idea they were 
trying to communicate.

In view of this argument, how corroborative, 
and to the point, is the unvarnished statement in 
th3 first chapter of John, that “ The word was 
God" and “ The word was made flesh, and dwelt 
among us ! ” This asseveration of the inspired 
evangelist, without note or comment, outweighs 
a whole library of such questionable exigesis as 
your letter contains on the peculiar manner of 
Christ's incarnation by “ agamo genesis,” thus 
tacitly denying the miraculous conception of the 
Saviour by quoting the words of Huxley. As 
His birth was not miraculous, possibly you might 
aid Huxley in disposing of His life, resurrection, 
and ascension in the same way.

In maintaining my position that the universe 
was made of God’s all-pervading substance, it 
does not seem to me unscientific or irrational to 
assert that even a substance so highly attenuated 
might be condensed into a solid body, like this 
earth, since the great scientific investigntor, Dr. 
Lockver, has given reasons for believing that all 
tangible substances, from platinum up to the 
m ost tenuous gases, are resolvable into one single 
elemental substance, vastly more attenuated than 
that of hydrogen gas. Would it not, therefore, 
beautifully complete the scientific chaiu of con
tinuity to assume this sub-element of which all 
worlds are constituted, as the first condensation 
of a fraction of the substance of God’s exterior 
nature, and as His initial act in the process of 
framing the corporeal universe? If all material 
substances are absolutely traceable to a single 
element, far beyond the reach of our senses, may

terial or immaterial, might be rationally traced 
one step further and resolved into the one pri
mordial substance of the Deity Himself, from an 
atom of which, in the first place, this sub- 
element was condensed, and then out of which, 
all other substances and forms were made.

Though I verbally distinguish between ma
terial and im m aterial, between corporeal and in - 
corporeal substances, one being generally applied 
to tangible, and the other to intangible things, 
yet that does not preclude the idea that the cor- 

I poreal may have been condensed from the incor
poreal substances of Nature. The marvelous 
discoveries of modern science, under the investi-

fitions of such physicists as Lockyer, Crookes, 
airfield, and others, are clearly pointing to re

sults as wonderful as this, while they all tend to 
confirm the bn ad position first announced in my 
treatise on, Sound, that even sonorous pulses may 
consist of absolute substance, in opposition to the 
universally accepted theory of the undulating 
motion of air-waves. In view of the discovery 
of this single sub-element announced by Lockyer, 
out of which all the grosser physical' elements 
and substances have been evolved, does not such 
a grasp of the almost intangible render the hypoth
esis probable, aside from proof, that Electricity, 
Magnetism, Li^lit, Heat, Gravitation, and even 
Sound are but other formsof the same primordial 
substance out of which this sub-element was pro
bably condensed? The bold position assumed 
recently by Count Du Moncel, before the French 
Academy, that the generation of sound, as well 
as the observed action in the telephone, is clearly 
molecular, in opposition to the vibratory or wave- 
theory, is a step in the same general direction, 
and must culminate in the corpuscular hypothesis 
as the solution of all the so-called modes of m o
tion and,forces of Nature.

While it may, therefore, be rationallv as
sumed that an incorporeal substance might be 
condensed into a material form, by the applica
tion of Almighty power, yet to assert that some
thing can be made out o f nothing, even by God 
Himself, is irrational and unscientific, not to use 
a stronger adjective. You unintentionally admit 
as much in your letter before me. I quote your 
words: “ To my mind the idea that an imma
terial substance can be transformed into a ma
terial body, Is as unscientific and irrational as that 
something can be created out of nothing!"

Since air has been condensed by the skill and 
power of puny man, into a permanent liquid of 
the gravity of water, and through the limited 
appliances within his reach, does it seem “ irra
tional ’* to believe that an infinite God might also 
condense an incorporeal substance, such as elec
tricity, for instance, into granite rock, or some
thing equally dense? And if this be not irra
tional nor insupposable, does it exceed the 
bounds of reason and probability that the same 
infinite Artificer might condense a mere atom of 
His own omnipresent but exterior substance into 
a world like this, and if into one world, might 
He not thus have created the universe?

You seem really to have wrought yourself up 
to a pitch of alarm on the supposition that my 
pantheistical theory might, if true, possibly in
volve tlie ultimate extinction of God ! “ It would

we not assume that all substances, whether ma- I be conceivable,” you say, “ in the formation
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of many worlds, that God’s substance should be 
tondenscd away, and God, as God, cease to be.” 
1 fear you are becoming too sensitive on the pos
sible obliteration of God from the universe, even 
if  He has done, and continues to do, all that my 
hypothesis involves. Did you ever reflect upon 
what omnipresence signifies? Have you ever 
thought of the meaning of unlim ited space t  and 
then reflected that this vast il limitation is filled 
with the substantial and personal presence of 
God ? Why, my dear brother, if God’s substan
tial essence were a million times more attenuated 
than hydrogen gas, and had all the suns, visible 
by the aid of the telescope, just been condensed 
out of His exterior substance, they would alto
gether amount to less, compared to the whole of 
His essential being, than the diminutive sub
stance of a pin’s head contrasted with the myri
ads of suns and systems of worlds thus con
densed ! There is not the slightest ground, there
fore, for such apprehension on your part, as there 
is  not the least danger of the omnipresent Author 
of the universe condensing Himself away, or sen
sibly reducing even the outer cuticle, so to speak, 
of His substantial entity, should He continue on 
to eternity condensing worlds, as He has been 
doing in the past. Besides, it is reasonable to 
assume that an intelligent God would know 
enough to cease the work of condensing worlds 
before the danger you have supposed should be
come imminent!

You thus observe that my “ pantheism” is of 
a very mild type, and even should it become 
epidemic there is no danger of its proving fatal 
to anybody or anything except to one very un? 
necessary article of the Westminster Confession 
o f Faith, though 1 was reared to believe in it by 
as devoted and pious a father and mother as 
ever a boy had, and never thought of doubting 
it till I was'recently forced to it by the stubborn 
facts of science.

I will now point out one of your misrepre
sentations (unintentional, I am willing to be
lieve) of my teaching, as a fair specimen of 
others in your letter, and as I promised to do at 
the commencement of this reply. You argue, if 
the incorporeal organism expands and possesses 
less vital density with development, that when a 
man has grown old he must impart on “ attenu
ated organism to the child,” and you add, as if 
to show the absurdity of the whole thing,—“ If 
i t  gains size by expansion, this sm all portion o f 
attenuated  soul m ust, with each generation, be
come more attenuated, and it wilt not be long 
before the race is w ithout soul.**

Now I have no doubt, when you penned this 
sentence, you fancied you had struck a powerful 
blow at my position of au “ incorporeal organ
ism .” Let us see. In my book, pages 436, 427, 
and in other places, in discussing the difference 
between human knowledge and animal instinct, 
I carefully show that the Creator, in forming 
each original species, delegated to the parents 
the power of imparting to the ovule an incor
poreal “ life-germ ” embodying their joint specific 
vital and mental organism, but so condensed that 
it might expand to keep pace with the growth of 
the embryo, and thus form the invisible outline 
or structural guide for the deposition of the 
physical molecules from the mother’s blood. 1

urged that each of the offspring also received 
with this life-gorm the same power of imparting 
sim ilar germs,—not sm alt portions o f their own 
“ organism ” or “ attenuated scut** as you so* 
gratuitously assert, but a complete and condensed. 
life fo rm , capable of expanding into that of the* 
mature specific being; and hence that the father 
fuid mother, instead of imparting a “ small por
tion” of their own vital structure, transfer to 
the ovule the perfect germ  without any reference 
to their own age or vitally attenuated condition, 
so long as they are capable of procreation at all. 
I never intimated, or intended to intimate, such 
a stupid thing os that the father and mother 
transferred a portion of their own vital organ- 
isms or a fraction of their souls, to the ovule, 
and if anything in my book bears that construc
tion it is an inadvertency of language. I hold 
and teach that the parents of all species are tho 
natural vicegerents and custodians of the Creator 
for the impartation of these specific and perfect 
incorporeal germs to offspring. Hence the crude 
conception in your letter/thrit this “ small por
tion ” of the father’s “ attenuated soul ” is given 
to the child, according to my view, as the cap
ital stock for all future generations, and that 
this fraction  o f soul would be subdivided at each 
step of descent till it would fin a lly  ru n  out and  
become exhausted, like Darwin’s physical stock of 
“ dormant germules,” is a statement for which I 
am unable to frame any justifiable excuse. How 
could such a formless fragment of soul serve as 
a guide to the developing embryo ? As I said in 
my first letter, in regard to the unjust and almost 
ridiculous charge of pantheism, I can sympathize 
with any man who could honestly mistake sucli 
a fragment of “ attenuated soul,” as the equiva
lent of this delegated power in nature of trans
ferring a perfect “ life-germ” to offspring by 
parents, so explicitly set forth in my published 
views.

Ycur objection to my theory, that it fails to  
explain “ the unity of consciousness and its testi
mony as to id e n t i t y is singular to say the least. 
According to my view there is something to per
petuate consciousness of identity in the man or 
woman; for, when the immortal part leaves the 
“ earthly house of its tabernacle,” it goes into the 
spirit-world with an exact counterpart of its per
sonal existence here,— its organs, shape, size, 
countenance, etc., and is the same essential, en- 
titative being that it was on earth, and as it will 
be observed by spirit-eyes in that world. 
Hence mine is the only conceivable po
sition in religious psychology upon which 
conscious and personal identity cam be pred
icated of man in the next life. On the 
contrary, your view that the soul has neither 
atoms, constituent elements, parts, organs, senses, 
size, shape, countenance, nor anything else by 
which personal identity Is recognizable here, 
since it is not an “ organism,” utterly excludes 
the possibility of the soul’s identification in 
another life, by an intimate friend on earth, even 
should such friend happen to possess an extra
ordinary soul endowed with eyes and other sense- 
organs with which to make the examination. As 
we would scarcely be able to identify a friend 
here who had lost all his organs and senses, in
cluding head, arms, legs, etc., then, “ reasoning
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from analogy,” I am at a loss to comprehend 
liow a conscious, personal “ identity,’* can have 
anything to do with another state of existence, or 
how John the Revelator could have seen “ the 
sn tls of them that were beheaded for the witness 
of JcSus,” since-they must have been “ organless,” 
and as “ headless” as were their bodies, if your 
view be correct.

As an illustration of the unreliability of your 
letter in matters of science. I need only refer to 
ono of your twice-repeated statements. You say: 
“ The objection I urged, that m atter could not 
acquire new properties by being attenuated, was 
clearly to the point.” Yet a more manifestly 
erroneous doctrine could hardly be condensed 
into so short a sentence. Among the distinctive 
properties of the diam ond, for example, may be 
named its hardness and brilliancy, both of which 
are totally lost when this gem is attenuated by 
heat and converted into gas, though not a particle 
of the substance of the diamond ceases to exist. 
The same is true when we invert the illustration, 
por example, one of the characteristic properties 
of steam is its remarkable elasticity, yet, when 
condensed into water, this property of matter en
tirely disappears and is substituted by its exact 
opposite property called incompressibility. I could 
give a thousand illustrations, as there is not a 
solid or liquid body in Nature that wonld not, if  
attenuated, contradict your “ science,” while 
there is not a normally rarefied substance in ex
istence which, if condensed to a solid or liquid 
form, would not take on “ new properties” not 
possessed in its natural condition.

But 1 cannot now take time to follow you 
through all your misconceptions of my theory of 
creation, or to correct all your unscientific reason
ing in regard to my hypothesis of an incorporeal 
vital ana mental organism. I must, however, 
attend to one other matter on which you seem to 
lay special stress, before bidding you adieu. You 
appear to have discovered, near the close of your 
letter, a prodigious inconsistency in my supposi

tion that God might condense a world or anything 
else out of an atom, so to speak, of liis own 
substance. You present to me the fact that “ the  
act of condensing implies a condenser.” Yes; why 
not? Who would ever think of disputing this 
proposition? You then add, with your usual 
logical discrimination: “ That the condenser and 
the thing condensed are one and the same, is in 
conceivable. Just as well might we say that the  
Creator and the thing created aro identical. I n  
the name o f science [!J I  m ust protest against such  
unscientific statem ents.” Yet even after this 
formal protest, 1 think you would admit that you 
might, if you should try, pare your own finger 
nails, pulverize the fragm ents, and then condense 
them into a pellet, and while you would readily 
understand now this act of condensing “ implies 
a condenser,** I doubt if  even your own logic 
would lead you far enough to conclude that “ the 
condenser and the thing condensed,*’ in such a  
case, would necessarily be “ one and the sa m e /” 
“ In the name of science I must protest, ’* etc. 
It is only about a week ago that 1 saw a lady 
clip from her head a tress of hair, out of which 
she made a beautiful and artistic watcli-chain; 
but it never occurred to me, that “ the creator and 
the thing created,** in that case, were necessarily 
“ indenticeil”— that this lady% in other words, 
and the watch-chain were necessarily “ one and  
the sam e” because a part of her own exterior 
stucture was used in making this ornament! No; 
u did not occur to me till I was fortunate enough 
to receive your interesting communication. Pos
sibly I may have been laboring under a panthe
istical delusion in supposing that God possesses 
as much power as a finite human being. If I 
am mistaken in this estimate of the attributes of 
the omnipotent and omnipresent Author of the 
universe, I shall wait patiently to bo set right in 
your next letter.

Very truly yours,
W ilford .

Note.—In the preceding correspondence I 
have been compelled to differ from the West
minster Confession of Faith, concerning the crea
tion of all things out of nothing, contrary to my 
former prejudices, and in opposition to most of 
my brethren of the Presbyterian branch of the 
church. Dr. Barr, as will be seen, admits that 
the Confession can be amended should a majority 
of Presbyterians consider its teachings upon this 
subject erroneous. Then I appeal to the clergy 
and laity of that influential denomination to take 
action at once, looking to the change of the first 
section of Chapter I\h, since it is manifestly on 
its face contrary to the Bible, as will appear by 
the following quotation:

“ It pleased the Father, Son. and Holy Ghost, for the 
manifestation of the glory of His eternal power, wis
dom, and goodness, in the beginning to create or make 
of nnthtHQ the world and all thingg therein, whether visible 
or Invisible, in the space of six days, and all very 
good.”

Now it is perfectly plain that m an and woman 
are included in " a ll things therein,” and it is 
just as plainly evident that man was created out

of the dust and woman oat of a rib. Hence, the 
Confession is clearly in error in thus teaching 
that Adam and Eve were made of “ nothing.
1 beg of the progressive ministers of this church, 
therefore, that they insist upon the immediate 
elimination of this erroneous section and thus 
free their hands for the impending conflict with 
atheistical scientists. If this section were of any 
real use either for the glory of God or the con
sistent vindication of religion, I should not insist 
so earnestly upon its elimination. But it is both 
unnecessary and untrue; and must cripple the 
efforts of religious philosophers in their contest 
with materialism. Should it be thus voluntarily 
expunged from the Confession, as here suggested, 
such a progressive step would tend to convince 
the world that the church is as ready and willing 
to make advances in the elimination of error ana 
the adoption of new truths as scientists them
selves; while such a willingness on the part of 
all denominations would tend ultimately to bring 
them together in the bonds of a real Christian 
union, whereby the battle against the enemies of 
religion might be successfully waged under one 
flag and to the glory of God.
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C H A P T E R  IV.
IVILL, MOTIVES, CIRCUMSTANCES, CHOICE, 

SOUL-EYES, EARS, BRAIN, ETC.

[S y n o p sis  op C o ntents.]
The radical view, that W ill is under the control of circumstances, examined.—This view 

prominently maintained by the late Robert Owon in his debate with Alexander Campbell.—The 
radical argument given in its strongest aspect.—Reasons why this view of Will, motives and cir
cumstances cannot be correct. —The necessary and legitimate fruits of the doctrine, if universally 
taught and believed, prove it to be false.—The argument illustrated.—New definitions and dis
tinctions in psychology and metaphysics growing out of the view of an incorporeal organism here 
maintained.—Size, form, etc., applies to the vital and mental entity, but not to its qualities or 
properties.—The errors of Metaphysicists pointed cut.—Illustrated by quotations from Joseph 
Cook.—The soul must have eyes, ears, and brain.— Proved by the inventor and musical composer. 
— The analogy of Joseph Cook and Herman Lotze in favor of the soul's immoitality examined.— 
It is shown to favor Materialism. —The true analogy given.

That man is a volitional being, capable 
of choosing his course in life,—that, in 
other words, he possesses a will which 
makes him the arbiter of his own destiny, 
a t least to a considerable extent,—is just ns 
self-evident a proposition as that he is an 
intelligent being, capable of thinking, re
flecting, reasoning or judging about mat
ters which come under his observation. 
Yet there are thousands of the more “ radi
cal ” thinkers, as they call themselves, of 
the advanced class of scientific investiga
tors, who have formed themselves into 
dubs in different cities of this country 
and Europe, the first article of whose creed 
is that 10UI is a chimera, that the power of 
voluntary choice is a fallacy of psychology, 
and a raen al delusion, and that man in
trinsically is a puppet, a mere automaton 
operated by the wires and levers of cir
cumstances over which his so-called will 
or volitional power of choice has no con
trol whatever, and, that when he thinks 
that he acts freely he is in reality self-de
ceived, being forced to do just as he 
does by the irresistible power of some 
controlling motive which impels him. 
They insist that what we suppose to be 
voluntary choice, is no more free agency 
than the movement of a water-wheel in re
sponse to the weight of water acting with 
the stronger force upon one side of its 
periphery.
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This was the position assumed by the 
great Scotch atheist, Robert Owen, in his 
debate with Alexander Campbell, at Cin
cinnati, about forty 3 ears ago, and it has 
been used ever since unsparingb* by the 
“ Liberal Clubs ” all over the land, to the 
discomfiture of religionists who would 
happen to drop into these gatherings and 
essay to take part in their “ liberalf* 
discussion &

Now the line of dcmaikation between 
voluntary action and the coercive force of 
motives and circumstances is a very nar- 
1 cw one, I  admit, and I  do not hesitate to 
grant that it is exceeding^ difficult, if not 
impossible, to deteimine m all cases just 
where freedom of cl oice begins and the 
force of motive ends. And I  doubt if am* 
mind is fully capable of analyzing, or even 
comprehending all the ingredients and 
influences of circumstances and motives 
cn the one hand, and on the other hand 
of voluntary will-power and choice which 
go to make up the moral and spiritual 
qualities of an act, even when we make a 
certain act an absolute mental test to as
sist such analytical conclusion. If, for ex
ample, I  make the lifting of my hand from 
the table a test of my power of choice, and 
then try to anatyze metaphysical^ its re
lation to the motive which lends to the 
mental decision, and which determines 
the final act of 'oising my hand, it is seen
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that we at once become involved in psy
chological distinctions and a blending of the 
confused overlapping of choice and mo
tive-force which the mind utterly fails to 
untangle satisfactorily. I  .say I  can raise 
my hand if I  choose to do so. Certainly I  
can. But it requires some circumstance 
or motive to make me choose to lift it, 
rather than let it remain, such as a pur
pose to convince the one with whom I  am 
conversing, or to convince myself that I  
have such power of choice. This circum
stance then acts as the controlling motive 
which coerces my volition and forces my 
will t j  issue its command to the muscles of 
my arm* which finally proceed to lift my 
hand from the table in obedience to my 
wilL But had the motives and circum
stances been the other way, holding out the 
stronger inducement to allow my hand to 
remain upon the table, then evidently the 
will would have dictated to my muscles ac
cordingly, and volition would have acqui
esced, and, in a sense, my hand would have 
been voluntarily forced, if I  may be allowed 
the paradox, to remain upon the table in
stead of being lifted from i t

I  have thus admitted all that the most 
radical member of a “ Radical Club ” can 
ask, and have tried to state his case in its 
strongest possible light And yet, when I  
have dono all this, and after freely con
fessing that my mind is not capable of 
disentangling the interlacing fringes of 
this motive-force and volitional power of 
choice as they brush into each other, there 
is yet somehow a something that stands 
out clear and distinct above all this tangle, 
as conspicuously self-evident as that the 
mind has the power of thought* going to 
demonstrate the freedom of the will and the 
absolute power of choice somewhere in the 
midst of motives and circumstances as an 
indepen lent prerogative of the mind over 
and above all these controlling influences. 
This, it must be admitted, seems self-con
tradictory, but I  will now try to make it 
appear and prove that it must be so, and 
in doing this to settle, if possible, the most 
intricate problem in'metaphysics that can 
be conceived of.

In the first place, no radical thinker of 
the Robert Owen tvpe, let him philoso- 

hize an i metaphvsicize as he may, does 
elieve or can believe any such doctrine as 

he teaches in regard to the absolute force 
of circumstances and motives, and by 
which the will is coerced and all choice

is but the result of force. The very con- 
sitution of the human mind revolts at such 
a doctrine of coercion in defiance of our 
logic, and I  may challenge any man to 
reason himself into it far enough to wipo 
out this intuitive, inborn testimony of 
consciousness that man has a free will, cu 
power of choice, an ability to select be-* 
tween two motives and determine upon 
one or the other by what the soul recog
nizes as a voluntary act of choice.

In the next place, if man cannot thus de
cide, by choosing voluntarily" between a  
number of motives set before him, then 
how can we account for this inbred lie of 
conscience, and why these punitory hor
rors which continually dog us for errors 
which we really have never committed but 
were rather forced by the strongest mo
tive, like simple automata, to perform? 
"Why this self-condemnation which fright
ens us with a false arraignment before 
conscience, when we were forced merely 
to act the crime by the influence of resist
less circumstances, as a Punch and Judy 
are forced to slap each other in their 
mimic spats ? If freedom of tbe w ill be 
really a chimera, and our power of choice 
a mental delusion, then evidently man is 
not responsible for his acts at all, any 
more than is a dock for stopping when 
its weights have run down. To say that 
there is a difference in the two cases, since 
man is an intelligent machine, and the 
clock is not, is to teach that just so far as 
there is a difference is there responsibility, 
and just so far is man free to act under 
the guidance of his will in his choice among 
motives and circumstances, which is all 
that constitutes human responsibility. 
Raise man just one slight degree above 
the water-wheel, and to the extent of that 
degree does he become responsible as a 
volitional being, and the arbiter of bis own 
fortune. But make him, as this system of 
radicalism teaches, a mere creature of cir
cumstances, absolutely chained to obey the 
behests of the strongest motives which he 
has no hand in originating, and that mo
ment we obliterate all distinction in his 
actions between right and wrong, vice and 
virtue, and in so doing wipe out t ie  social 
system and civil government. Carry out 
this doctrine legitimately, and all words 
making a distinction between acts good 
and bad, such as crime, wickedness, sin, 
wrong, right, good, bad, justice, injustice, 
virtue, vice, etc., have no use in the vocab-
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nlaiy of life, and should be expunged from 
our dictionaries. If man really cannot act 
only as he is acted upon by circumstances, 
and cannot do a voluntary deed only as 
coerced by a motive which ne has no hand 
in  framing (except as some other motive 
o r circumstance induced him to frame it), 
then he cannot be justly punished as a 
criminal, and our prisons and peniten
tiaries are but institutions of torture, and 
any ostracism by society of the criminal 
who has been thus innocently convicted, 
and who has served a term in prison as a 
felon, is simple cruelty, for the reason that 
the most flagitious crime, so-called, is in 
reality the most innocent act, since the 
victim of this legal torture and cruel ostra
cism could no more help doing as he did, 
according to this doctrine of Robert Owen, 
than could the water-wheel avoid turning 
under the weight of water, or than could 
the supposed criminal have prevented the 
circumstances in which he found himself 
placed.

But, in the third place, the worst fea
ture of this doctrine, and that which, 
more conclusively than anything else, goes 
to  show its fallacy as a law of ethics, and 
hence, its impossibility as a fact, is its 
necessary fruits, should it be everywhere 
taught and become the universal guiding 
law of our actions. I t  is only because the 
advocates of this doctrine do not believe 
it, nor act upon it; in other words, because 
they are superior to their philosophy, that 
they are not all in the State-prison. The 
truth is, they neither believe that they are 
without the power of voluntary choice in 
determining their course in life, nor do 
they teach such a blighting and ruinous 
doctrine to their children. They are very 
careful to impress upon their sons, what
ever they may argue in their club-meetings, 
that their success in life depends upon the 
choice they make of their studies, their 
books, their habits, their recreations, their 
associates, their use of language, etc. No 
father who has the least regard for the 
future welfare of his son would dare to 
teach him that he is the absolute creature 
of circumstances, that he can only act as 
he is acted upon, or as he shall be influ
enced by the strongest motive, and that 
should he commit a crime, he is neverthe
less as innocent in the eyes of all just and 
educated men as if he had done the noblest 
act, since all acts, good and bad, are alike, 
and equally the result of the strongest

motive, and which we can no more resist 
than can a water-wheel fight against the 
weight of water in its buckets. But even 
should a father become so crazed by his 
radical fanaticism as to teach this doctrine 
in his family, it might still not work out 
its legitimate tendency and fruits in the 
lives of his sons, since the ineradicable 
sense of a free will and power of volition 
in the mental constitution of every sane 
person would shield such minds from the 
baneful effects of this abominable doctrine, 
whatever metaphysical difficulties or psy
chological complexity may stand in the 
way of our analyzing the hidden springs 
of thought and action as relates to the 
true influence of motives.

We can, however, readily imagine a state 
of society in which this radical view of 
ethical law is universally taught in schools 
and in the family circle, and that an entire 
community might be thus educated for 
generations, and taught to believe that 
man cannot help his actions, good or bad, 
and that, whatever he does, he is innocent
ly coerced thereto by motives and circum
stances over which he has no control We 
have only, then, to suppose this people 
wholly isolated from the rest of the world, 
and under the exclusive influence of this 
doctrine, socially, politically, civilly, and in 
all the business relations of life, to imagine 
them sunken to the lowest depths of self
gratification (provided such a community 
could exist at all), the strong overpowering 
the weak, every man devoted to his own 
selfish ends, without regard to the wants 
or wishes of others, believing each act to 
be innocent whatever its turpitude, till 
finally chaos would take the place of all 
law and order, and worse than the worst 
phase of-savage barbarity would usurp the 
place of all government and of all true 
ideas of civilization. We have supposed 
this case, though it is, perhaps, an impos
sible supposition, so long as the human 
mind is constituted as it now*is, with an 
inbred consciousness of right and wrong, 
which can only grow out of the innate 
power of choice which every human being 
must feel that he possesses, and upon 
which alone the issues of life depend. 
There is not, therefore, the least danger 
that this radical doctrine of the over
powering mastery of circumstances and 
motives, however involved in mystery, will 
ever spread sufficiently to subvert society, 
based as it is upon the intuitive sense in



70 The Problem  o f  H um an L ife.

every man and woman that we are endowed with 
a free will by which, in the proper exercise of 
the power of volition, we may reject the evil and 
choose the good.

Assuming as I have been compelled to do in 
attempting to solve the problem of human life, 
that the living entity within our material bodies, 
—life, soul, mind and spirit,—constitutes an or
ganism which is the complete counterpart of the 
physical structure, it has necessarily led me into 
several new principles of metaphysical psychol
ogy involving distinctions not hitherto recog
nized by religious metaphysicists in their at
tempts to refute materialism on the basis of the 
soul’s existence. As my view of the soul, mind, 
and life thus makes them in combination a real 
incorporeal organism, I am necessarily obliged 
to attach to such structure the qualities of form, 
size, dimension, appearance, etc., the same as wo 
apply to the corporeal body. Former writers, 
not recognizing this incorporeal organism, have 
confounded, the vital and mental entity, called 
the soul, with its attributes or operations, such 
as love, grief, hope, fe a r , anger, etc., and because 
the qualities of size, form, and appearance would 
surely not be applicable to grief, joy, hope, fear, 
etc., they have fallen into the grave error of sup
posing that these properties are equally inappli
cable to man's mental and vital entity * itself. 
They have even tried to show this by asking the 
question, as if to ridicule the idea of the fo rm  of 
the soul, is grief square or hexagonalt Is joy 
round or triangular t  Is hope oblong or octag
onal t  etc., thus making no distinction whatever 
between the soul and its operations or attributes. 
/Such want of discrimination is hardly conceivable 
in great writers, but it is a fact. Even the usually 
careful metaphysical reasoner, Joseph Cook, may 
be cited as one who lias fallen into this verv 
error. I will quote a single passage in which 
this absence of all proper distinction between the 
vital and mental entity of our being and its 
operations or attributes prominently occurs :

“ When Csesar saw Brutus stab, and muffled 
up his face at the foot of Pompey’s statue, was 
his g rie f round , or square, or triangular?  
[Laughter.]” “ When Lincoln, by a stroke of his 
pen manumitted four million slaves, was his 
choice hexagonal or octagonal?” “ These ques
tions show that the terms which we apply to 
m atter are totally inapplicable and meaningless 
when applied to m ind.”— Lectures on Biology, 
page 224.

In “ mind,” in this quotation, he evidently in
cludes soul, life, spirit, since on page 154he says: 
“ Only m atter and m ind  exist in the universe,” 
and as soul is not m atter, it must be embraced 
under the general division of “ mind.” Now, is 
it logical, not to use a stronger word, to teach 
that because a property of the soul is without 
form, being neither “ square” nor “ round,” nor 
“ triangular,” that the soul itself is formless and 
bodiless, having no shape or appearance, could 
our eyes be illumined so as to see it? This emi
nent lecturer could just as readily and logically 
have proved that a bar of iron is without size or 
shape, and thus have shown that fo rm  is “ totally 
inapplicable and meaningless when applied to ” 
it, because its density or fu sib ility  is neither long, 
square, nor hexagonal /  He could with the same

philosophical and metaphysical perspicacity have 
held a strip of wood in his hand, and declared to 
his audience that shape or size is “ totally inap
plicable and meaningless ” as applied to it, sinco 
its combustibility is neither big nor little, neither 
straight nor crooked! Suppose he were exhibit
ing an India rubber ball to li& audience, and 
should use no finer discriminating power in dis
tinguishing between the properties of that body 
and the body itself than lie did between the soul 
and its properties, he might be expected to rea
son something like this, varying the quotation 
slightly: “ When I hold this ball in my hand 
and compress it between my fingers, you observe 
that fo rm  or size is ‘ totally inapplicable and 
meaningless when applied’ to it, because its elas
ticity  is neither round, nor square, nor triangu
lar. [Laughter.] ”

I forbear to comment upon the appropriateness 
or real drift of this “ laughter,” not knowing 
whether the audience detected or overlooked the 
truly laughable character of the reasoning.

It is thus entirely clear that the logic of our 
greatest metaphysicists which ignores an incor
poreal organism, and would thus deny form to 
our vital and mental entity because its qualities 
or properties of grief and joy, hope and fear, are 
not of a certain shape, must also deny form to 
all material bodies because their known proper
ties, such as hardness, density, elasticity or malle
ability are not square, flat, six-sided, straight or 
crooked.

To make this distinction still plainer, if possi
ble, we ought to observe that the properties of 
all bodies or substances, like their motions, are 
not entitative, being merely the name which we 
give to a condition or N ation of a thing and not 
a name applied to the thing itself. Thus, the 
properties of the soul or the attributes of the 
mind cannot have an entitative existence any 
more than can the qualities or properties o f a 
material body, such as its ductility or fusibility; 
or any more than can its motions, which exist 
only in name, being our mode of designating its 
acts in changing from one position to another. 
So grief, love, joy, anger, etc., are but modes of 
motion of our incorporeal, vital, and mental or
ganism, and in no sense are they an entitative 

art of the organism itself, any more than Ls the 
ardness of the diamond an entitative factor or 

part of this gem. I trust the reader grasps the 
metaphysical and philosophical distinctions hero 
pointed out.

But there are other classes of psychological 
facts or principles growing legitimately out of 
this view of an internal vital and mental organ
ism, and which have an unanswerable bearing 
against materialism, facts which no metapliysi- 
cist, who does not recognize such an incorporeal 
structure or psychical organism, has any right to 
use or can use. I refer, in the first place, to the 
fact that in the darkest night, with our bodily 
eyes closed, we can clearly see with the eyes of 
our mental and vital organism objects and forms 
as distinctly and vividly as we might behold the 
same things with our corporeal eves, and in 
broad day light. Yea, more vividly and dis
tinctly. And this is not to Ixs explained on tlio 
principle of memory, since, as every inventor 
knows, new machines, never seen before by
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mortal eve, liave been figured out and their work
ing parts all seen to operate with the utmost dis
tinctness by the psychical and mental eyes alone, 
as a real prophetic vision of what is afterward 
pat into corporeal form. Tell such an inventor 
that his vital and mental entity is organless,— 
that the soul is sightless, even with the physical 
orbs extinguished,—and he will pronounce you 
an ignoramus, incapable of properly analyzing 
your own mental workings. If our vital and 
mental being is not an organism, then how does 
the soul possess eyes with which it sees even 
more acutely than with the external organs, and 
can behold every wheel of a complex chronom
eter, eezn through Us ease, a thing impossible to 
do by means of the physical sense of sight ?

The same thing is true of the other senses. We 
can hear sounds with our psychical and mental ears 
that we never heard through the physical tym
panic membrane. Take the musical composer as 
an example. He lies in his room surrounded 
with darkness, and when all is still as the cham
ber of death. His thoughts turn to his art and 
to his favorite employment. He touches the keys 
of his piano witty the iiugers of his soul and feels 
them tremble under the touch as truly and as 
substantially as if his corporeal digits pressed the 
veritable ivories. He sees upon the music sheet 
before him the staves aud bars and notes as 
vividly as he ever saw them with his bodily eyes, 
and, what is more, he sees new combinations of 
notes that never existed before ; and lastly, he 
hears the strains of the new music with his psy
chical ears, and which make an impression upon 
his mind so imperishable that the next morning he 
goes to his piano and plays the new concerto from 
memory, and writes down every note just as the 
fingers of his soul felt them, the eyes of his soul 
saw them, and the ears of his soul heard them, 
and in the original production of which neither 
his corporeal fingers, eyes nor ears had anything 
to do. If the soul be not an organism, how can 
such mental and psychical phenomena as these be 
accounted for?

In reading the metaphysical arguments of our 
greatest reasoners, drawn from the analogies in 
Nature, aimed to meet and break down material
ism by demonstrating the existence of the soul, 
how often have we felt the utter weakness of the 
logic, and seen the whole chain of reasoning fall 
into a mass of broken links for the want alone 
of this rational view of the problem of human 
life which makes the soul the “ inner man,” 
constituting it a substantial organism as real in 
form, outline, and detail of structure as is the 
veritable organic body that we see with our phys
ical eyes and handle with our physical hands !

I reluctantly refer again to the lectures of 
Joseph Cook, only as an explicit illustration o f  
the point I am making and by which to impress it 
upon the mind of the reader, and not in any way 
to disparage the valuable services of this great 
worker in psychological science and religious 
philosophy. In his Lectures on Biology he em
ploys the following analogical argument to prove 
the existence of the soul as a distinct entity, 
separate from,* and external to, the brain. The 
reasoning is like this : The eye cannot see with
out the aid of light—an agent wholly external. 
The ear cannot hear without the aid of sound—

an agent wholly external. So the brain, being 
ineit, cannot th ink  without the aid of the soul— 
an agent equally external. Arid as the destruc
tion of the eye does not destroy the external 
agent, light; or the destruction of the ear dots 
not destroy the external agent, sound; so the 
destruction of the brain does not destroy the ex. 
ternal agent, soul. And to show the importance 
of this analogical argument in support of the 
substantial nature of tbe soul, he refers to Dr. 
Beale, author of the great work on Bioplasm, 
Dr. Draper, Hermann Lotze, and others who have 
used this same analogy in support of the immor
tality of the soul.

To a casual leader this illustration seems 
severely logical and conclusive, but when care
fully examined under the “ logical microscope,” 
as Mr. Cook is in the habit of doing, it is seen 
to be incurably lame at every joint, and out of 
which Prof. Huxley could crush the life with his 
thumb-nail, and show that, in every feature, it is 
directly favorable to materialism. This I pro
pose to allow him to do, but let me first quote 
the exact words of the lecturer :

“ 26. As, therefore, from the structure of the 
eye, we may inferihe existence of a uholly external 
agent, light, or from that of the ear, the exist
ence of a uholly external agent, sound, so, be
cause of the absolute ineitness of the cerebral 
structure in itself, we must attribute its activi
ties to an agent as external to it as sound is to the 
ear, or light to the e y e “ That agent is the 
soul.1'

“ 80. As the dissolution of the eye does not de
stroy the light, the external agent which acts upon 
i t ;  and as the dissolution of the ear does not 
destroy the pulsations o f the air, the external 
agent which acts upon it; so the dissolution of the 
brain does not destroy the eoul, the ix ttm a l 
agent which sets it in motion. [Applause.]”—Biol-. 
ogy, pp. 181, 182.

To all of which Prof. Huxley would reply: 
“ Though the dissolution of the eye does not 
destroy the external light, yet it does destroy the 
power of seeing; and of what use would light be 
if the sense of seeing were obliterated? And 
though -the dissolution of the ear does not destroy 
external sounds, yet it does destroy the power of 
hearing; and of what use would sound be if the 
sense of hearing w’ere obliterated ? And though 
the dissolution of the loain may not destroy that 
non-atoiuic ctherial rnsw atlu nier.t, called soul, 
yet it does destroy the power of thinking  and 
feeling ; and < f what use would such an en* 
swatliement be with all thought and Jeeling 
obliterated ? ”

“ And again,** Prof. Huxley continues, “ you 
make light an agent external to the eye, and 
sound an agent external to tlie ear, as soul is an 
agent external to the brain. Now, you admit 
that both light and sound, according to all estab
lished principles of science, are mere modes of 
motion, one of the particles of ether and the 
other of the particles of air, and that neither ol 
them are substantial entities. This is plain by 
vour speaking of sound as ‘ pulsations of the air.* 
*Theonly conclusion* then, from this analogy is,, 
that the send* the agent external to the brain is. 
also a mode o f motion and not a substance of any 
kind, being merely the complicated motion o it
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the brain molecules, as my friend, Prof. Haeckel 
contends, placed together in a most varied man
ner. And 6ince sound necessarily ceases to ex
ist (not being substantial) wbeu the pulsations of 
the air cease; and as light no longer exists (not 
being a substance) when the etherial undulations 
which constitute it cease, of course the soul will 
also cease to exist when the molecular undula
tions of the brain subside 1 Your illustration, 
therefore, of the relation of the soul to the brain 
by two universally admitted modes o f m otion, 
neither o f them substantial, hands over your ana
logical argument into my hands as one of the 
most valuable trophies of materialism that 1 have 
yet seen, going to demonstrate, as all mate
rialists claim, that the soul is but a mode of mo
tion of the ultimate molecules of the brain, and 
in no sense a substantial entity. Unless, 
therefore,” Prof. Huxley concludes, “ you per
emptorily reject the undulatory theory of sound 
and light, and adopt .the view of the author of 
the Problem o f H um an L ife  that sound, as well 
as light, is a real substance, you are placed hors 
de combat, and are forced to train, from this on, 
in the ranks of materialism.”

I beg of Joseph Cook and Hermann Lotze not 
to take offence at my putting into the hands and 
mouth of Prof. Huxley this disastrous reply to 
their supposed analogical proof of the soul’s im
mortality, which turns out to be so complete a 
demonstration in favor of materialism. It is 
better that a friend should strike this blow than 
an enemy, since soon or late the blow was cer
tain to come unless materialism has lost its 
senses. However deep its cut or keen its smart, 
there is a balm for the wound, if they will ac
cept it, which will not leave even a cicatrice to 
tell the tale of its infliction. That balm is the 
incorporeal “ enswathement ” of the vital and 
mental organism, which these great advocates 
of religion have so strangely overlooked in fram
ing their analogical arguments in support of the 
soul’s immortality.

On the supposition that the soul is a veritable 
organism, it is plain that it must possess eyes 
and ears, as well as a brain. This being so, its 
eyes must really be the means by which the 
physical eyes see, and its ears the means by 
which the physical ears hear, and consequently 
the brain of the soul must really be the means 
by which the physical brain thinks. We prove 
this by the fact that the corporeal man can neither 
see, hear, nor think when he is dead, though his 
physical eyes, ears, and brain remain intact and 
continue as perfect in every part of tlieir corpo 
real structure as when the man was living. 
Why, then, can he not see, hear, and th in k} 
Because the soul-organism has left its 14 earthly 
house.” The incorporeal eyes, ears, and brain 
of the “ inner man” have departed, leaving their 
tenement vacant, which is all that is meant by 
death, when we come to comprehend it. The 
corporeal eyes, ears, and brain remain in every 
respect as before dissolution, but that which did

| the seeing, hearing, and thinking,—this psychical 
organism of tho real man,—has made its exit, 
though it is no less an entity because of its inde
pendent existence and new mode of life than is  
the imago when it takes its papilionaceous flight, 
bidding adieu to the no longer needed chrysalis.

Now where comes in the true analogy in  
the cose to help out this very lame attempt 
to utilize the undulatory theory of light and 
sound, and which has so unwittingly proved 
the soul to be but a mode of motion, thus 
handing over bodily the whole question of im 
mortality to the materialists ? it is here. I have 
shown by reference to the inventor that the eyes 
of the soul can really see when the bodily eyes are 
closed, and consequently without the aid of ex
ternal light. I have also shown, by reference to  
the musical composer, that the ears of the soul 
are really capable of hearing musical strains 
without the aid of any external sounds, or any 
action whatever upon the tympanic membrane 
and auditory nerve. Then reasoning from anal
ogy, the brain of the soul may th ink  while the 
physical brain remains totally quiescent as in 
sleep. Carrying out this line of thought still 
further: As the eyes of the soul can really see 
without the aid of the physical eyes, it follows 
that they could still see if the physical eyes were 
totally destroyed, which is known to be a fact. 
As the ears of the soul can really hear without 
the aid of the corporeal ears, it follows that the 
same thiug would be true if the bodily ears 
were totally destroyed, also known to be a fact. 
Consequently, by the clearest analog}*, it follows 
that' the brain of the soul could continue to 
th ink  were the physical brain totally destroyed. 
This kind of analogy comes home to oar ex
perience, and however defective it may be, in 
some of its details, it at least gives no aid nor 
comfort to materialism; while with the additional 
fact of the existence of the vital and mental 
organism scientifically established, and shown to  
be an absolute necessity to account for observed 
phenomena, otherwise wholly inexplicable—as I 
claim to have done—then this analogical proof 
of man’s immortality becomes equally a scien
tific and rational conclusion. But without this 
recognition of the organic nature of the soul, 
possessing eyes, ears and brain, as the real entity 
in the physical man which does the seeing, hear
ing, thinking, and, in fact, perfo'ims all the other 
functions of life, no analogy will hold in favor 
of a future conscious existence, or prove worth 
a rush in combating the materialistic philosophy 
of the day. Without this definite recognition of 
the continuous and conscious existence of the 
“ inner man,” with his organs and faculties 
complete, all attempts at a rational solution of the 
problem of human life will end in signal failure, 
leaving the immortality of the soul but a vision, 
ary hypothesis, no more definite or satisfactory 
to the anxious and inquiring mind than would 
be the last evanescence of a fading hope, or the 
gossamer outlines of a half-forgotten dream.

rNOTE —Readers who may not he specially Interested In the discussion of purely physical science might 
profitably, at least for the present, skip the following two long chapters on 8ound (V and VI). and continue the 
investigation of the Problem of Human Life, and the discussion of evolution, materialism, spontaneous genera
tion, etc., In the seventh, eighth, ninth, tenth, and eleventh chapters, beginning at page 351. Those, however, 
who may desire to read a condensed epitome of the entire Sound question, will find it In the sixteen pages 
•f  Ihe Addenda to Chapter VI, embracing the Brockett-Wilford discussion of the Wave-theory, and the Kephart 
objections with the author’s replies, commencing at page 335. These sixteen pages, In fact, prepare the waj 
tor a better understanding of the monograph I t s e l f P cblishxbs.
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C h a p t e r  V.
EVOLUTION OF SOUND.—R E V IE W  OF PROFS. 

TYNDALL, HELMHOLTZ,, AND MAYER.

The Wave-Theory 41 Sound Assailed.— A New Hypothesis of Substantial Sonorous Corpuscles 
Proposed.— The Difference between the two Hypotheses Pointed Out.— No Middle Ground is Possible 
between the two.—Hence, if Wave-Motion Breaks Down the Corpuscular Hypothesis must be Admitted. 
—All Phenomena of Sound claimed by the Writer to be Explicable on the basis of Substantial Pulses.— 
Several Illustrations Given.— Sympathetic Vibration Explained.— Resonance Proved to be. Utterly 
Inexplicable by the Wave-Theory.— Many Illustrations brought to bear.— The Superficiality of Physi
cists Pointed Out.— Laughable Illustrations from Tyndall and Helmholtz.— Resonance Explained.— 
The True Law of Sound-Generation given for the first time.— Magazine Explosions Considered, and 
Turned Against the Wave-Theory.— Professor Mayer’s Unphilosophical Reasoning Reviewed.— The 
Falling Pitch of a Locomotive-Whistle on Passing a Station Considered.— Other Objections Answered. 
— Reflection and Convergence of Sound Explained.— '* Condensations and Rarefactions” shown to be 
Fatal to the Wave-Theory.— The Illustration of the Stridulation of a Locust shown to be Disastrous 
to the Wave-Hypothesis in many ways.— Professor Mayer’s Fatal Admissions.— A Locust must exert 
Millions of Tons of Mechanical Force by the Motion of its Legs if the Wave-Theory is true.— Shown 
in Numerous Ways.— A Serious Scientific Mistake Perpetrated by Professor Tyndall.— The Propaga
tion of Sound by Means of Sonorous Corpuscles Explained and Contrasted with Wave-Motion.— The 
Discrepancy Discovered by Newton of 174 fedt a Second in Sound-Velocity Fatal to the Theory.— 
Laplace’s Solution Proved Fallacious.— The Law of Sound-Velocity, or the Relation of Density to 
Elasticity, Examined.— Amusing Self-Contradictions of Professor Tyndall.— Why has the Current 
fheory of Sound, if False, not been Assailed before?— An Overwhelming Argument against the Theory 
9/rawn from the Supposition of Tympanic Vibration.— Over-Tones, Resultant Tones, &c., Examined.— 
Helmholtz’s Analysis of the Ear Reviewed.— His Numerous Self-Contradictions and Inconsistencies 
Pointed Out.— Beautiful Analogies in Nature favorable to the Corpuscular Hypothesis.

Up to this point in the investigation of 
the so-called natural forces or modes of 
motion, I have only hinted that Sound, as 
well as Light and Heat, must, in the very 
nature and fitness of things, be a substan
tial entity, consisting of corpuscular emis
sions or some kind of atomic emanations. 
I now come to the work of argument and 
proof, and shall endeavor to satisfy the 
reader, in this and the following chapter, 
however exacting he may be, not only that 
the above position is every way reasonable 
and probably true, from innumerable facts 
and analogies, but that the current and 
universally accepted wave-theory of sound

is demonstrably a pure and simple fallacy 
of science, founded upon the most super
ficial misapprehensions of Nature and her 
laws,— thus rendering the substantial na
ture of sound logically sustained by ex
cluding the only other possible assump
tion — wave-motion.

I am aware of the magnitude of the task 
I have undertaken to perform, and have 
considered well the full import and conse
quences of assuming in this seventh decade 
of the nineteenth century to overturn an 
established theory of science,— especially 
a theory like that of Sound’ which has not 
only stood unshaken for centuries, but has
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never been so much as called in question 
or doubted by a single scientific writer for 
2,500 years, or since its origination in the 
time of Pythagoras.

The truth is, the wave-theory—or, as it 
is popularly known, the undulatory theory 
—of sound has been so long in existence 
with no one to question its correctness, that 
modern physicists have been in the habit 
of accepting it, handed down from genera
tion to generation,with ail its unspeakable 
difficulties, as a kind of legacy bequeathed 
from scientists of the past; and, with an 
acquiescence unparalleled in the annals 
of physical investigations, have labored to 
explain its inexplicable contradictions and 
reconcile its infinite absurdities,. with a 
patient persistence which a love of science 
can alone inspire. Hence it is that no 
physicist has had the hardihood, if he had 
the originality, to cut loose from the 
ancient landmarks of the theory, or to 
venture an hypothesis to take its place. 
The writer of these chapters is a solitary 
—possibly an unfortunate—exception, the 
result of whose venture the following pages 
will disclose.

I will only extend these introductory 
remarks here by adding that I have not 
ignored the important fact in thus attempt
ing to revolutionize the theory of Sound, 
that I have to meet face to face the pow
erful intellectual abilities of such physicists 
as Helmholtz, Tyndall, Kuntz, Blacema, 
Mayer, and a host of others, either one of 
whom, when it comes to the investigation 
of questions relating to physical science, is 
sufficient to make a cautious writer quail 
and hesitate, and even repudiate the de
liberately formed convictions of his own 
judgment. This was the actual impression 
on my own mind for many months before 
putting pen to paper, even after I had be
come thoroughly satisfied in reading, ex
perimenting, and investigating, that the

wave-theory though ingenious was purely 
visionary, having not a single correctly 
understood fact of science on which to 
rest. I have at last thrown off my natural 
timidity and hesitancy, and, though the 
combat may be mortal on my side, 1 shall 
not have proved the first one who has 
immolated himself upon the altar of his 
scientific convictions.

I t should be observed that Sir Isaac 
Newton held to the substantial or corpus
cular theory of light, but which he was 
finally forced to abandon for the undula
tory theory based upon the supposed exis
tence of an intangible ether filling inter
stellar space, for which, by the way, not 
one scintilla of scientific proof exists. If 
was claimed by Newton's opponents that 
the refraction of light could be more easily 
explained by waves of some kind of sub
stance, and hence this wonderful ether was 
invented to meet the trouble. Was there 
ever, before, such a trifling scientific diffi
culty magnified into such importance nt 
actually to require the invention of a sub* 
stance filling all space to meet it ? (Query 
Why do not scientists invent a substantia1 
God filling all space to account for ter 
thousand times greater difficulties in Na
ture ? Is it because the natural heart if 
at enmity against God, but not againsf 
ether?) Had Newton thought of the sim
ple fact that light is generated in pulses or 
ware* by the incandescent tremor of lumi
nous bodies, he need not to have been 
driven from his ground; for surely a wave 
of substantial light itse'f will just as readily 
explain refraction as a leave of thus supposed 
ether ! What was the use of inventing an 
all-pervading substance out of which to 
construct wave-motion, when substantial 
light, emitted in pulses or waves (as it 
really is), accomplishes the same result ?

Sound is a parallel phenomenon every 
way we can view it, as it is well known to 
every scientific student that it was only 
the universally acknowledged fact that 
sound-phenomena resulted from the sup
posed undulatory motion of the air, which
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\ed philosophers to the invention of this 
all-pervading luminiferous ether, extend
ing, as is supposed, to the very outmost 
limits of telescopic vision, if not through
out all space. When Professor Young first 
suggested such a substance as ether, whose 
undulations might explain certain phe
nomena resembling those of sound, which 
no one had ever suspected to be other 
than caused by air-waves, it did not occur 
to this learned investigator that air-waves 
themselves, as the means of sound-propa
gation, were a pure fallacy of science, 
without one fact, or, when fully analyzed, 
appearance of fact, to warrant them,— as 
will fully appear in due time.

I am well aware that an intimation like 
this, after so many learned treatises on 
sound as the result of wave-motion have 
appeared from pens like those of Helm
holtz and Tyndall, will naturally awaken 
in the scientific mind a feeling of contempt 
for its author, mingled perhaps with com
miseration. Even my most intimate friends 
have warned me to desist from publishing 
these chapters, unless I wish to make my
self ridiculous in the eyes of the scientific 
world, and be set down as a first-class can
didate for a lunatic asylum. But as I have 
counted the cost and am not at all con
vinced of my insanity, I have, of course, 
declined the advice so gratuitously ten
dered.

Before introducing a single argument 
against the hypothesis that sound is propa
gated by means of atmospheric undula
tions or any other kind of wave-motion, 
I wish to clearly state the difference be
tween the old and the new hypothesis of 
sound-propagation, and to name some of 
the well-recognized facts of these phe
nomena, on which there can be no contro
versy or difference of opinion, as the basis 
of all future argument. I do not propose 
to tear down the wave-theory without

framing an hypothesis to take its place, 
and one which will serve as a basis for the 
solution of the undeniable problems pre
sented in sound-phenomena. While main
taining, as I do, that the wave-theory is a 
most transparent and unmitigated scien
tific fallacy, I as strongly insist that, such 
fact being clearly established, there is 
nothing else left for sound to be but sub
stantial emissions. It does not seem to me 
that a reflecting mind can draw any other 
conclusion than corpuscular emanations 
of some kind of substance, however atten
uated it may be, if first of all the wave- 
theory breaks down hopelessly, as I shall 
attempt to show it must.

Even if the substance constituting these 
sonorous pulses were conceded to be as 
attenuated as the material atoms compos
ing Professor Tyndall’s gelatinous luminif
erous ether which forms the basis of light
waves, I should still maintain that such 
substantial emanations are every way rea
sonable and consistent with Nature’s ana
logues, many of which I will take occasion 
to introduce as the argument advances, 
while no advocate of the undulatory theory 
of light, and of these substantial waves of 
ether moving freely among the molecules 
of the diamond, can reasonably object to 
substantial discharges of sound, when, as 
I  have just had occasion to intimat) 
light itself could just as well be supposed 
to radiate in the form of substantial waves 
or pulses, as first to ignore such a substance 
entirely, and then substitute another ma
terial (luminiferous ether) almost infinitely 
more difficult to accept.*

* “ To account for the enormous velocity of prop
agation in the case of light, the substance which 
transmits it is assumed to be o f both extreme elasticity 
and extreme tenuity. This substance is called the 
Lum iniferous E ther. It fills all space; it surrounds 
the atoms of bodies. . . . The molecules of luminous 
bodies are in a state of vibration. The vibrations
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I admit at once, in thus assuming what 
must now be unavoidable in my hypoth
esis,—namely, that the chirping of a cricket 
fills the surrounding air with substantial 
emanations,— that I invite, at first sight, 
the incredulity if not the ridicule of all 
scientific thinkers; but while this hypoth
esis will be shown to be entirely consistent 
with other well-known natural phenomena 
all around us, which no well-informed 
mind can doubt, it will be demonstrated 
that, according to the universally accepted 
wave-theory, the cricket is actually made 
to perform a miracle of physical power 
compared to which the crushing of a gran
ite rock to powder by the drifting against 
it of a thistle-pappus would be as nothing.

I may also add, in this connection, that 
it never was thought of being urged in the 
arguments with Sir Isaac Newton, who 
strongly held to the corpuscular theory of 
light, that there was any possible middle 
ground between that view and the undu- 
latory hypothesis; but rather it was tacitly 
conceded that if one was disproved the 
other was clearly substantiated. It was 
never intimated by any opponent of New
ton’s hypothesis— not even by the great 
mathematician Laplace — that if ether- 
waves were absolutely shown to be falla
cious and impossible, some other hypoth
esis might be suggested besides substantial 
emanations. It seemed to be conceded 
on all hands that if wave-motion fell to 
the ground, the fact became established 
that light as substance of some kind must 
be taken for granted.
ore taken up by the ether and transmitted through 
it in  waves** &c.

44 In fact, the mechanical properties of the ether 
are rather those of a solid than of an air**—44 The 
luminiferous ether has definite mechanical proper
ties. It is almost infinitely more attenuated than 
any known gasf but its properties are those of a 
solid rather than those of a gas. It resembles jelly  
gather than <w>.”**-Tyndall on* 44 Light, ” pp. 57,60.

So, also, stands the question as regards 
sound. If atmospheric wave-motion is 
ruled out by fair logic and incontrovertible 
facts, there is no middle ground which 
can be assumed between it and substan
tial emissions. Professor Helmholtz lays 
down the principle in logic and science 
that a proposition is fairly sustained by 
the exclusion of all other supposable as
sumptions. I shall therefore avail myself 
of this logic (since something must cause 
the sensation we term sound), and insist 
that if I shall clearly succeed in demon
strating the fallacy of wave-motion as the 
cause of sonorous sensations, then the cor
puscular theory becomes necessarily estab
lished till such time as physicists shall dis
cover and elucidate some more plausible 
middle ground as a solution of sound phe
nomena. I doubt not the scientific reader 
will readily admit the fairness and logical 
necessity of the position here assumed.

What, then, is the real difference be
tween the two hypotheses, one or the other 
of which must be accepted?

Sound is undoubtedly generated by the 
vibratory motion of whatever instrument 
produces it, just as light is admitted to 
have its origin in the tremulous motion of 
the incandescent molecules of luminous 
bodies. Sound thus produced is claimed 
in this hypothesis to be a finely attenuated 
substance, which is radiated from the 
sound-producing body by an unknown law 
of diffusion, just as the radiant atoms of 
light, heat, magnetism, electricity, and even 
odor, are sent off from their respective 
sources.

Science, as yet, has given us no light on 
the subject of radiation or conduction. It 
even can not explain osmotic action, 05 
why liquids of different densities tend to 
mix or project their particles through each 
other, in opposition to the law of gravity; 
or why grains of odor tend to shoot through
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still atmosphere at considerable velocity, 
much less by what law magnetic atoms dart 
c ff from the poles of a magnet in ceaseless 
streams, or what motile force sends elec
tric fluid through a wire at almost incon
ceivable velocity. It is enough for us, in 
the present investigation, to know that 
such laws of radiation and conduction do 
exist, and that each of these incorporeal 
substances named, if they be substances, 
such as Light, Heat, Magnetism, Electri
city, Gravitation, Odor, and Sound, has 
its own peculiar law of radiation and con
duction, suited by the Allwise Lawgiver 
to the use which each of these imponder
able substances is intended to serve.

As sound is generated by the vibratory 
action of the instrument which produces 
it, and consists (as I assume) of atomic 
emissions, it is in strict accordance with 
philosophy and reason that these corpus
cular emissions should be radiated in 
sonorous pulses or discharges, instead of 
continuous streams, each discharge syn
chronizing with the vibratory movement 
of the string or other instrument which 
generates it, exactly as I have assumed 
light to be emitted from stellar bodies.

The distance between these discharges 
as they pass off, or the interval occurring 
l>etween their transmissions, determines 
the flitch of the sound. If the vibratory 
oscillations of the instrument be slow, 
thereby causing a low pitch, then the syn
chronous discharges of the sonorous sub
stance will strike the tympanic membrane 
of the distant listener exactly the same 
intervals apart, and consequently will pro
duce the same pitch of tone there. But if 
the sound-producing instrument vibrates 
rapidly, the sonorous discharges must 
necessarily pass off with a corresponding 
rapidity, and reach the ear with a corre
spondingly higher pitch of tone. Such 
discharges radiate through the atmosphere

at ordinary temperature—say sixty degrees 
Fahrenheit— at 1120 feet a second, as 
proved by careful observation.

If sound consists of substantial atoms, 
as I propose to show must be the case be
fore I conclude this treatise, then it must 
travel through whatever body conducts it 
—let that be air, water, wood, or iron,— 
in the manner here described, namely, as 
sonorous pulses or discharges, such dis
charges and vibrations keeping up their 
perfect synchronism or periodicity.

The current theory of sound, in speak
ing of these sonorous discharges, calls 
them “air-waves,” and the intervals occur
ring between them “wave-lengths,” which 
determine, in the same manner as I have 
described, the pitch of tone. If the vibra
tory motions. of the instrument be slow, 
the air-waves supposed to be “ moulded” 
and sent off by such vibrations are said 
to be long, or to be of a considerable dis
tance from crest to crest or from sinus 
to sinus, or, to use the technical phrase, 
“ from condensation to condensation, and 
from rarefaction to ra re fa c tio n as ex
pressed by all writers on the subject. If 
the vibrations of the string or other sound- 
producing body be rapid, the waves will be 
short and the pitch of the sound corre
spondingly high. The undulatory theory 
teaches that these air-waves are moulded 
by the string or tuning-fork into “conden
sations and rarefactions,” and sent off in 
this form to the ear, however distant so 
the tone is audible, producing the sensa
tion of sound by the successive dashing of 
these air-waves against the tympanic mem
brane, thus causing the drum-skin of the 
ear to oscillate synchronously to such 
waves. Hence, that these air-waves, 
moulded and sent off by the vibrating 
string or fork, must travel undistorted the 
entire distance the sound is heard\ it matters 
not what counteracting currents, waves.
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sounds, or atmospheric disturbances may 
cross their path /

Perhaps there is no better place than 
right here to make a few brief citations 
from the highest living authorities on this 
subject, in order that the real position of 
scientists on the current wave-theory may 
not be misunderstood. These citations 
are selected because they concisely em
body the popular notions regarding sound
waves, with an authority which is looked 
up to as standard in all our institutions of 
learning. I request the reader to carefully 
read them; and, if not familiar with this 
branch of scientific investigation, to study 
them, as a proper comprehension of their 
teaching will save time in prosecuting 
the argument, and prevent the necessity 
for frequently recurring to this list of pas
sages. All my quotations from Professor 
Tyndall’s Lectures on Sound\ in the course 
of this argument, will be made from the 
second edition, except in a few instances 
from the third edition, which will be indi
cated. This occurs for the reason that 
most of the arguments were prepared be
fore the third edition of Lectures on Souna 
was published. Professor Tyndall remarks 
as follows:—

1. —“ With regard to the point now under con
sideration, you will, I trust, endeavor to form a 
definite image of a wave o f sound. You ought to 
see mentally the air-particles when urged outwards 
by the explosion of our balloon crowding closely 
together; but immediately behind this condensation 
you ought to see the particles separated more widely 
apart. You ought, in short, to be able to seize the 
conception that a sonorous wave consists of two 
portions, in the one of which the a ir is more dense 
and in the other of which it is less dense than usual. 
A condensation and a rarefaction, then, arc the two 
constituents of a wave o f sound."

2. —“ Fix your attention upon a particle o f a ir 
as the sound-wave passes over it; it is urged from 
its position o f rest towards a neighbor particle, first 
with an accelerated motion and then with a retarded 
One. The force which first urges it is opposed by 
the elastic force of the air, which finally stops the

particle, and causes it to recoil. . . . The dis
tance through which the air-particle moves to  and  
fro , when the sound-wave passes it, is called the 
amplitude o f the vibration. The intensity [loudness] 
of the sound is also proportional to the square o f 
the amplitude."

3*—** The motion of the sonorous wave must not 
be confounded with the motion of the particle* 
which at any moment form  the wave. During the 
passage of the wave every particle concerned in its  
transmission makes only a sm all excursion to cued 
fro . The length o f this excursion is called the 
amplitude o f the vibration*

4. —“ A sonorous wave consists of two parts, in
one of which the air is condensed, and in the other 
of which rarefied. . . .  In the condensed portion 
of a sonorous wave the air is above, in the rarefied 
portion it is below the average temperature. . . .
This change o f temperature produced by the passage 
o f the sonorous wave itse lf virtually augments tke  
elasticity o f the air, and makes the velocity o f sound  
about one sixth greater than it  would be i f  there 
were no change o f temperature. . . . When I speak 
of a sonorous wave I mean a condensation and its 
associated rarefaction. . . . When a body capable 
of emitting a musical sound—a tuning-fork, for 
example—vibrates, it moulds the surrounding a ir  
into sonorous waves, each of which consists of a  
condensation and a rarefaction."

5. —“ We have already learned that what is loud
ness in our sensations is outside o f us nothing more 
than width o f swing or amplitude of the vibrating 
air-particles."

6. —“ Having determined the rapidity of vibra^ 
tion, the length of the corresponding sonorous waz’e 
is found with the utmost facility. Imagine this 
tuning-fork vibrating in free air [384 vibrations to  
the second]. At the end of a second from the time 
it commenced its vibrations, the foremost wave 
would have reached a distance o f 1090 fee t in air at 
the freezing temperature. In the air of this room, 
which has a temperature of about 150 Cen., it 
would reach a distance of 1120 feet in a second. 
In  this distance, therefore, are embraced 384 sono
rous waves. Dividing, therefore, H2oby3S4, v»*c 
fin d  the length o f each wave to be nearly 3 fee t."

7. —“ How are we to picture to ourselves the 
condition o f the a ir through which this m usical 
sound is passing? Imagine one of the prongs o f  
the vibrating fork swiftly advancing; it compresses 
the a ir immediately in front of it, and when it re
treats it leaves a partial vacuum behind, the pro
cess being repeated by every subsequent advance 
and retreat. The whole function of the tuning-fork
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is to carve the a ir into these condensations and rare- 
factions, and they, as they are formed, propagate 
themselves in succession through the air. A con
densation with its associated rarefaction constitutes, 
as already stated, a sonorous wave. In water the 
length o f a wave is measured from crest to crest;  
while in the case of sound the wave-length is given 
by the distance between two successive condensations. 
In fact, the condensation of a sound-wave corre
sponds to the crest, while the rarefaction of the 
sound-wave corresponds to the sinus o f the water- 
wave."

8. — “ Figure clearly to your minds a harp-string 
vibrating to and fro, it advances, and causes the 
particles o f a ir in front of it to crowd together, thus 
producing a condensation o f the air. It retreats, 
and the air-particles behind it separate more widely, 
thus producing a rarefaction o f the air. The string 
again advances, and produces a condensation as 
before; it again retreats, and produces a rarefaction. 
In this way the air through which the sound of the 
string is propagated is moulded into a regular se
quence of condensations and rarefactions, which 
travel with a velocity of about u oo  feet a second. 
The length o f the wave is measured from the centre 
of one condensation to the centre of the next one.”

9. — “ We must devote a moment’s attention in 
passing to the word Amplitude,* here employed. 
The pitch of a note depends solely on the npmber 
of aerial waves which strike the ear in a second. 
The loudness or intensity of a note depends on the 
distance within which the separate atoms o f the air 
vibrate. This distance is called the amplitude of 
the vibration.”— T y n d a l l , Lectures on Sound, 
pp. 5,11,44,46,48,62,69, 83.— Heat as a Mode o f 
M otion, pp. 225, 372.

I also quote from Professor Helmholtz :
10. —“ Suppose a stone to be thrown into a piece 

of calm water. Round the spot struck there forms 
a little ring of wave, which, advancing equally in 
all directions, expands to a constantly increasing 
circle. Corresponding to this ring  o f waves sound 
also proceeds in  the a ir from the excited point, and 
advances in all directions as far as the limits of the 
mass of air extend. The process in  the a ir is essen
tially identical with that on the surface o f the 
water."— HELMHOLTZ, Sensations o f Tone, p. 14.

I have numbered the foregoing citations 
in view of possible reference to them as 
the argument advances.

With these passages before the reader 
there need be no difficulty in grasping the

essential features of the wave-theory of 
sound, which, in fact, up to the present 
moment, is the only hypothesis ever ad
vanced, so far as I have been able to learn, 
by which to explain these well-known phe
nomena. Other passages will be quoted, 
from time to time, as special questions 
come up for discussion.

Believing, as I do, that the new hypoth
esis of sonorous discharges of some sort 
of attenuated substance will fully and sat
isfactorily explain all phenomena observed 
in sound, even better than they can be ex
plained by physical and mechanical air
waves, I will at once make a practical ap
plication of the corpuscular theory to a 
few problems which have been always 
looked upon as conclusive proof of the 
air-wave hypothesis.

The first and one of the most prominent 
examples of this kind is that of sympathetic 
vibration, or the surprising fact that if two 
strings or forks are tuned to perfect unison 
or in such a way that they will make ex
actly the same number of normal oscilla
tions in a second, and if one of them is 
thrown into vibration, its unison neighbor 
if placed near enough to it will also start 
into vibratory motion, and sound audibly 
without any connection whatever with the 
actuating string or fork except the inter
vening air.

The reason assigned for this by the ad
vocates of the current theory, is, that the 
air-waves moulded and sent off from the 
excited string or fork, striking against its 
unison neighbor in synchronism with its 
own normal tendency to swing, start it 
gradually into oscillation, very feebly at 
first, but each succeeding air-wave dash
ing against it in perfect periodicity to its 
own vibrations, gives it a new impetus at 
every blow, till finally this sympathetic 
motion is brought to its maximum. This 
phenomenon, first observed by Pythagoras
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sounds, or atmospheric disturbances may 
cross their path!

Perhaps there is no better place than 
right here to make a few brief citations 
from the highest living authorities on this 
subject, in order that the real position of 
scientists on the current wave-theory may 
not be misunderstood. These citations 
are selected because they concisely em
body the popular notions regarding sound
waves, with an authority which is looked 
up to as standard in all our institutions of 
learning. I request the reader to carefully 
read them; and, if not familiar with this 
branch of scientific investigation, to study 
them, as a proper comprehension of their 
teaching will save time in prosecuting 
the argument, and prevent the necessity 
for frequently recurring to this list of pas
sages. All my quotations from Professor 
Tyndall’s Lectures on Sound' in the course 
of this argument, will be made from the 
second edition, except in a few instances 
from the third edition, which will be indi
cated. This occurs for the reason that 
most of the arguments were prepared be
fore the third edition of Lectures on Souna 
was published. Professor Tyndall remarks 
as follows:—

1. —“ With regard to the point now under con
sideration, you will, I trust, endeavor to form a 
definite image of a wave o f sound. You ought to 
see mentally the air-particles when urged outwards 
by the explosion of our balloon crowding closely 
together; but immediately behind this condensation 
you ought to see the particles separated more widely 
apart. You ought, in short, to be able to seize the 
conception that a sonorous wave consists of two 
portions, in the one of which the a ir is more dense 
and in the other of which it is less dense than usual 
A condensation and a rarefaction, then, arc the two 
constituents of a wave o f sound."

2. —“ Fix your attention upon * particle o f a ir 
as the sound-wave passes over it; it is urged from 
its position o f rest towards a neighbor particle, first 
with an decelerated motion and then with a retarded 
One. The force which first urges it is opposed by 
the elastic force of the air, which finally stops the

particle, and causes it to recoil. . . . The dis
tance through which the air-particle moves to and  
fro , when the sound-wave passes itt is called the 
amplitude o f the vibration. The intensity [loudness] 
of the sound is also proportional to the square o j 
the amplitude."

3*—41 The motion of the sonorous wave must not 
be confounded with the motion of the particles 
which at any moment form  the wave. During the 
passage of the wave every particle concerned in its 
transmission makes only a sm all excursion to assd 
fro . The length o f this excursion is called the 
amplitude o f the vibration.'

4. —“ A sonorous wave consists of two parts, in
one of which the air is condensed, and in the other 
of which rarefied. . . .  In the condensed portion 
of a sonorous wave the air is above, in the rarefied 
portion it is below the average temperature. . . .
This change o f temperature produced by the passage 
o f the sonorous wave itse lf virtually augments the 
elasticity o f the air, and makes the velocity o f sound  
about one sixth greater than it  would be i f  there 
were no change o f temperature. . . . When I speak 
of a sonorous wave I mean a condensation and its 
associated rarefaction. . . . When a body capable 
of emitting a musical sound—a tuning-fork, for 
example—vibrates, it moulds the surrounding a ir  
into sonorous waves^ each of which consists of a 
condensation and a rarefaction."

5. —“ We have already learned that what is loud
ness in our sensations is outside o f us nothing more 
than width o f swing or amplitude of the vibrating 
air-particles."

6. —“ Having determined the rapidity of vibra
tion, the length of the corresponding sonorous wave 
is found with the utmost facility. Imagine this 
tuning-fork vibrating in free air [384 vibrations to 
the second]. At the end of a second from the time 
it commenced its vibrations, the foremost wave 
would have reached a distance o f 1090 fee t in air at 
the freezing temperature. In the air of this room, 
which has a temperature of about 150 Cen., it 
would reach a distance of 1120 feet in a second. 
In  this distance, therefore, are embraced 384 sono
rous waves. Dividing, therefore, 1120 by 384, \vc 
fin d  the length o f each wave to be nearly 3 fee t."

7. —“ How are we to picture to ourselves the 
condition o f the a ir through which this m usical 
sound is passing? Imagine one of the prongs of 
the vibrating fork swiftly advancing; it compresses 
the a ir immediately in front of it, and when it re
treats it leaves a partial vacuum behind, the pro
cess being repeated by every subsequent advance 
and retreat. The whole function of the tuning-fork
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is to carve the d ir into these condensations and rare
faction  sy and they, as they are formed, propagate 
themselves in succession through the air. A con
densation with its associated rarefaction constitutes, 
as already stated, a sonorous wave. In water the 
length o f a wave is measured from crest to crest;  
while in the case of sound the wave-length is given 
by the distance between two successive condensations. 
In fact, the condensation of a sound-wave corre
sponds to the crest, while the rarefaction of the 
sound-wave corresponds to the sinus o f the water- 
wave. ”

8. —“ Figure clearly to your minds a harp-string 
vibrating to and fro, it advances, and causes the 
particles o f  a ir in front of it to crowd together, thus 
producing a condetisaiion o f the air. It retreats, 
and the air-particles behind it separate more widely, 
thus producing a rarefaction o f the air. The string 
again advances, and produces a condensation as 
before; it again retreats, and produces a rarefaction. 
In this way the air through which the sound of the 
string is propagated is moulded into a regular se
quence of condensations and rarefactions, which 
travel with a velocity of about noo  feet a second. 
The length o f the wave is measured from the centre 
of one condensation to the centre of the next one.’*

9. —“ We must devote a moment’s attention in 
passing to the word Amplitude,’ here employed. 
The pitch of a note depends solely on the npmber 
of aerial waves which strike the ear in a second. 
The loudness or intensity of a note depends on the 
distance within which the separate atoms o f the air 
vibrate. This distance is called the amplitude of 
the vibration.”— T y n d a l l , Lectures on Sound, 
pp. 5,11,44,46,48,62,69, 83.— Heat as a Afode o f 
Motion, pp. 225, 372.

I also quote from Professor Helmholtz:
10. —“ Suppose a stone to be thrown into a piece 

of calm water. Round the spot struck there forms 
a little ring of wave, which, advancing equally in 
all directions, expands to a constantly increasing 
circle. Corresponding to this ring  o f waves sound 
also proceeds in  the air from the excited point, and 
advances in all directions as far as the limits of the 
mass of air extend. The process in  the a ir is essen
tially identical w ith that on the surface o f the 
water."— H e l m h o l t z , Sensations o f Tone, p. 14.

I hive numbered the foregoing citations 
in view of possible reference to them as 
the argument advances.

With these passages before the reader 
there need be no difficulty in grasping the

essential features of the wave-theory of 
sound, which, in fact, up to the present 
moment, is the only hypothesis ever ad
vanced, so far as I have been able to learn, 
by which to explain these well-known phe
nomena. Other passages will be quoted, 
from time to time, as special questions 
come up for discussion.

Believing, as I do, that the new hypoth
esis of sonorous discharges of some sort 
of attenuated substance will fully and sat
isfactorily explain all phenomena observed 
in sound, even better than they can be ex
plained by physical and mechanical air
waves, I will at once make a practical ap
plication of the corpuscular theory to a 
few problems which have been always 
looked upon as conclusive proof of the 
air-wave hypothesis.

The first and one of the most prominent 
examples of this kind is that of sympathetic 
vibration, or the surprising fact that if two 
strings or forks are tuned to perfect unison 
or in such a way that they will make ex
actly the same number of normal oscilla
tions in a second, and if one of them is 
thrown into vibration, its unison neighbor 
if placed near enough to it will also start 
into vibratory motion, and sound audibly 
without any connection whatever with the 
actuating string or fork except the inter
vening air.

The reason assigned for this by the ad
vocates of the current theory, is, that the 
air-waves moulded and sent off from the 
excited string or fork, striking against its 
unison neighbor in synchronism with its 
own normal tendency to swing, start it 
gradually into oscillation, very feebly at 
first, but each succeeding air-wave dash
ing against it in perfect periodicity to its 
own vibrations, gives it a new impetus at 
every blow, till finally this sympathetic 
motion is brought to its maximum. This 
phenomenon, first observed by Pythagoras
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over twenty-five hundred years ago, was, 
perhaps,the origin of the atmospheric wave- 
theory, since which time it has reigned su
preme, never having been called in ques
tion by any succeeding investigator of 
sound. It is, therefore, a venerable and 
highly respectable theory with which I 
have undertaken to deal in this discussion.

Though I shall undertake to show that 
the above explanation can not be the true 
solution of this sympathetic problem, and 
that it must be, therefore, a clear mistake 
based on superficial observation, yet, before 
doing so I will gradually prepare the reader 
for the new solution of this singular physi
cal effect, that the two explanations may 
be placed in juxtaposition before him.

I assume that there is a veritable sym
pathetic attraction potentially existing in 
every sound-producing body for every 
other sound-producing body which has or 
may have a unison or synchronous vibra
tion. The unison condition alone develops 
this sympathetic attraction into practical 
operation. As the analogue of this there 
exists potentially in every piece of iron 
magnetic attraction for every other iron 
body. When a piece of iron is converted 
or tuned into steel, and assumes the char
acter of a magnet through the influence 
of electric currents, it may be said to be 
in unison with the molecular character of 
other iron bodies, causing an affinity to 
co-exist between them. Why it attracts 
another mass of iron, overcoming its in
ertia and causing it to change positions 
when made to approach it, science does 
not tell us, yet it is absolutely certain that 
some kind of substantial currents pass off 
from the magnet to seize hold of the iron 
armature or the corporeal result of lifting 
it could not occur, according to all known 
physical laws, since it would be an actual 
physical result caused by nothing. We 
simply know, also, that these substantial

currents sent out from the magnet do not 
move or lift the iron by means of air-waves 
or the undulatory motions of any inter
vening substance whatever, as they will 
pass through platinum, gold, or sheets of 
water, without the slightest disturbance of 
their particles, and still move the iron be
yond them by some intangible cords con
necting them. We know, further, that this 
magnetic substance, whatever it is, passing 
from the poles of the solid steel magnet 
will not act in the slightest degree on an) 
other body except iron, which alone re 
sponds to it sympathetically, just as * 
sounding string has no sympathetic attrac - 
tion for any other body, and will stir no 
other object, however delicately balanced, 
unless it be a sound-producing body tuned 
synchronously to its own vibratory swing. 
There is nothing more mysterious, there
fore, or difficult to accept, in a string send - 
ing off sonorous pulses of some kind of 
substantial atoms (which may sympathetic 
cally impinge upon the same potential 
substance in its unison neighbor, causing 
it to move by synchronously acting upon 
it and gradually adding to its momentum, 
the same as air-waves are supposed to 
effect it) than there is in believing in the 
almost analogous attraction of the magnet, 
with which every scientific student is fa
miliar. Scientists do not pretend to ex
plain why magnetic currents will move a  
piece of iron and nothing else; neither do 
I claim to know why the substantial pulses 
from a string will pass off and sympatheti
cally influence a musical body which is in 
a certain condition and will move nothing 
else. We simply know that both phenom
ena exist in Nature. One of them—the 
magnet—no physicist pretends to explain; 
while the other, from the most superficial 
misconception, as I will now show, we are 
told is easily explicable by the synchro
nous dashing of literal air-waves against
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it, as you might also start it by successive 
1 blows from a stick dealt with suitable pe

riodicity.
As a proof that the sympathetic vibra- 

jtion of a unison body is not caused by the 
periodic impulses imparted to it through 
air-waves sent off from the actuating string 
or fork, I refer the reader to the unan
swerable fact that a body may vibrate or 
oscillate ever so nearly to another body 
tuned in perfect synchronism with its own 
swing, and ever so rapidly, but so long as 
no audible tone is produped by these vi
brations no motion whatever will be com
municated to the unison neighbor, though 
it necessarily and continuously receives 
the synchronous air-waves driven against 
it by the actuating body. I have carefully 
tested this in the following manner: I ar
ranged two pendulum balls, with very short 
rods of equal length, to cause rapid swings 
as closely together as possible without 
touching, being careful that their supports 
had no immediate connection (except the 
air) by which any impulse might be com
municated from the moving ball to the one 
at rest. Though their swings were in per
fect synchronism, moving with twice the ag
gregate velocity o f a tuning fo rk 's prongs, 
and although they were so near together 
that the air-disturbances caused by the 
moving pendulum must necessarily strike 
the other periodically, or as nearly so as it 
is possible for air-waves to travel, yet no 
motion whatever was communicated to 
the one at rest, for the best of all possible 
reasons—there was no tone produced.

This is also illustrated in the case of a 
sonometer-string, if taken from its sound
ing-board and stretched over isolated 
pieces of rigid iron; though it will vibrate 
when plucked just the same, and “carve” 
or “ mould” the air into waves, as Professor 
Tyndall expresses it, just to the same ex
tent exactly as when in connection with

its sounding-tray,yet its sound can scarcely 
be heard by a person standing near it, for 
the want of a resonant body to augment 
its tone by diffusion, as will be explained 
after a little. A string in this condition 
will not start a unison body into sympa
thetic vibration even if but a few inches 
distant, and then only in ex&ct proportion 
to the intensity of its sound, and not at all 
in proportion to the amplitude of the air
waves “moulded,” “carved,” and sent off 
by its oscillations, which are exactly the 
same whether such string is connected 
with the sounding-board or not. If the 
air-waves are really moulded and sent off 
by the harp-string, with “condensations 
and rarefactions” traveling 1120 feet a 
second, as so explicitly taught by Profes
sor Tyndall (see extracts 7 and 8, pp. 78, 
79), and if these air-waves are really the 
cause of sympathetic vibration in a distant 
unison string or fork, then pray tell us why 
the sonometer-string can cause no response 
to its unison neighbor a foot from it,though 
it “carves,” “moulds,” and sends off the 
same air-waves it does when placed on its 
sounding-board? The air-wave hypothesis 
must therefore completely break down as 
the solution of sympathetic vibration.

Professor Robert Spice, of 230 Bridge 
Street, Brooklyn, N. Y., the foremost ac- 
coustician and one of the most careful and 
painstaking investigators of sound in this 
country, informs me that he has made tun
ing-forks which, when mounted on accurate 
resonant cases, have responded* to each 
other sympathetically at a distance of 180 
feet apart. Such forks, disconnected from 
their resonant cases and consequently de
prived almost entirely of sound,would not 
cause the slightest sympathetic effect upon 
each other if held but an inch apart, sim
ply for the want of effective tone, notwith
standing the air-waves “carved” apd 
“moulded” by the prongs of the fork are
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exactly the same in the one case as in the 
other. Something else, then, evidently, 
besides air-waves sent off from an oscil
lating instrument is required to account 
for sympathetic vibration.

But the advocate of wave-motion is here 
ready with an objection. He urges that 
in placing the fork or string into contact 
with the sounding-board the vibrations of 
the instrument are vastly multiplied by 
the greater surface of the board, producing 
thereby a greater effect upon the air, or, 
in other words, sending off more powerful 
air-waves than can be sent by the fork or 
string alone, and that these supplementary 
asir-waves, caused by the vibratory motion 
of the sounding-board, are the real cause 
of the sympathetic response of a unison 
instrument at such a great distance.

This view of the case at first sight would 
seem to have some weight; but when care
fully looked into it will be found to be 
based on a misunderstanding of the laws 
governing resonance. It will therefore be 
necessary to devote a few pages to this 
somewhat complex question, and thus try 
to explain the true function of sounding- 
boards, resonant cases, &c., in connection 
with musical instruments, at the same time 
correcting a number of superficial but pal
pable errors of physicists.

As an evidence that the advocates of 
the wave-theory of sound have no clear con
ception of the phenomenon of resonance, 
—attributing it, as they do, to a simple in
crease in atmospheric disturbance, or to 
an augmentation of air-waves,—we have 
only to note their flat and unavoidable 
contradictions when treating on different 
phases of their theory. The reader will 
be made fully aware, before this treatise 
is concluded, that the profoundest and 
most careful investigators of sound-phe
nomena are unavoidably forced to contra
dict themselves and the elementary prin

ciples of the wave-theory in numerous 
ways, simply because the theory itself is 
intrinsically erroneous, and based on a 
pure misconception of natural laws; hence, 
in dealing with different aspects of the 
subject, its ablest advocates are neces
sarily and naturally led into the most pre
posterous absurdities and laughable in
congruities.

In explaining “ sonorous waves ” to his 
audience, and in what manner they are 
sent off from a vibrating string through the 
sounding-board of a sonometer, Professor 
Tyndall remarks:—

“ The sonorous waves which at present strilke 
your ears do not proceed immediately from  the 
string . The amount o f motion which so th in  a 
body imparts to the a ir is too sm all to be sensible a t 
any distance. But the string is drawn tightly over 
the two bridges, and when it vibrates its tremors 
are communicated through these bridges to the en
tire mass of the box.”— Lectures on Sound, p. 87.

He next experiments with a similar 
string without any kind of a sounding- 
board, it being merely stretched over rigid 
pieces of iron, and remarks:—

“ I now pluck the string. It vibrates vigorously, 
but even those on the nearest benches do not hear assy 
sound. The agitation which it imparts to the a ir  
is too inconsiderable to affect the auditory nerve as 
any distance, . . .  It is not the chords o f  a harfo 
or a lute, or a piano, or a violin, that throw the a ir  
into sonorous vibrations. It is the large surface 
with which the strings are associated,**— Lectures 
on Sound, p. 88.

Professor Helmholtz, admitted to be 
the leading physicist on sound in Europe, 
teaches precisely the same doctrine in re
gard to the resonance of a sounding-board, I 
and it was no doubt from his work on the 
Sensations o f Tone that Professor Tyndall 
caught the above inspiration. This great 
German authority says, in speaking of the 
resonant effects of sounding-boards:—

“ As we have had already occasion to remark, 
vibrating strings do not directly communicate any 
sensible portion o f their motion to the air,**—Sensa* 
tions o f Tone, p. 137.



Chap. V. The N atu re  o f  Sound. 83

Here, then, while declaring that it is 
Dot the air-waves from the string which 
we hear, since a string is “so thin a body** 
that its waves are not “sensible at any dis
tance,” Professor Tyndall forgets his ex
plicit argument quoted on page 79, extract 
No. 8, in which he says:—

•'Figure clearly to your minds a harp-string 
(which he says here can not “ throw the air into 
sonorous vibrations*7] vigorously vibrating to and 
fro; it advances, and causes the particles of air 
in front of it to crowd together, thus producing a 
condensation o f the air. It retreats, and the air- 
particles behind it separate more widely, thus pro
ducing a rarefaction of the air. . . .  In  this way 
[Mark it, “ in this w a y"  by the simple motion of 
the harp-string, without a word about its sounding- 
board advancing and retreating!] the a ir through 
which the sound o f the string  is propagated is 
moulded into a regular sequence o f condensations 
and rarefactions which travel with a velocity of 
about 1100 feet a second.”

Thus, in one breath he teaches that the 
air-waves are due entirely to the motions 
of the strings which moulds and sends them 
off at a velocity of 1100 feet a second; 
then, in the next, it is just as explicitly 
taught that “so thin a body” as a string 
can not produce sound-waves which would 
be “ sensible at any distance”; and finally, 
to make the contradiction as flat as pos
sible, he adds: “/ /  is not the chords o f the 
harp . . . that throw the air into sonorous 
vibrations. It is the large surface with 
which the strings are associated”!

A theory based on a correct under
standing of the physical laws surely would 
not thus so palpably contradict itself. No 
better proof need be required by the un
scientific reader that a theory is radically 
defective, if not intrinsically false, than to 
see such incongruous statements as to its 
fundamental principles when being pre
sented by its ablest advocates. If its va
rious phases will not hold together and 
harmonize, the theory must be false.

But is this transferrence of the vibratory

motion of the string to the sounding-board, 
thus causing it to act on the atmosphere 
and send off augmented air-waves, the 
true solution of this problem of resonance ? 
By a little reflection it will be seen that 
the sounding-board can not, by any possi
bility, aid the string by augmenting its 
sound, if such augmentation depends on 
air-waves generated by the motions of the 
board, and for reasons which I will now 
try to show are clearly unanswerable.

In the first place, the pitch of a tone, as 
every one admits, depends on the number 
of vibrations per second of the sounding 
body. In the second place, the tone of a 
string never changes its pitch in being 
transferred to and augmented by the 
sounding-board; and though the board 
necessarily receives a tremor from the vi
brating string bearing against it, such 
tremor is mostly molecular and not the 
bodily movement of the board, as would 
be necessary in order to send off air-waves 
and thus cause resonance according to the 
wave-theory. As the generation of sound, 
in a vibrating string, can only be molecu
lar, its augmentation by the board must 
be accounted for in the same way—by 
molecular tremor—not vibration.

As the sounding-board of an instrument 
often produces a hundred-fold augmenta
tion of tone compared to that of the naked 
string, it is perfectly evident that this vast 
increase of sound can not be the result of 
corresponding increase of vibratory mo
tion and of air-waves sent off, as the wave- 
theory unavoidably teaches, since this 
would necessarily make the sounding- 
board the controlling mechanism in the 
production of tone; and consequently, in* 
stead of playing a secondary part to the 
string, which has but a hundredth part the 
vibratory effect on the air, the board should 
at once take possession of the sound, and 
change its pitch to its own vibratory rate!
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Is it reasonable to suppose, if resonance, 
producing a hundred-fold augmentation 
of tone, is caused by the vibration of the 
sounding-board and by the air-waves sent 
off from it, that its normal vibratory oscil
lation would be under the control of the 
string’s trifling vibration, which, unassisted, 
can not make a hundredth part of the 
sound? Is it not clear that the superior 
mass, surface, and power of the board 
would assert their right to be heard, and 
instantly change the pitch of the tone 
from the string’s normal rate to that of 
the vibrating body whose waves actually 
produce a hundred-fold more tone? If the 
wave-theory be correct, that resonance is 
really caused by the vibratory motion of 
the board, then evidently each string as 
soon as sounded should lose its own iden
tity and be forced to conform to the nor
mal pitch of the sounding-board. This 
wave-theory of resonance involves the 
startling inconsistency of a vibrating body, 
having a hundred-fold more power over 
the air, being coerced out of its own nor
mal oscillation into an abnormal and ob
noxious swing which causes a hundred-fold 
the amount of tone, while the string itself, 
not a thousandth part as large in area, re
tains its perfect pitch, mastering and anni
hilating that of its powerful coadjutor! 
As an effect so vast could not, by any pos
sibility, be produced by such an inade
quate cause, it follows that the resonance 
produced by a sounding-board must re
ceive some other explanation than that 
given by the wave-theory.

The well-known comical illustration of 
the wagging of a dog’s tail, though some
what ludicrous, is so completely applicable 
to this case, and every way so mechanical 
and appropriate, that I am obliged to refer 
to it. The inquiry why a dog wags his 
tail was philosophically answered, because 
the tail was the smallest, or otherwise the

tail would wag the dog! The theory of 
resonance, as taught by Professor Tyndall, 
inverts this sensible answer, and makes 
the diminutive “ tail” of a string wag the 
enormous “dog” of a sounding-board, a t 
the same time giving it a hundred-fold 
more wagging motion than it has to com
municate! Surely an'explanation so pal
pably absurd can not be the correct one.

That the tremor of the sounding-board, 
or the movement it may impart to the air, 
is only incidental, or a fortuitous effect of 
the actual cause of the sound itself in the 
motion of the string, just as the recoil of 
a cannon or the disturbance of the sur
rounding atmosphere thus produced at its 
discharge, is but incidental to the projec
tile’s movement, and no part, necessarily, 
of such propulsion, will be made clear in 
a moment to ,the most unscientific reader.

The sounding-board of the piano, for 
example, has eighty-five separate sets of 
strings bearing against its surface, each of 
which has a different rate of vibration of 
its own, and consequently a separate pitch 
of tone. Now, while the sounding-board 
does really augment by resonance the 
sound of each of these eighty-five sets of 
strings, it has, as just intimated, but one 
normal rate of vibration of its own, and 
if bowed across its edge will produce but 
one pitch of tone—a heavy, low, and dull 
sound. Yet, if the eighty-five sets of strings, 
with eighty-five distinct rates of vibration 
and pitches of tone, were all to be sounded 
at one time, the board would nevertheless 
resound to every string at the same instant, 
while not the slightest change would occur 
in the pitch of tone or rate of vibration in 
either of the sets of strings! The wave- 
theory, in attempting a solution of reso
nance, in the case of a pianoforte, is thus 
forced to assume that a single board, with 
but one normal rate of vibration, is capable 
of sending off from its surface no less than
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eighty-five separate systems of air-waves 
(as the real and only cause of the tones 
we hear, according to Professor Tyndall), 
each system having a different rate of vi
bratory motion, and oscillating with a 
different amplitude of swing at the same 
instant of time, and all save one forced or 
coerced away from the normal oscillation 
of the board, since the distinct note of any 
one set of strings can be sorted out from 
the entire mass of tone, even when all the 
strings are sounded together, if the ear is 
aided by a suitable resonator tuned accu
rately to that particular note!

The mere presentation of such a physi
cal and mechanical impossibility (since 
aerial waves are nothing but the result of 
physical and mechanical forces and opera
tions) ought to be sufficient to cause any 
properly trained, analytical mind, to at 
once reject a theory the truth of which 
has to depend on such a result.

No well-informed advocate of the cur
rent hypothesis of sound will pretend to 
call in question the truth of the position 
here stated, namely, that if the wave-theory 
be true, it must be possible for the surface 
of a single sounding-board to be thrown 
at one time into eighty-five distinct sys
tems of undulations, all different in ampli
tude and rates of oscillatory motion, each 
rate of vibration sending off a system of 
air-waves corresponding in width of swing 
and periodic time to that particular undu
lation of the board, each causing a counter 
condensation and conflicting direction to 
the same air-particles, the whole eighty-five 
systems of waves occupying the same air 
of the same room at the same time, and 
each wave passing through it undistorted 
and independently of the other eighty-four 
systems, the same as if they were not at 
that very instant permeating the atmos
phere !

Now. if I am able to show from the

highest living authority on sound, as well 
as on all questions involving the operations 
of the physical laws, that these eighty-five 
different systems of vibratory motions and 
resultant air-waves, with their conflicting 
amplitudes, periodic rates, condensations 
and rarefactions of the air, or even two 
such systems, are wholly impossible and 
out of the question in the same atmosphere 
at the same time, must not the theory 
based on such a mechanical result be 
utterly shattered? I have at hand, fortu
nately, just such a conclusive and sweep
ing overthrow of the very foundation of 
the wave-theory from the pen of no less 
an authority than Professor Helmholtz 
himself, which the reader, if he be a be
liever in the wave-theory of sound, is re
quested particularly to note

44 It is evident that at each point in the mass of 
air, at each instant o f time, there can be only one 
single degree o f condensation, and that the particles 
o f a ir can be moving w ith only one single determi
nate kind o f motion, having only one single determi
nate amount o f velocity, and passing in only one 
single determinate direction**— Sensations o f  Tone,
p. 40.

And immediately after this, as if the 
foregoing language was not sufficiently 
strong to annihilate the wave-theory, the 
Professor adds:—

44 It is true that two different degrees o f density 
produced by two different systems o f waves can not 
co-exist in  the same place a t the same time,**—Sensa
tions o f Tone% p. 42.

How, then, could eighty-five distinct 
and ’separate systems of undulations co
exist in the same air and pass off from the 
same surface of the sounding-board at the 
same instant of time, each system of waves 
of a different “condensation" or “density," 
as would be the case if there was the 
slightest difference in the intensity of the 
tones, since each wave produces a conden
sation of the air exactly in proportion to 
its loudness or the “width of swing" of its 
air-oarticles?
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If there is any meaning in words, my 
.position is fully sustained; for, if Professor 
Helmholtz had aimed to crush out the 
wave-theory of sound at a single blow and 
show its utter, untenability, and particu
larly the idea of resonance consisting in 
augmented air-waves, he could not more 
effectually have accomplished his work 
than he has done in the above unneces
sarily emphatic negation of the entire hy
pothesis.

To strengthen this view, that the tremor 
of the sounding-board and its resultant 
air-waves are but incidental, and not the 
cause of the great augmentation of the 
tone heard, it is a fact, proved by the beau
tiful experiment of Professor Wheatstone, 
that all the tones of the piano can be 
condensed and conducted longitudinally 
through a long slender rod, by letting one 
end of it rest on the sounding-board and 
placing a violin against the other; and I 
can not resist the temptation of here quot
ing bodily the beautiful description of this 
experiment given by Professor Tyndall in 
one of his lectures:—

“ We are now prepared to appreciate an ex
tremely beautiful experiment, for which we are in
debted to Professor Wheatstone, and which I am 
now able to make before you. In a room under
neath this, and separated from it by two floors, is 
a piano. Through the two floors passes a tin tube 
2} inches in diameter, and along the axis of this 
tube passes a rod of deal, the end of which emerges 
from the floor in front of the lecture-table. The 
rod is clasped by india-rubber bands, which entirely 
close the tin tube. The lower end of the rod rests 
upon the sound-board of the piano, its upper end 
being exposed before you. An artist is at this 
moment engaged at the instrument, but you hear 
no sound. I place this violin upon the end of the 
rod; the violin becomes instantly musical,— not, 
however, with the vibrations of its own strings, but 
with those of the piano. I remove the violin, the 
sound ceases; I put in its place a guitar, and the 
sound revives. For the violin and guitar I substi
tute this plain wooden tray; it is also rendered 
musical. Here, finally, is a harp, against the 
sound-board of which I cause the end of the

deal rod to press; every note o f  the piano is repro
duced before you, I lift the harp so as to break its 
connection with the piano, the sound vanishes: 
but the moment I cause the sound-board to press 
upon the rod, the music is restored. The sound 
of the piano so far resembles that of the harp that 
it is hard to resist the impression that the music 
you hear is that of the latter instrument. An un
educated person might well believe that witchcraft 
is concerned in the production of this music.

44 What a curious transferrence of action is here 
presented to the mind! At the command of the 
musician's will his fingers strike the keys; the ham. 
mers strike the strings, by which the rude mechan
ical shock is shivered into tremors. The vibrations 
are communicated to the sound-board of the piano. 
Upon that board rests the end of the deal rod, 
thinned off to a sharp edge to make it fit more 
easily between the wires. Through this edge, and 
afterwards along the rod, are poured with unfailing 
precision the entangled pulsations produced by the 
shocks of those ten agile fingers. To the sound
board of the harp before you the rod faithfully de
livers up the vibrations' o f which it is the vehicle. 
This second sound-board transfers the motion to 
the air, carving and chasing it into form s so tran- 
scendently complicated that confusion alone could 
be anticipated from  the shock andjostle o f the sono
rous waves. But the marvellous human ear accepts 
every feature of the motion; and all the strife and 
struggle and confusion melt finally into music upon 
the brain.”—Lectures on Sound, p. 8o.

Had the wave-theory of sound not been 
assailed as utterly inadequate to account 
for this wonderful transferrence of the 
complicated sounds of the piano through 
the length of this rod by means of corre
sponding wave-motions, having each a 
separate rate of vibration and width of 
swing, we might still go on believing in 
such “witchcraft”; but the evidence a 
moment since quoted from PrQfessor 
Helmholtz, proving that no two systems 
of waves—of different densities, of different 
rates of motion, and of different ampli
tudes,—can co-exist in the same place at 
the same time, is a sufficient proof that 
the incidental up and down tremor of this 
deal rotf resting against the sounding- 
board is not and can not be the true caus*
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of communicating so many complex mu
sical tones to the violin at the same in
stant. Besides, the explanation of Pro
fessor Tyndall is completely overthrown 
by substituting an iron rod for the one of 
deal’ Such a rod receives the same tremor 
precisely from the sounding-board of the 
piano, and communicates it just as effect
ively to the violin,— as it surely ought to 
do, being a fourfold swifter conductor of 
sound than wood. But no music whatever 
is heard by the audience. If the vibratory 
motion of the sounding-board, thus trans
ferred longitudinally through a rod to the 
violin, is the true cause of this resonance, 
then manifestly the music should be the 
same through the iron rod as through the 
deal, since the vibratory motion is essen
tially the same in both cases.

But in dealing with this question of reso
nance, which really lies at the foundation 
ol the wave-theory, and which, if it can 
be satisfactorily explained without air
waves, overthrows the entire* hypothesis, 
I am not left to simple argumentation 
based upon facts, however strongly they 
may bear against the current explanation. 
I am not even obliged to rest on the ex
plicit admission of Professor Helmholtz 
just quoted, or the self-contradictory state
ments of Professor Tyndall, as shown at 
the commencement of this argument on 
resonance, in which he assures us that the 
harp-string both makes the tone and don’t 
make it! I have at hand a simple and 
unquestionable demonstration, in the form 
of a single experiment within the reach 
of any one desiring to test it, which shows 
beyond the shadow of a doubt that the 
resonance of a sounding-board has noth
ing whatever to do with its incidental 
tremor or the air-waves thus produced, 
which, if it turns out as I now state it, 
alone breaks down the wave-theory.

This experiment consists in holding the

stem of a large tuning-fork in contact 
with a dry pine chip of about the same 
bulk, which will cause a resonant aug
mentation of the tone of the fork at least 
twofold. Now, while the prongs of the 
fork can be plainly seen to oscillate a six
teenth of an inch, sending off correspond- 
ing air-waves, the chip is destitute of all 
visible vibration, and consequently can 
send off no appreciable air-waves as com
pared to those generated by the fork, 
notwithstanding it doubles the volume of 
sound by resonance! Professor Tyndall 
says the air-waves moulded and sent off 
from the fork do not cause the sound we 
heir, but it is caused by the waves gener
ated by the large surface of the sounding- 
board against which the fork is held! 
Will the Professor tell us how it is when 
the surface of the board is no larger than 
that of the fork, while the sound is 
doubled, with not over one-fifth the vibra
tory motion ? For it is perfectly manifest 
that the chip against which the stem of the 
fork is held can only receive a vibratory 
motion equal to the up and down motion 
of the stem, which can be but a very small 
fraction of that of the prongs laterally; 
and consequently, if air-waves be the se
cret of sound-production, the augmenta
tion by the motion of the pine chip should 
not be appreciable.

Can these advocates of the wave-theory, 
tfrho draw sage conclusions on profound 
scientific questions from a few superficial 
observations, tell us how this pine chip, 
with not over one fifth the oscillatory 
motion of the fork’s prongs, can produce 
a twofold augmentation of the sound by 
the generation and propagation of air
waves, while the fork's five or ten fold 1 
oscillation, with a five or ten fold aerial 
disturbance, can not be heard “at any dis
tance,” as Professor Tyndall himself 
sures us?
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As in the case of the sounding-board of 
the piano, there is unquestionably an inci
dental tremor oommunicated to the chip 
by the movement of the fork, which can 
be felt by the hand, though too infinitesi
mal to be seen. I stated on page 83 that 
this tremor of the sounding-board was 
only incidental, as the result o f the motion 
which produced the tone9 and not its cause. 
I will now prove it so clearly that a child 
can see it. If the tremor of the chip really 
is the cause which produces the augmenta
tion of tone by moulding and carving the 
air into sonorous waves, then any other 
body of the same size, substituted for the 
chip, which necessarily must receive ex
actly the same tremor when in contact 
with the stem of the tuning-fork, would 
necessarily produce the same augmenta
tion of tone, as just shown by substituting 
an iron for a deal rod in the Wheatstone 
experiment, because it would necessarily 
generate and send off the same amplitude 
and number of air-waves. So far from 
this being the fact, if we hold a piece of 
iron of the size of the chip against the 
stem of the fork, not the slightest increase 
of tone occurs, though the iron is felt to 
tremble exactly the same as the chip, even 
more so, being more firm and elastic. 
Here, then, we have all the vibration in 
the piece of iron that we had in the chip, 
and consequently all the additional air
waves sent off without a particle of aug
mented sound! To say that this utterly 
shatters the wave-hypothesis and Profes
sor Tyndall's explanation of a sounding- 
board's resonance, is to say what the com
mon sense of every reader has already 
admitted.

We can go even further in regard to the 
tremulous motion of the chip, or its iron 
destitute, caused by the up and down 
motion of the stem of the fork while the 
prongs are vibrating laterally. By means

of a very delicate calculation and experi
ment made by Professor Robert Spice, as ; 
explained in a paper published in the 
American Journal o f Science for Decem
ber, 1876, the vibration of the stem of the 
fork vertically in proportion to that of its 
prongs laterally is clearly stated. The 
Professor found, by careful examination | 
and measurement, td which he has called 
my attention, that a fork whose prongs j 
oscillate a sixteenth of an inch* communi
cates an up and down synchronous move
ment to its stem of one eightieth of an inch, 
or exactly one fifth of its lateral oscilla
tion. Thus, in another and unexpected ] 
way, and by impartial scientific testimony, 
we demonstrate the fallacy of the air-wave 
explanation of resonance; for, while the 
fork’s prongs oscillating a sixteenth of an 
inch can not be heard “at any distance," 
as Professor Tyndall says, though they 
necessarily produce considerable atmos
pheric disturbance in their immediate 
vicinity, yet the stem moving up and down 
but one eightieth of an inch, doubles the 
sound acting on a chip no larger than the | 
fork, while the iron substitute having the | 
same motion precisely and generating the | 
same air-waves at the same rate per sec- | 
ond and of the same amplitude, does not | 
add an iota to the normal sonorous effect I 
of the naked fork!

Is it not, then, overwhelmingly estab
lished, from these several considerations, 
that the advocates of the wave-theory are 
entirely mistaken as to the cause of reso
nance in a sounding-board ? If they are 
thus mistaken, then, evidently, the wave- 
theory itself is left without a foundation 
on which to rest; for, if resonance can 
occur without the generation of corre
sponding air-waves, as we here see it can, 
so can any other tone ever produced!

But now we come to the important ques
tion, if the resonance of a sounding-board
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by which the tone of a string is augmented 
ten, twenty, or an hundred-fold, be not 
caused by its incidental tremor or by air
waves sent off, as we see it is not and can 
not be, then is there any probable or rea
sonable solution of this phenomenon? I 
answer, there is; and I will now try to 
make the reader understand it.

Resonance is of two kinds. One kind 
consists in the radiation or diffusion of 
tone from a body such as a piano sound
ing-board, where effectiveness depends on 
two principal conditions, namely, the mol
ecular structure of the body itself and the 
extent of its surface, including also its 
form, partly, and its manner of support; 
while the other kind of resonance consists 
in the sympathetic vibration of a column 
of air tuned to perfect synchronism with 
the sounding body which excites it into 
action.

In the first-named variety of resonance 
are included all sounding-boards, such as 
those of pianos, harps, violins, sonometers, 
guitars, &c. In the second belong wind- 
instruments of all kinds, organ-pipes, 
flutes, horns, &c.; for the agitation of the 
air at the mouths or debouchures of these 
instruments, even when caused by the lips 
or by reed-motion, becomes the sound- 
generator, while the air in the horn or 
resonant pipe-chamber is made to express 
and augment the tone by its own resonant 
or sympathetic vibration.

To this class, also, belong resonant cases 
used for mounting tuning-forks,whose air- 
chambers, to be effective, should be of 
such a depth and capacity as to give forth 
its loudest resonance when the tuning-fork 
intended for it is soijnded over its open 
mouth.

Advocates of the wave-theory, including 
Professors Tyndall and Helmholtz, assume 
and teach that the loudest resonant depth 
of such a case, in feet and inches, is ex

actly and invariably one quarter o f a wave
length of the sound thus most loudly aug
mented. If this were so, it would be a 
remarkable coincidence, and go strongly 
to confirm the truth of the wave-theory; 
and it is a real pity to take from the hy
pothesis what seems to be absolutely its 
only collateral support, which will be done 
most effectually in the following chapter, 
when we come to the review of Professor 
Tyndall's famed lectures on sound.

Professor Spice, as before intimated, has 
constructed two unison forks, and mounted 
them on accurate resonant cases 180 feet 
apart, and caused one of them to speak 
sensibly by exciting the other with a violin- 
bow. How is this result effected?—and 
by what philosophical or physical law is 
corporeal motion generated in the distant 
fork by sounding its unison so far from it? 
The wave-theory has no practical solution 
to offer (being a purely physical and me
chanical hypothesis, depending on the mo
mentum of corporeal air-waves, wifh all 
their inertia and friction to be overcome), 
and can suggest nothing except that these 
air-waves are actually driven off the entire 
distance by the motions of the actuating 
fork and its resonant case; and that such 
aerial undulations, after traveling this dis
tance, are successively dashed against the 
fork and its case till oscillation is gradually 
brought about, as recently explained.

This solution is manifestly absurd and 
impossible; and any scientific student 
would instantly see it should he reason on 
air-waves as he would reason on water- 
waves or any mechanical result requiring 
physical force and the overcoming of fric
tion and inertia by momentum to effect i t  
Simple air-waves, or any other forms of 
aerial disturbance, can not move through 
the surrounding atmosphere, in its quies
cent condition, except at a very slow speed 
and to a very limited distance, howevei
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they may be put into motion, or whatever 
force may be exerted in starting them. It 
is astonishing that such a radical error 
should be universally taught and believed 
as that an air-wave started or sent off by 
a tuning-fork or string should travel on 
any other principle than if sent off from a 
fan or the motion of the hand. The prong 
of a tuning-fork in passing through the air 
at full amplitude, moves only at a very 
low velocity, not one tenth as fa st as we can 
move an ordinary fa n ,— a fact perhaps 
never thought of by a writer on sound; 
for, if it had been, he surely would have 
abandoned the wave-theory. This fact 
will be fully illustrated at the close of the 
next chapter. But here permit me only 
to remark that it is mechanically impos
sible for a vibrating fork to send off air
waves at furthest over a foot or there
abouts from the oscillating prongs, while 
the velocity of such waves can not, by any 
possibility, exceed the velocity o f the moving 
prongs which impell them!

Professor Tyndall, in the very com
mencement of his lectures on sound, in
dulges in such superficial* and sophistical 
reasoning on this question that I can not 
refrain from pointing it out here. He 
compares, for example, the action of an 
air-wave sent off from a vibrating body to 
that of a spring, which, when shoved lon
gitudinally, moves throughout its whole 
length, though recoiling somewhat under 
the impelling force according to its elas
ticity, and leaves the impression on his 
audience and on the readers of his book 
that air-particles act precisely in the same 
way when moved by a vibrating body like 
a fork or string. A weaker fallacy was 
never recorded; yet it is just that very 
logic on which his whole theory depends. 
Suppose the substance of a spring to be as 
mobile as air and as easily displaced lat
erally, what becomes of it when one end

is shoved in the direction of its length? 
If the shoving motion is as slow as that 
of the prong of a tuning-fork (about seven 
or eight inches a second), the portion of 
the spring in front of the impelling body 
would quietly move around behind as fast 
as it advanced, thus forming an equili
brium of the spring's substance without 
stirring it a foot in front! If you move 
even the broad surface of a fan through 
the air at a velocity of only eight inches a 
second, what becomes o f the air in fro n t of 
it, which is all the spring we have to take 
into consideration in this discussion t  It 
simply moves around the fan, quietly and 
silently taking its place behind it, without 
causing the slightest disturbance or dis
placement of these spring-particles, so 
talked of by these learned writers, a dozen 
inches in front of i t !

I have thoroughly and carefully tested 
this velocity of air-waves and this spring- 
power of the atmosphere in transmitting 
condensed pulses, so essential to the wave- 
theory, by moving the broad side of a stiff 
fan through it in rapid oscillations, driving 
it at a velocity exactly ten times greater, 
by measurement, than that of the vibrating 
prong of a tuning-fork, and have thus de
termined the actual distance such air
waves can be made to travel by one-man 
power in a closed room, as well as their 
maximum velocity. To the utter discom
fiture of the wave-theory, the experiment 
showed that a delicate and sensitive gas- 
jet could not be stirred at a distance of 
more than twenty to twenty-five feet,while 
it took the most powerful waves I could 
produce, using all the strength of my arm, 
five seconds to travel that distance! How 
fast, then, I ask these sagacious scientists 
and profound thinkers, would the same 
kind of an air-wave, manufactured on ex
actly the same principle, travel, driven off 
from the prong of a tuning-fork, which has
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but a  hundredth part of the surface, and 
moves with only one tenth the velocity?

If the atmosphere really possesses 
spring-power at all (which I do not doubt, 
under proper conditions), and which adds 
to the velocity of such manufactured air
waves, I surely ought to get one thousand 
times the advantage of it over the tuning- 
fork, having one hundred times the surface 
with which to take hold of the air, and ten 
times the velocity by which to impeli the 
waves; for while the fork, with 128 vibra
tions a second, moves less than the six
teenth of an inch at a swing, making an 
entire aggregate of less than eight inches 
and return in a second, I moved the fan a 
distance of almost seven feet and back 
each second, with the result just given.

The truth is, this talk about the spring- 
power of the atmosphere in front of a 
fork’s prong when slowly shoved, or when 
the air is not confined and acted on within 
an inclosed space, and about forcing it 
into “condensations and rarefactions” by 
this slow movement, thereby generating 
sufficient “heat” and “elasticity” to add 
“one sixth” to the velocity of sound, as 
claimed by the wave-theory, and as is 
really essential to its existence, while the 
air at the same time is perfectly free to 
move out of the way and not be “con
densed,” is the silliest nonsense ever in
dulged in by a scientific or unscientific 
mind; and conclusively shows either a 
profound ignorance or an utter disregard 
of the principles of pneumatics and ordi
nary mechanics. A man' who can and 
really does believe that by moving the 
prongs of a tuning-fork through the free 
air at a speed of only eight inches a second\ 
they will so compress or squeeze its par
ticles together as to generate sufficient 
"heat” and “elasticity” to add otic sixth to 
the velocity o f sound\ as does Professor 
Tyndall, ought to be excused should he

believe in the most miraculous witchcraft 
as well as in all the gods of heathen myth
ology at once, which he surely ought to 
be able to do without dangerously over
taxing his credulity.

The only way to appreciably condense 
the free air by moving a body through it, 
is either to employ a very large displacing 
surface, at considerable velocity, or one, 
if small, at a very high velocity, as when 
a bullet is fired from a gun. But it is 
weaker than folly to talk of producing 
“condensations and rarefactions,” and of 
generating sufficient additional heat 
thereby to add one sixth to the normal 
velocity of sound, all by the movement of a 
harp-string seven or eight inches a second 
through atmosphere perfectly free to get 
out of the way and not be “compressed”! 
The true solution of this problem of at
mospheric spring-power will be given in a 
short time, when we come to look into the 
nature and effects of magazine explosions, 
which I hope will cast some light on this 
long-obscured question of sound-propaga
tion in connection with the transmission 
of condensed air-waves.

The superficiality of writers on sound is 
really immense! They actually suppose, 
as is evident from their writings, that be
cause a vibrating fork makes a humming 
tonet its prongs must therefore necessarily 
travel at an enormous velocity, so as to 
condense the free air in front sufficiently 
to generate additional heat and elasticity, 
and then retreat so rapidly as to create a 
rarefaction by causing a partial vacuum! 
This is no exaggerated statement, as will 
be abundantly proved in what is soon to 
follow. Professor Tyndall, in his Lectures 
on Sound, page 62, speaks of the motion 
of the fork in this way:—

“ Imagine one of the prongs of the vibrating fork 
sw iftly  advancing; it compresses the air imme
diately in front of it, and when it retreats it leave#
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a partial vacuum behind\ the process being repeated 
at every subsequent advance and retreat. The 
whole function of the tuning-fork is to carve the a ir 
into these condensations and rarefactions''

Yet Professor Tyndall never thinks to 
tell his audience of scientific students that 
while this prong.of the tuning-fork is thus 
“swiftly advancing,” cutting and carving 
the air, retreating with such rapidity as to 
leave a “partial v a cu u m thus generating 
“condensations and rarefactions” in the 
open atmosphere, it is absolutely only 
moving at the snail-like speed of seven 
inches a second in one direction,' or four
teen counting both! It is but fair and 
charitable to say he did not know it, but 
rather that he really supposed the prong 
of the fork to be moving at a velocity 
about equal to that of a rifle-ball, or he 
never would have indulged in such a ridi
culous travesty on science and fact.

But he was probably not so much to 
blame for this superficial misapprehension, 
6ince his great mentor, from whom he 
takes most of his inspirations on sound, 
Professor Helmholtz, had repeatedly fallen 
into the same error. Take, for example, 
his erroneous contrast of the velocity of a 
pendulum with that of a tuning-fork’s 
prongs, as follows:—

“ The pendulum swings from right to left with a 
uniform motion. . . . Near to either end of its 
path it moves slowly, and in the middle fa s t. 
Among sonorous bodies which move in the same 
way, only very much faster, we may mention 
tuning-forks."— Sensations o f Tone, p. 28.

Whereas it is a fact, which a smart 
schoolboy should have been well aware 
of, that a pendulum which beats seconds 
when thrown into full oscillation, travels 
more than 64 inches in one direction, or 
with more than four times the velocity o f a 
tuning fo rk 's prongs, counting their vibra
tions in both directions!

Professor Tyndall, again following the 
lead of Professor Helmholtz, as usual, falls

into the same mistake in regard to the 
velocity of a pendulum’s movements. He 
says:—

“ The motion of a common pendulum, for ex
ample, is periodic; and, as it swings through the 
air it produces waves or pulses which follow each 
other with perfect regularity. Such waves, how
ever, are fa r  too sluggish to excite the auditory 
nerve. To produce a musical tone we must have 
a body which vibrates with the unerring regularity 
of the pendulum, but which can impart much 
sharper and quicker shocks to the a ir."—Lectures 
on Sound, p. 49.

How can the prong of a tuning-fork, 
with only one quarter the velocity o f a pendu
lum, “ impart much sharper and quicker 
shocks to the air" by dividing up this slower 
movement into sixteenths of an inch in
stead of continuing its accumulated motion 
sixty-four inches at a sweep? And how 
can this motion of the pendulum be called • 
“sluggish,” while the motion of the prong, 
having but one fourth the velocity, is called 
“much quicker” ?

It seems strange, to say the least, that 
such careful and profound thinkers should 
be so easily misled by appearances, though 
it affords a satisfactory answer to the 
query why it is that the, wave-theory of 
sound, so clearly a scientific fallacy, should 
be at the present moment believed in by 
the ablest minds of the world. It can only 
be because the theory was originally based 
on a few such superficialities as l am now 
pointing out, and which no modem physi
cist has had the originality or mental in
dependence to see through and expose.

In order to get a clear insight into this 
actual but deceptive velocity of a tuning- 
fork’s prongs, and thus wipe out this sur
face idea of their “swiftly advancing” os
cillations, I have only to take the fork in 
my hand and swing it bodily through the 
air back and forth a distance of eight 
inches, making one complete oscillation 
each second, in which case I move it just
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as rapidly as its prongs move when sound
ing, as a moment’s calculation will show, 
while I  produce vastly more mechanical 
an d  undulatory effect upon the surround
ing  atmosphere by the longer oscillations; 
for, while the sounding prong moves but a 
very short distance in one direction and 
then retreats, losing the effect of its for
ward motion in driving the air into any 
kind of waves or pulses, I swing it bodily 
a t the same velocity exactly, but by con
tinuing and thus accumulating the motion 
to  a greater distance in one direction with
out interrupting its action, I evidently 
must produce a greater medianical effect 
on the air in front of it than if the long, 
swing were subdivided up into 128 short 
motions, with not a particle more distance 
traveled in the aggregate. One would 
think that a man with the least mechan
ical intuition could see this, and, in seeing 
it,would instantly abandon the wave-theory 
of sound as a most transparent scientific 
fallacy.

The law governing the generation of 
tone by a vibrating fork or string may 
now be concisely stated as follows:—

I t  is not the mechanical effect o f the nu
merous short motions back and forth on the 
surrounding air which generates the tone o f 
a fo rk  or stringy but it is the molecular effect 
o f the sudden stops and starts on the atomic 
structure o f the instrument itself \ causing 
thereby the emission o f the substantial pulses 
we call Soundy while the atmospherey woody 
watery or irony through which they pass is 
but their conducting medium,— any motion 
o f such mediuniy caused at the time by the vi
bration o f the sound-producing body, being 
but incidental\

I call the attention of physicists to this 
important law, embodying, as I conceive, 
the true philosophy of the generation of 
tone, here for the first time announced; 
and I earnestly solicit their impartial judg

ment on the subject, in view of what has 
been and what is yet to be offered against 
the theory of wave-motion,—which, up to 
the present time, is the only hypothesis 
ever framed to solve this difficult problem 
of sonorous propagation.

Upon these sudden stops and starts of 
a sounding string or tuning-fork, occurring 
at the rate of a certain definite number 
per second, depends the pitch of its tone. 
As these vibratory swings necessarily but 
incidentally produce air-waves or atmos
pheric disturbances in the immediate vi
cinity of the instrument, it was an easy 
matter for Pythagoras, 2,500 years ago, to 
make the superficial observation and draw 
the weak inference, that, since the wider 
oscillations of the chord make the louder 
sounds, hence that the loudness of a tone 
must also depend on the amplitude of 
these incidental air-waves, or mechanically 
on the distance the air-particles swing “to 
and fro” as the sound is propagated to a 
distant ear. And marvelous as it may 
seem, this superficial but erroneous view 
has continued to prevail to the present 
time, philosophers still continuing to echo 
the observation and inference of Pythag
oras, that as the string swings greatest 
when the tone is loudest, hence the loud* 
ness of a tone at a distance from the 
sounding body must necessarily depend 
on the amplitude of the oscillating air
waves, which, instead of traveling as sup* 
posed 1120 feet a second, absolutely do 
not and can not move away from the string 
a total distance of more than a dozeit 
inches!

Even as great a philosopher as Professor 
Helmholtz, observing that the loudest 
sound occurs when the string has the 
greatest amplitude, jumps to the same 
superficial conclusion that this propor
tional width of swing is transferred to the 
atmosphere, and continued on through it
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to a distance, the air-particles oscillating 
at a less and less width as the sound grows 
weaker and weaker. He says:—

“ We easily recognize [just as Pythagoras did] 
that the force or loudness of a musical tone increases 
or diminishes with the extent or so-called amplitude 
o f the oscillations o f the particles o f the sounding 
body. When we strike a string its vibrations are 
at first sufficiently large for us to see them, and its 
corresponding tone is loudest. The visible vibra
tions become smaller and smaller, and at the same 
time the loudness diminishes. . . . The same con
clusion results from the diminution of the loudness 
of a tone when we increase our distance from the 
sounding body in the open air, although the pitch  
and quality remain unaltered; for it is only the 
amplitude o f the oscillations o f the particles o f a ir 
which diminishes as their distance from  the sound* 
ing body increases. Hence, loudness m ust depend 
on this amplitude.”— Sensations o f Tone, p. 17.

Thus, the greatest physical philosopher 
of the present time can see no deeper into 
these beautiful effects than to follow Pyth
agoras, and suppose that the inertia of four 
square miles of air can be overcome, and 
all its particles made to oscillate back and 
forth a definite distance more than 4,000 
times a second by the note of a piccolo 
flute, thus creating condensations and rare
factions and generating “ heat” sufficient 
to add uone sixth” to the velocity of this 
sound, requiring hundreds o f millions o f 
tons pressure, as I will clearly demonstrate 
before this chapter is ended! This ob
servation of these renowned scientists is 
just as devoid of foundation in fact or 
philosophy as that of the little child, which, 
seeing the trees siving back andforthfarthest 
as the wind blows strongest, supposes that 
this swinging of the trees is the cause of 
the wind rather than its effect! I remem
ber distinctly that this was my earliest 
scientific impression as to the true cause 
of the wind, when I was about four years 
old (I should now be ashamed to have 
been any older), and so explained it to my 
sister, who still recollects the same highly

philosophical observation, which was at 
least equal in scientific profundity to these 
sonorous observations of Pythagoras and 
Helmholtz.

It really seems that no physicist has 
been able to look below this surface idea 
and grasp the thought that the reason why 
the greater peribdic swing of a vibrating 
chord produces the louder tone is because 
it generates and radiates a greater quan
tity of sonorous substance, just as the 
longer sweep or deeper cut of the har
vester’s cradle brings down the greater 
quantity of grain; and that the reason 
why the sound becomes weaker and weaker 
as the distance from its source becomes 
greater, is simply because the sonorous 
particles, radiating in all directions, natu
rally and necessarily become sparcer and 
sparcer the more space they are distributed 
over, which accordingly involves the fact 
that a less and less number of these sound- 
atoms strike the tympanic membrane the 
farther the ear is from the sound-producing 
body, just as a less and less number of sub
stantial odorous particles enters the nose 
the farther it is from the source of the fra
grance.

Instead of a conclusion so rational, 
logical, and every way scientific, though 
lying beneath the surface, Pythagoras ob
served the merely accidental air-waves 
generated by the string, and took all the 
rest for granted; and although the slightest 
mechanical intuition should have con
vinced him that such waves were but inci
dental, as the effect of the motion which 
produced the tone and not its cattsey these 
palpable and self-evident facts and data 
were ignored, and the childish hypothesis 
maintained that these same incidental and 
meaningless disturbances of the air were 
absolutely the cause of the tone, and con
tinued on through the dense atmosphere 
at a velocity of 1120 feet a second, 01
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nineteen hundred times greater than the mo
tions o f the string which gave them their 
impetus/  But the strangest thing of all is 
that every writer on sound from that time 
to the present has continued to hold on 
to the same preposterous idea.

Physicists, however, who take their in
spirations from Pythagoras, or even from 
the great German investigator, Helmholtz, 
as does Professor Tyndall, will be certain 
to fall into the gravest of errors, as just 
seen in regard to the velocity of a tuning- 
fork’s prongs as compared to that of a 
swinging pendulum.

For example, take the explanation given 
by Professor Helmholtz of the manner in 
which a violin-string oscillates under the 
action of the bow. A more superficial and 
inexcusable misapprehension does not 
occur in any work on physics making the 
least pretensions to scientific accuracy, 
though his explanation is a vital one, as 
will be seen, to the wave-theory in some 
of its essential features. I will now show 
this so clearly that the unscientific reader 
will have no difficulty in comprehending 
the unenviable plight of this learned au
thority.

He illustrates the action of a bowed 
string by the motion of a trip-hammer, 
which is slowly raised by the mill-work 
and then let drop suddenly, with vastly 
greater velocity than it ascended, the mill- 
work representing the bow, while the fall
ing hammer represents the string. But I 
will give his own words in full, that the 
reader may the better see the force of my 
comments:—

“ Among motions which produce musical sounds, 
that of a violin-string, excited by a bow, would 
most nearly correspond with this [trip-hammer], as 
will be seen from the detailed description in Chap. 
V. The string  clings fo r  a time to the bow, and is 
carried along by it, then suddenly releases itself, 
like the hammer in the mill, and like the latter 
retreats somewhat, with much greater velocity than

it advanced, and is again caught by the bow and 
carried forw ard" l — Sensations o f Tone, p. 29.

The above remarkable scientific state
ment is the more astounding when we re
flect that Professor Helmholtz is a prac
tical violinist of considerable attainment 
in the art, as well as one of the greatest 
acousticians of the present time. Yet he 
does not seem to know the important fact 
that if a bow should travel slower than the 
string’s normal oscillation at the place 
where the hair touches it, as he tells us it' 
always does, there would be no sound pro
duced  ̂ since even an attempted vibration o f 
the string would be instantly checked and 
interrupted,\ and its tone destroyed by the 
slower movement o f the hair! If a string 
can fly back when released from the ros
ined hair “ with much greater velocity than 
it advanced” or than the bow was travel
ing, as he distinctly teaches, then it will of 
course rebound forward again faster than 
the bow is moving, since its motion must 
necessarily be nearly the same one way as 
the other, when free to move. How, then, 
in the name of acoustics and mechanics, 
is it to be “ again caught by the bow and 
carried forward,” since it is already mov
ing “ forward” with “much greater velocity" 
than the bow? If Professor Helmholtz is 
right, the “much greater velocity” of the 
rebounding string would catch the bow 
and carry it “forward”! And since the 
string could not be expected to carry for
ward the slowly moving bow held in the 
player’s hand, the string itself would of 
course have to stop. The reader must see 
that it is an unavoidable necessity for the 
bow to be always moving with as great ve
locity at least as the normal oscillation of 
the string when swinging in the same di
rection or when flying back after being re
leased from the bow, or otherwise the hair 
would not carry the string with it, but the 
string would have to carry the hair; and,
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as before observed, would stop. Yet this 
highest living authority on acoustics tells 
us, as above quoted, that the string of the 
violin, when momentarily released from 
the hair, will swing back “with much 
greater velocity than it advanced,” or than 
the bow was moving, which would neces
sarily cause it to outstrip the bow at its 
next swing forward, or else to stop at each 
backward vibration (which, of course, it 
could not and would not do), and wait for 
tha slowly moving bow to again pick it up 
and carry it along!

Now, to enlighten this physicist, for he 
certainly needs it, let us look at the actual 
movement of a bowed string mechanically 
for a moment. The open G-string of a 
violin makes 198 complete oscillations in a 
second. By the,most accurate observation 
and measurement it is ascertained that 
this string does not vibrate in ordinary 
playing over one sixty fourth of an inch at 
the nodal point, or where the hair rubs it, 
which is about one tenth of its length, 
measuring from the bridge, thus making 
the aggregate velocity of the string at this 
point, or the whole distance it travels in 
one direction, but three inches in a second\ 
To produce an ordinarily loud tone, there
fore, the violinist is compelled to draw his 
bow at a velocity of at least three inches 
in a second, or otherwise his lagging bow 
must of necessity interfere with the string’s 
normal oscillation and tend to check it, 
thus preventing its tone.

It may be observed, however, that in 
producing a very soft tone, as in piano 
passages, the string necessarily oscillates 
considerably less than when yielding a full 
sound, possibly not the one half of a sixty- 
fourth, making an aggregate distance trav
eled in one direction of not over an inch 
and a half in a second, in which case the 
bow, pressed very lightly, would only need 
to travel at a corresponding velocity, and

still make a pure tone. Less velocity than 
this would again destroy it.

It is also true that in producing a very 
heavy note on the violin (in which case 
the bow has to be pressed down with con
siderable force), this G-string will be often 
observed to oscillate at its center nearly 
or quite a quarter of an inch, which would 
make its swing at the nodal point about 
the twenty-fifth of an inch, or eight inches 
a second in one direction; but in such a 
case as this, the violinist is absolutely 
compelled to move the bow at a velocity 
of at least eight inches in a second, or he 
will not produce the slightest semblance 
of a musical tone, though he may, as will 
be soon explained, move it as much faster 
as he pleases. If he should drop below 
this velocity while pressing down the bow 
sufficiently to cause this large oscillation 
of the string, the musical tone instantly 
ceases and degenerates into a horrid 
scratch which no sensitive ear can endure 
but for a moment. This scratch occurs 
for the reason I have already given, by the 
oscillations of the string being started and 
prematurely checked before reaching their 
normal limit by the too sluggish movement 
of the bow. Any violinist can easily dem
onstrate the truth of what I am now say
ing (which equally demonstrates the enor
mity of the error into which Professor 
Helmholtz has fallen), that the bow never 
does and never can travel slower than the 
string normally oscillates when producing 
a musical tone. He has only to remember, 
as the basis of his calculation, that the 
G-string has just 198 complete vibrations 
in a second, and then calculate the dis
tance it oscillates.

Now, while the minimum velocity of the 
bow, to produce pure tone, must of neces
sity be equal at least to the velocity of the 
string’s normal oscillation (never less, as 
Professor Helmholtz says it always is), yet
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any violinist knows, or may easily know, 
that the bow may travel as much swifter 
than the string oscillates as the player 
chooses, many times, when great power is 
required, with a velocity six or eight times 
that of the string, often moving a distance 
of even thirty and forty inches in a second, 
since the greater velocity o f the bow will al
ways be sure to catch the string exactly at the 
commencement o f each o f its swings in the 
direction in which the bow is traveling at 
the time, and thus facilitate its movement 
from the start/

Strange to say, the thing turns out ex
actly the opposite of what Professor Helm
holtz supposed, and the facts are precisely 
the reverse of those on which his elaborate 
theory was based! While he tells us, as 
just quoted, that the string always and ne
cessarily travels slowly with the bowt and 
swings back “with much greater velocity 
than it advanced/' the same as a trip
hammer falls, it is here demonstrated to 
be a scientific fact, that, in all ordinary 
playing, the string positively travels at 
least four times faster with the bow than 
it can oscillate when released, as it is per
fectly clear that it can only fly back at its 
normal velocity or rate of swing, in pro
portion to its length, size, weight, and ten
sion. Thus, the string in all ordinary 
playing absolutely acts in diametrical op
position to what Professor Helmholtz 
teaches, since it travels with the bow, or 
while it clings to the rosined hair, “with 
much greater velocity, than it” retreats, 
after being momentarily released, since if 
can only swing back in accordance with 
its normal pendulous rate of oscillation, 
or at a speed of, say, three to six inches a 
second, while it is compelled to travel with 
the bow or while clinging to it at the rate 
at least of the bow's movement, or a full 
average of a foot to two feet a second! 
It thus makes its journey with the bow in

about one quarter the time it takes to re* 
turn! There is not, perhaps, in the inves
tigations of science a case on record where 
all the facts and figures relied on to favor 
a theory have been so clearly and demon
strably shown to be exactly the reverse! 
I challenge the world to show a parallel. 
Assumed facts of science have been often 
proved to be incorrect and entirely misap
prehended ; but never, so far as I know, to 
be precisely the reverse, in every sense of 
the word, and to demonstrate the exact 
opposite of the explicit requirements of 
the hypothesis, and that, too, when the 
theory is under the manipulation of its 
ablest exponent.

Another marked peculiarity * of this 
string's movement, which this careful in
vestigator appears never to have thought 
of, must not be here overlooked. While 
the string is traveling with the bow at a 
much greater velocity than it can swing 
backward, it must necessarily travel at a 
uniform speed from the commencement to 
the end of its journey in that direction, 
since the bow necessarily travels in that, 
manner; whereas, when it retreats, after 
being released from the rosined hair, it a t  
first starts back slowly, moving faster andi 
faster, the same as a pendulum, till it 
reaches the center of its amplitude and 
accomplishes one half of its swing, from 
which point it moves on by its acquired 
momentum through the other half of its 
journey, swiftest as it leaves the cente*" 
but slower and slower till it reaches th j 
other limit of its swing. No one disputes 
this pendulous movement of a string>wh »a 
drawn aside and released. With this stii- 
evident law before him, Professor Helm
holtz tells us that the string, after being 
released from the rosined hair, swings jack 
just as a hammer fa lls after being released 
from  the trip-wheel; whereas, any school
boy who has studied natural philosophy s
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month knows that a hammer starts slowly 
at the commencement of its descent, and 
falls faster and faster to the end of its 
journey, increasing in velocity throughout 
the entire distance by a certain definite 
ratio based on its constantly accumulating 
momentum added to its gravity, which 
ratio of increased velocity would be main
tained by a body falling toward the earth 
for any distance, if a thousand miles, minus 
the resistance of the air. Is it possible that 
this greatest of modem physicists is not 
aware of this law of a falling hammer, and 
of the pendulous law governing the move
ment of an oscillating string when drawn 
to one side and released? To suppose 
him ignorant of these well-known laws is 
to suppose an impossibility. To suppose 
he knowingly misrepresented the facts, to 
favor the theory of “vibrational form” he 
was laboring to establish, is inconceivable. 
I leave him to the mercy of a charitable 
world.

Such erroneous and superficial concep
tions of the physics of sound generation 
and propagation as the foregoing, are the 
very kind of scientific data on which the 
entire wave-theory rests. Yet with all 
these and similar absolutely laughable 
misapprehensions, which will be abun
dantly pointed out as the argument ad
vances,! am sincerely and kindly cautioned 
by my friends not to assail this theory, or 
venture into collision with such names as 
those of Tyndall, Helmholtz, and Mayer, 
unless I desire to be so finely pulverized, 
as one of them expressed it, that it would 
“require a microscope of several horse
power to detect the fragments!” The 
reader can well imagine, that, knowing as 
I did of scores of just such scientific esca
pades by these great authors, such as those 
I am now evolving from their writings, I 
I felt very little alarm at these annihilating 
predictions.

In view of the foregoing inversion of 
the facts and arguments of Professor 
Helmholtz, showing them to establish the 
exact opposite of what he intended them 
to prove, what must become of the various 
graphical diagrams which this writer has 
taken the trouble to prepare for his book, 
illustrating the “vibrational form” sup
posed to take place in bowed strings, every 
one of which is based on this idea of the 
trip-hammer moving up only a tenth as 
rapidly as it falls, and this self-evident 
fallacy that the bow must act in the same 
way, always traveling about ten times 
slower than the string's normal oscilla
tion? A child might have confounded 
this great philosopher by asking what 
makes the string vibrate at all if the bow 
travels ten times slower than the string 
naturally swings? For, it is a recorded 
fact, that, in his very first diagram illus
trating this principle of the trip-hammer's 
movement and that of a bowed string (page 
32), he shows that it takes the hammer ter 
times as long to be lifted as it does fo r  it to 
fa ll;  whereas the intuition of the child 
would have taught him that as the motion 
of the bow causes the string to keep up 
its oscillation, it must of necessity travoi 
as fast at least as the string can oscillate, 
and in all ordinary playing much faster! 
And what, I may ask, further, becomes of 
his “law,” which he so elaborately formu
lates, that the quality o f tone is caused by 
the vibrational form of the oscillating in
strument and of the air-waves which it 
thus produces, when his principal graphical 
illustration and proof of this law, repeated 
five times, is this same misconception of 
the bow having only about one tenth the 
normal velocity of the string?

As I have clearly shown, by figures 
which every physicist will admit, and which 
any observer can see to be correct by the 
least attention to a violinist when playing,
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that in all ordinary execution on the violin 
the bow must travel and actually does 
travel at least four or five times as fast as 
a string normally oscillates at the nodal 
point, moving from twelve inches to two 
feet a second, thus carrying the string along 
with it four or five times faster than it can 
ffy  back again, it gives us the somewhat 
novel and startling mechanical improve
ment in trip-hammers which would require 
them to fall only about one quarter as fast 
as they are lifted by the mill-work, that is, 
if their movement corresponds to that of 
the string when excited by the bow, as this 
philosopher teaches! If his mechanical 
ideas concerning the principle of a trip
hammer’s movement are here correctly 
represented by the motion of a string as 
compared to that of a bow, I doubt if any 
mill-owners would care to employ him to 
superintend the construction of their ma
chinery ! A trip-hammer falling with only 
one quarter the velocity of its ascent, as 
is proved to be the case with the string, 
would do but little forging unless the anvil 
were placed above it, which is evidently 
the way this philosopher would have to 
construct i t ! But I will not be too hard 
on him, and will agree to let him off on 
the condition that he at once renounce 
the wave-theory of sound and adopt the 
hypothesis of substantial sonorous pulses!

A true theory is always consistent with 
itself, or at least may be, even down to the 
unimportant minutiae of its details; and 
though there may be phenomena involved 
in its analysis which it can not explain, 
such phenomena, nevertheless, can not 
contradict i t ; whereas a false theory, how
ever plausible or apparently consistent in 
its principal features, is certain to contra
dict itself in the discussion of details. 
Such we shall see to be the case all the 
way through this investigation of the wave- 
theory of sound.

This fallacious reasoning of Professor 
Helmholtz, based, as we have seen, on his 
utter misconception of facts which the 
commonest observer should have noted, 
is not a whit more surprising than that ô  
Professor Tyndall, just hinted at, in sup
posing that a tuning-fork’s prongs must 
necessarily move with enormous velocity, 
when, in the very nature of things, as the 
reader can instantly calculate, they can 
not travel in one direction over seven or 
eight inches a second, or, counting both 
directions, more than fourteen to sixteen 
inches in the same time. This being the 
fact, what, then, becomes of his “condensa
tions and rarefactions” of the atmosphere 
wrought by this snail-like motion,with the 
heat and additional elasticity of the air thus 
generated sufficient to add “one sixth” to 
the velocity of sound, which hypothesis is 
absolutely essential to the existence of the 
wave-theory, as will be sdon demonstrated? 
I will again quote his language:—

" Imagine one of the prongs of the vibrating fork 
sw iftly  advancing [at the rate of seven inches a sec
ond!]; it compresses the air immediately in front 
of it, and when it retreats it leaves a partial vacuum  
behind, the process being repeated at every subse
quent advance and retreat. The whole function  
of the tuning-fork is to carve the a ir into these con
densations and rarefactions. ”— Lectures on Sound, 
p. 6a.

The Professor may well request us to 
“imagine one of the prongs of the vibrating 
fork snnftly advancing”; for, whenever the 
reader is undeceived on this subject by a 
correct statement of its facts, and thus be
comes aware that the prong of the fork 
only moves seven inches in a second, not 
one half as fast as a year-old baby can 
walk, it requires a considerable stretch of 
the imagination to see it “swiftly advanc
ing,” thus carving the air into a “conden
sation,” and then retreating so “ swiftly” 
as to cause a “ rarefaction” by leaving a 
“partial vacuum behind” all of which gen-
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erate the required heat and elasticity to 
enable these air-waves to travel with suffi
ciently augmented velocity not to contra
dict the wave-theory! Not a word does 
this scientist suggest as to the possibility 
of the fork generating its tone by the mol
ecular effect of its numerous sudden stops 
and starts on the atomic structure of the 
instrument itself, the only rational suppo
sition possible in the premises! An intel
lect capable of imagining a tuning-fork 
“swiftly advancing,” and generating heat 
by squeezing the air into “condensations” 
when only traveling at 'the rate of seven 
inches a second, could hardly be expected 
to grasp an idea so beautiful, fundamental, 
and scientific, as the one suggested by the 
above molecular hypothesis.

I have sometimes wondered if this lec
turer ever thought of the really amusing 
character of this tuning-fork's perform
ance, as he has described it! He tells us 
that when it advances it ucompresses the air 
immediately in fro n t o f it, and when it re
treats it leaves a partial vacuum behind.” 
Now, this amounts to an unprovoked 
scientific slander on our atmosphere! 
With all its acknowledged elasticity or 
spring-power, especially under pressure,— 
one of its most persistent, important, and 
undeniable characteristics,— it is here 
made out to be so lazy and sluggish, under 
the manipulation of this learned savant, 
that, even after it has been compressed into 
a condensation, it allows the prong of a 
tuning-fork when traveling but seven inches 
i second to run right away from it and 
leave a partial vacuum!

Seriously, I think it is about time for 
ohysicists to call a convention, and recon
sider this entire question of sound-propa
gation, or else hire some good mechanic 
to reconstruct their wave-theory, and so 
to arrange it that its parts will hang to
gether, unless they want the whole thing

to become the laughing-stock of the un
scientific world * For, at the present rate 
of progress, Professors Tyndall and Helm
holtz, its two ablest and most popular ex
ponents, are fast bringing the hypothesis 
into contempt. To make out, as they do, 
that the compression of the air, by this slow 
forward movement of the fork's prong, will 
send off a condensed wave 1120 feet a 
second, or at the observed velocity of 
sound, and then tell us that the same, con* 
densed wave, after being compressed, can 
not recoil fast enough to keep up with the 
retreating prong and prevent a vacuum, re
quiring only this same velocity o f seven inches 
a second, is laughable enough to have a 
place in the funniest column of Punch.

Returning now for a moment to the 
tuning-fork upon its resonant case vibrat
ing by sympathy 180 feet distant from the 
actuating fork, I ask what explanation can 
possibly be given of such a sonorous effect 
save the one assumed in my hypothesis of 
substantial pulses, having a definite law 
controlling their velocity of propagation ? 
We have seen that literal, physical air
waves, moulded and driven off from the 
prongs of the oscillating fork, moving but 
seven inches in a second, if they should 
travel as swiftly as the moving prongs 
themselves (and they surely can move no 
faster), and if all inertia and atmospheric 
friction, or tendency to quiescence, were 
abolished, would require over five minutes 
to pass from  one fo rk  to the other/  Yet we 
absolutely know that the sympathising 
fork commences responding to the other 
t.he moment the sound is heard by the 
assistant standing near it, or in almost one 
two-thousandth part of the time it would 
take an air-wave at its highest possible 
velocity to reach it were there nothing to 
hinder its progress!

On the hypothesis of sound consisting 
of substantial pulses generated by the
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actuating fork, augmented and diffused by 
its resonant case and its sympathetic air- 
column, and radiating through the atmos
phere by a law of conduction peculiar to 
sonorous pulses, as light is radiated by a 
law peculiar to luminous discharges, it is£ 
easy comprehending that such sonorous 
discharges might travel to the distant fork 
a t a velocity of 1120 feet a second, or at 
the observed velocity of sound, without any 
regard whatever to the intervening air ex
cept as to its conducting properties (the 
same as electricity depends on the char
acter of its conducting medium), acting, 
a t their arrival, first on the sensitive unison 
air-column which fills the resonaht cham
ber, and which, being so exceedingly mo
bile, will of course first respond by sym
pathetic action, which is instantly com
municated to the surrounding case, and, 
through it, to the prongs of the fork.

One of the most fatal and mischievous 
errors, and one which has tended, per
haps, more than any other to keep the 
wave-theory of sound in existence, is the 
assumption, that, because an inclosed air- 
column, a singing flame, or a stretched 
membrane, will stir at a distance from an 
actuating instrument of the same pitch 
the intervening mass o f air throughout the 
whole distance must therefore be thrown into 
vibratory motion. This fallacy led to the 
invention of an all-pervading luminiferous 
ether, to account for, or rather provide for, 
the undulatory theory of light. This hy
pothetic ether is supposed to fill all'inter
stellar space, the entire mass of which 
must, of course, be thrown into waves, and 
must continue perpetually to vibrate by 
the light of one single star, which, of course, 
shines through it in all directions; while 
millions of other stars also shining through 
the same mass in all directions must neces
sarily produce millions of independent co
existing and conflicting systems of waves

within the same mass of ether at the same 
instant! Thus, taking any single cubic 
inch of interstellar space you choose to 
select, the ether which it contains must 
be actually oscillating with a million differ
ent systems of waves, from a million differ
ent stars, while these millions of diverse 
and conflicting motions of the same ether 
are carried on harmoniously at the same 
instant and without the least disturbance 
of each other, according to this consistent 
and highly scientific hypothesis of wave- 
motion! Yet the same authorities tell us 
that two systems of aerial or ethereal waves 
uinterfering” will completely neutralize 
and destroy each other!

Having seen how a unison air-column 
can resound by means of synchronous but 
substantial pulses dashing against it, let 
us revert again for a moment to the 
sounding-board, whose principle of reso
nance, as before intimated, is entirely 
different, and try to learn how the sound 
of a fork is augmented by its stem simply 
being held in contact with the wood, if it 
is not caused by the augmentation of air-. 
waves, as the undulatory theory supposes 
it to be.

The fundamental laws of conduction 
and radiation, lying at the bottom of this 
and all analogous phenomena, such as 
those of Heat, Light, Electricity, Magnet
ism, &c., are not understood, and probably 
never will be by man. It is only by the 
analogies of the so-called forces, elements, 
and modes of motion, that we can arrive 
at any definite or satisfactory conclusion 
on the subject. We definitely know, how
ever, from the best of analogical reasons, 
that the resonance of a sounding-board 
can be nothing but the simplest radiation 
of sonorous substance, the same as heat is 
radiated in larger quantities from a more 
extended ^surface or from one of a better 
radiating material. No one pretends to
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believe that heat radiates or diffuses itself 
through a room from a metallic surface 
by means of augmented air-waves driven 
off, though the atmosphere may tremble, 
and no doubt does, from the effects of 
such radiating heat. But as some kind of 
an undulatory motion seemed to be neces
sary for heat, in order to keep up its com
plex analogy with sound-waves and light
waves, that “ all-pervading” ether (which 
has no existence in fact, but which Pro
fessor Tyndall describes as resembling 
“jelly,”) has recently been pressed into 
service, and now, instead of heat being a 
common-sense substance, as simple as 
odor or the atmosphere itself, it is con
verted into a certain mode of motion of 
this gelatinous ether, another substance in
finitely more difficult to believe in than 
the substantial nature of the very thing it 
is intended to explain. Thus, science, 
“ falsely so-called,” instead of simplifying 
the problems of Nature, and bringing to 
light her hidden mysteries, seems to com
plicate and confuse every phenomenon it 
touches.

Suppose, for example, a cubic inch of 
iron at a permanently red-hot tempera
ture, placed in the middle of a room 
twenty feet square, on a cold day, its effect 
would scarcely be sensible a short distance 
from it; yet, if the same quantity of iron 
were spread out into a sheet thin enough 
to cover the floor of the room, and could 
be kept at the same temperature, the diffu
sion of heat would be so intense, owing to 
the greater radiating surface, that no one 
could live in the room for a single minute. 
Place the same cubic inch of permanently 
red-hot iron in contact with a sheet of 
copper, and its heat would be rapidly dif
fused over the surface of the sheet, and 
from it radiated in augmented warmth 
throughout the room. This cubic inch of 
iron represents the tuning-fork, while the

sheet of copper answers for its sounding- 
board. Although the heat radiates with 
augmented rapidity from its more extended 
surface, and owing to its peculiar molecu
lar structure, yet it requires no vibratory 
motion of the copper whatever to cause 
this increased radiation. A sheet of iron 
in lieu of the copper would prove a poorer 
sounding-board for radiating the heat, be
cause, being a poorer material for the pur
pose, the heat would not spread with the 
same facility over its surface as over that 
of the copper, consequently we would feel 
less warmth in the room.

All these facts in regard to the radiation 
and diffusion of heat are instructive as 
analogies of the radiation of sound; and, 
though governed by different laws in some 
respects, yet the general principle of the 
two operations is the same. On the quality 
of the radiator and the extent of its surface 
in the two phenomena depends the amount 
of diffusion both of sound and of heat; and 
in ̂ neither case does this augmentation 
depend in the slightest degree on the mo
tion communicated to the radiating sur
faces, and thence to the air, whatever con
tingent vibration either may incidentally 
produce.

The same law of radiation in propor
tion to surface holds good with reference 
to odor. A quantity of musk would not 
diffuse itself and fill a room with its pecu
liar fragrance as rapidly if in the form of 
a ball as if it .were spread out over a large 
radiating surface; and even then the char
acter or quality of the surface on which 
it was spread would have something to do 
with it. The warm surface of a board 
would radiate the fragrance with much 
greater intensity than a sheet of ifce. The 
diffusive and radiative action of odor is 
almost exactly the same in these respects 
as those of sound and heat, yet no one 
thinks of making odor anything but sub
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stantial emissions; and I have yet to learn 
that either Helmholtz or Tyndall has ever 
gone so far in their mystification of Na
ture’s phenomena as to attribute the diffu
sion and radiation of a certain fragrance 
to the oscillatory petaliferous tremors of 
the rose and honeysuckle! They, in fact, 
find no difficulty whatever in accepting 
the proposition that a substance consti
tuted of real atoms in the form of musk 
can diffuse and propagate itself by an un
known law from particle to particle of the 
atmosphere, and thus project its rays of 
substantial fragrance over acres of still air 
in a few minutes without any kind of un- 
dulatory motion or air-waves whatever. 
Yet, like sound, this substantial emanation 
must have a suitable conducting medium 
or it will not travel at all. Place a grain 
of musk under an exhausted receiver, and 
no odor would radiate to fill the vacuum. 
So, also, place a bell within the same re
ceiver, and cause it to strike by suitable 
mechanism, and no sound emerges from 
this region of vacuo. The sonorous atoms 
generated by the vibrations of the bell, as 
well as the odorous atoms generated by 
the musk, fall powerless for want of a con
ductor. The substantial atoms of elec
tricity will not travel without a conducting 
medium, neither will those of sound or 
odor. Yet, evidently, they are equally 
substantial.

Although electric discharges are gen
erated by the chemical action of the acids 
upon the zinc in the battery, and notwith
standing this chemical process may, and 
no doubt does, cause a degree of tremu
lous action among the molecules of the 
metal and of the liquid while generating 
and releasing this wondrous substantial 
element called electricity, yet no one 
would be so weak as to suppose that this 
tremor actually “sends” off these electric 
pulses at the enormous velocity of thou

sands of miles a second, much less that 
they are propagated by means of air-waves 
or wire-waves umoulded" and “ carved” 
by this tremulous motion of the zinc or 
this effervescing action of the acid! No! 
chemists and physicists have more reason 
and logic when they come to treat on the 
generation and propagation of electric 
pulses, and at once concede that although 
the electricity is generated and liberated 
by the molecular tremor of the zinc and 
the effervescing action of the acid, yet its 
propagation through a wire depends on an 
unknown law of conduction peculiar to 
that particular substance,without bringing 
into the solution either etherealf aerial’ or 
metal undulations. Yet, whenever they 
change to the production of sound-pulses, 
which are generated by an almost similar 
kind of molecular tremor, and propagated 
by a similar unknown law, they at once 
become mere children in the superficiality 
of their logic, ignoring all ideas of the pos
sible radiation of substantial pulses of 
sound by a law of conduction peculiar to 
that particular kind of substance the samr 
as electric pulses travel; but, trampling 
under foot all analogical propriety and 
consistency, conclude that these sonorous 
discharges are literally driven off as air
waves, or iron-waves as the case may be, 
the entire distance they are propagated 
by the actual motion or tremor of the 
sounding body, though the slightest ob
servation would have convinced them that 
the pulses start with a velocity nineteen hu#• 
dred times greater than that of the move
ment of the instrument which is supposed 
to “send ” them! *

I now enter upon the consideration of a 
sonorous problem second in importance 
to no other question connected with the 
present discussion,— a question involving; 
phenomena which are looked upon bjr 
physicists, and especially by all writers om
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sound, as among the most conclusive 
proofs that sound is propagated by means 
of air-waves constituted of “condensations 
and rarefactions.”

I refer to the well-known and univer
sally observed effects of magazine explo
sions in the breaking of windows at a dis
tance,— sometimes even miles away from 
the source of the atmospheric concussion. 
As strange as it may appear to the reader, 
it is absolutely taken for granted by all 
physicists that the concussive shock or 
condensed atmospheric wave which 
crushes in windows and sometimes even 
houses, is the same as the sound-pulse 
generated at the instant of the explosion, 
no distinction whatever being even dreamt 
of between such sound and such condensed 
wave of air! Yes, surprising as it will ap
pear before we get through with this ex
amination,not one writer on sound,among 
these greatest scientific investigators of the 
world, has been able to see the least differ
ence between the sound of such an explo
sion and its concussive shock,which would 
knock a man lifeless to the ground if stand
ing near the magazine! That such careful 
thinkers should be totally ignorant (I use 
the word ignorant with due respect, but at 
the same time mean it,) of any distinction 
between the two phenomena, but should 
employ them in their descriptions of such 
events interchangeably, as meaning one 
and the same thing, is among the most 
startling facts connected with the investi
gations of modem science.

The subject is therefore of so much im
portance that I shall be obliged to devote 
several pages to its discussion, in which I 
propose to show, not only that all scien
tific writers upon this subject so far are 
mistaken, but that the explosions of mag
azines furnish one of the most conclusive 
and unanswerable arguments against the 
atmospheric wave-theory of sound which

could be desired. If the advocates of the 
wave-hypothesis should thus be obliged to 
look on and see their most important 
weapon wrenched from their hands and 
fatally turned against them, surely they 
will begin to consider their theory as be
coming hopelessly involved.

I now call attention to the fact, which 
appears never to have entered the minds 
of these astute writers, that at the explo
sion of a magazine thousands and possibly 
tens of thousands of cubic yards of gas 
are instantly generated and added to the 
air, which necessarily, without any refer
ence to the accompanying sound at all, 
shove away the circumambient atmosphere 
in all directions; and,in doing so,naturally 
and unavoidably condense its particles, 
thus forming an intensely compressed air
wave, which is driven away at an enormous 
velocity, producing the agitation and con
cussion at a distance which break windows, 
as so often witnessed. These great inves
tigators of natural phenomena haVe never 
thought of the least difference between an 
effect thus produced, where a mountain of 
gas is instantaneously added to the air, 
and that of a sound perhaps equally as 
loud caused by the clashing of twro trains 
of cars together or the falling of a building, 
in which nothing is added to the bulk of 
the atmosphere! No,- so far from making 
this manifest distinction, so clearly scien
tific, and which, as we shall soon see, ex
plains the whole matter at the expense of 
the very theory it has been supposed to 
favor, these sound-writers speak in the 
most unsophisticated manner of windows 
being crushed in by a “sound-pulse” sent 
off from a magazine explosion, ignoring 
entirely the distinction I am here pointing 
out.

As an example of this childish super
ficiality, I will quote Professor Tyndall’s 
innocent description of the breaking of
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windows at Erith. It will surely amuse 
the reader, if it does not instruct him:—

** The most striking example of this inflection of 
a sonorous wave that I have ever seen, was ex
hibited at Erith after the tremendous explosion of 
a powder magazine which occurred there in 1864. 
The village of Erith was some miles distant from 
the magazine, but in nearly all cases the windows 
were shattered; and it was noticeable that the 
windows turned away from  the origin o f the explo
sion suffered almost as much as those which faced it. 
[This effect is simply explained by the tremendous 
shove given to the air, causing it to compress around 
the buildings equally on all sides. Professor Tyn
dall thinks it was the 41 sonorous wave” which in 
flected, and doubled its two ends around the build
ing, thus crushing the windows!] Lead sashes 
were employed in Erith church, and these being 
in some degree flexible, enabled the windows to 
yield to the pressure without much fracture of the 
glass. Every window in the church, front and 
back, was bent inwards. In fact, as the sound-wave 
reached the church it separated right and left, and 
tor a moment the edifice was clasped by a girdle o f 
^densely compressed air**—Lectures on Sound, p. 23.

The reader observes, no doubt with 
some degree of surprise, that no distinc
tion is even hinted at in the above citation 
between the “girdle of intensely com
pressed air” caused by the cubic acres of 
added gas, and the “sound-wave” which 
appeared to accompany the concussion; 
but, instead of this manifest discrimina
tion, the two are used interchangeably,— 
the fallacy of which will now be made ap
parent.

First of all, I here make an announce
ment.—call it a prophecy, if you like,—to 
which I invite the attention of Professors 
Tyndall, Mayer, and Helmholtz, namely, 
that the condensed air-wave or atmos
pheric concussion which breaks a window 
at a distance from an explosion of powder, 
will be found\ when tested\ to be altogether a 
different effect from  the sound produced by 
the same explosion, and that it w ill also be 
found to travel at a different velocity, which 
velocity will be in proportion to the quantity

o f gas added and the distance the condensed 
wave has traveled/  If this prediction shall 
ever be subjected to careful scientific ex
periment, which can be easily done and at 
trifling expense, it will be found that the 
velocity of the concussive shock as com
pared to the velocity of the sound itself 
will bear the following relation: For a 
short distance from the explosion (de
pending on the quantity of gas added to 
the air) the condensed air-wave will prob
ably travel faster than the sound by util
izing the greater spring-power of the air 
at the start, but at a long distance (say 
three or four miles) from the explosion 
the sound will certainly be found to reach 
the observer first, since the greater expan
sion of the condensed atmospheric shell 
will weaken the effect of its elastic spring 
and decrease the velocity of the concus
sive shock. While the sound-pulse (which 
is a separate and independent thing from 
the condensation of the air caused by the 
instantaneously added gas) has but one 
uniform, rate of velocity from the time it 
starts till it reaches its maximum distance, 
the speed of the condensed wave of air 
which breaks the window will be found to 
be at its maximum at the start, and grad
ually to travel slower and slower as a 
larger and larger circle of atmosphere is 
embraced within the wave, till finally its 
velocity must entirely die out with its 
effect, not moving probably a foot a sec
ond. And while the audible sound-pulse 
would necessarily be limited and entirely 
die out within a certain distance, there is 
no conceivable limit to the condensed at
mospheric wave but the upper boundary 
of the aerial ocean, as philosophy must 
teach us, if we take the trouble to reflect, 
that a single cubic yard of gas added to 
the air anywhere would so act on its elas
ticity and expansibility as to continue the 
displacement and motion to its upper sur*
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face,—gradually, as before observed, be
coming weaker and weaker. This is clearly 
taught by the principle of the conservation 
of force, the displacement of matter, and 
the persistence of motion.

It is entirely different, however, in case 
of a sound caused by a falling tree, for 
example, which does not add a cubic inch 
to the bulk of the air, though its report 
moves off with the same velocity exactly 
as that of the sound of an explosion. The 
atmosphere is merely displaced by the 
moving tree from in front, and has only 
to pass around behind the trunk and fill 
the partial vacuum caused by its motion, 
thus producing by its mobility (which these 
sound-investigators seem almost entirely 
to ignore) an equilibrium, without prob
ably stirring the air half a dozen rods off. 
For this reason, the falling of a tree or of 
a building produces no atmospheric con
cussion outside of this limited agitation, 
though the sound may be heard for miles 
away, and might prove even equal in in
tensity to that of an explosion. There 
being no large amount of gas or other 
elastic material added to the atmosphere 
by the falling tree there is no shell of “in
tensely compressed air" driven off to a dis
tance to crush windows,which must neces
sarily be the case when such a body of gas 
is instantly generated, compelling the air 
which had just occupied that space to 
move off at great velocity in all directions. 
Yet, clear and simple as this exposition 
must be to the reader, Professor Tyndall, 
with all his reputed scientific penetration, 
was incapable of seeing it, and hence de
liberately mixed up this“girdle o f intensely 
compressed a ir"  caused by the added gas, 
with the sound-pulse, which, let it be ever 
*o intense, is not capable of stirring the 
lightest feather unless tuned to oscillate 
in unison with its own periodic pulsations.

But I do not yet propose to leave this

magazine problem, clear as it is, without 
further elucidation. I will now give an 
illustration of the distinction here pointed 
out between a sound-pulse and an atmos
pheric concussion caused by the sudden 
addition of a large quantity of gas, which 
will make it so clear that a schoolboy will 
be able to comprehend it, though I antici
pate more difficulty with physicists who 
are not capable of seeing any difference 
between an atmospheric concussion which 
breaks windows and the sound generated 
by the same explosion.

We will figure to our minds a smooth 
tube, say a couple of miles long, having 
a closely fitting piston in one end and 
being open at the other. It is evident, if 
the piston should be suddenly forced into 
the tube a few inches it will create a con
densation of the air immediately in front 
of it, which, not being able to escape side- 
wise, will act on the air in front of that, 
and so on communicating the condensa
tion from one particle of air to another 
till the concussion reaches the far end of 
the tube, where it would demonstrate it
self by acting on a candle-flame or any 
sensitive object, whether in tune or not, 
such as a feather, placed at the outlet.

This sudden shove of the piston is ex
actly the same in principle as the sudden 
addition of a quantity of gas to the sur
rounding atmosphere by an explosion of 
powder or nitro-glycerine. If the piston 
is moved an inch into the tube, it will, in 
effect, add one inch to the air in the tube 
directly in front of the piston, which, as a 
matter of course, must shove the air of the 
tube with a force equal to the spring-power 
of this condensation, and will not cease 
with its shoving process till its effect 
reaches the open air at the far end of the 
tube, which will then, and not till then, 
establish an equilibrium in the genera] 
atmosphere outside of the tube, or com
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pensate for the vacuum produced behind 
the piston in giving the original impulse. 
This vacuum is, of course, instantly and 
almost completely filled by the expansive 
tendency of the surrounding atmosphere 
near it, but the equilibrium can not be 
said to be fully re-established till the con
densation within the tube has traveled the 
two miles and has been added to the bulk 
of the outside air.

Thus far it is, of course, plain sailing, 
and without any chance for controversy. 
But right here begins the confusion of 
physicists. They seem to think if the pis
ton is shoved instantaneously but a single 
inch, thus in effect adding one inch to the 
air of the tube directly in front of it, that 
such a condensation would travel through
out the length of the tube with the same 
velocity precisely as i f  the piston had been 
shoved twelve inches or twelve feet in the 
same instant o f time, and thus added as 
many inches or feet to the air of the tube 
instead of a single inch; though this mani
festly can not be the case, because the 
spring-power of a twelve-inch condensa
tion instantly generated must be vastly 
greater on the column of air in front, and 
must drive it with vastly greater velocity 
toward the outlet of the tube, notwith
standing the compressibility of the air, 
than could- be effected by a spring-power 
of one inch. It seems to me to be so self- 
evident that the speed of the concussive 
impulse or condensed wave along the tube 
must bear some sort of proportion to this 
force of the spring or quantity of air in
stantly added by the movement of the 
piston, that it requires no argument to 
prove it; and I must say I fail to form a 
very favorable estimate of a man’s philo
sophical or mechanical perspicacity who 
can not see it, or who takes the opposite 
view, as do our most learned savants. So 
far from admitting this, as I conceive,

elementary principle of physics, they ac
tually teach the principle that if the piston 
could be instantaneously moved a distance 
of fifty feet, thus compressing this quantity 
of air within the space of a single inch 
or even less (representing the condensed 
force of powder before its explosion), such 
an expansive spring-power would not 
shove the remainder of the air in the tube 
with any greater velocity than if the piston 
had moved but a quarter of an inch, hav 
ing the very weak spring-force such a 
trifling condensation would have pro
duced ! This, I admit, is a serious charge 
to make against the greatest scientists of 
the age; but I will sustain it unequivo
cally not only from the record but by the 
unavoidable logic of their explanation of 
magazine explosions, in making them con
form to the wave-theory. Let me have 
the reader’s attention for a few moments 
upon this single point.

In the first place, these physicists fully 
justify my charge by making the condensed 
wave of air which is shoved away in all 
directions at the explosion of a magazine, 
identical with the sound-pulse which the same 
explosion produces, without any reference 
to the amount of gas added, as just quoted 
fully from Professor Tyndall, with which 
also all other writers on the subject agree. 
I will illustrate this. If a single barrel of 
powder, for example, should be exploded 
at the magazine, the sound would, of 
course, be heard, and the concussive shock 
felt, at the distance of a mile away. Pro
fessor Tyndall says this sound-pulse and 
this condensed air-wave are identical. 
Then, if one thousand barrels of powder, 
instead of a single barrel, should be ex
ploded at the same place, causing one 
thousand times as much gas and spring- 
force to drive the air, the concussive shock 
and the sound-pulse heard a mile away would 
still be identical̂  according to this same
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high authority. Now, since there is no 
appreciable difference between the ve
locity of a loud and of a feeble sound, as 
universal observation proves, and conse
quently no difference between the velocity 
of the sounds of the two explosions just 
supposed, it is clear that my charge is sus
tained to all intents and purposes, namely, 
that the logic of Professor Tyndall and his 
collaborators on sound teaches that the 
velocity of a condensed wave caused by the 
sudden addition of air or gas to the atmos
phere does not depend in the slightest de
gree on the quantity o f air or gas added\ 
since both quantities and their resultant 
condensations in the two explosions are 
identical with their accompanying sound- 
pulses, and since all sounds have but one 
uniform velocity in air of the same tem
perature ! Hence, it follows, as the result 
of this reasoning, that, could a piston be 
instantaneously pushed into our supposed 
tube a distance of fifty  feet, ^producing the 
same effect as if fifty feet of additional 
air were instantly introduced in front of 
the piston, it would not drive the con
densed wave toward the far end of the 
tube with any greater velocity than if the 
piston were shoved the sixteenth o f an inch, 
since all condensed waves o f air are identical 
with sound, and all sounds have the same 
velocity/  There can be no escape from 
this conclusion, grind as it may the logic 
of these great scientific investigators, as 
will soon be demonstrated by the very 
words of one of the foremost of their 
number. To attempt to modify it in the 
least would be at once to abandon the 
identity of the “sound-pulse” and the con
densed air-wave, sent off from a magazine 
explosion, and such a modification would 
be the simple renouncement of the entire 
wave-theory of sound.

I have already explained that a con
densed wave in the open air, driven off by

the explosion of a given quantity of pow
der, dynamite, or nitro-glycerine, would 
travel at its greatest velocity at the start, 
its speed becoming slower and slower the 
larger the circle of atmosphere embraced 
within the expanding condensation. Not 
so, however, with the condensed wave in 
our supposed tube. As the wave instantly 
generated by the motion of the piston can 
not expand laterally, like the condensation 
caused by a magazine explosion, but must 
continue on in the same direct course, 
controlled by the same limits of the sides 
of the tube to its far end, it must seem 
evident that any given condensation 
caused by the moving piston will travel 
with the same uniform velocity from one 
end to the other of the tube. If the added 
air, or, what is the same, if the movement 
of the piston be small, the spring-force of 
the condensation thus generated will be 
slight, and its velocity throughout the tube 
will be correspondingly low; but if the 
piston should move suddenly a larger dis
tance the spring-force of the condensed 
wave and its velocity will be correspond
ingly increased, though in both cases the 
velocity will probably be uniform, or at 
least very nearly so, from the start to the 
finish.

In assuming this condensed wave of air 
resulting from an explosion (which is pre
cisely the same thing as that in the tube, 
since the explosion of a little powder in 
front of the piston would produce the same 
effect exactly,) to be identical with the 
sound-pulse, as all physicists are compelled 
to do according to the wave-theory, they 
are unavoidably forced to assume, as al
ready demonstrated, that such atmospheric 
condensations, whether large or small, 
must travel at the same uniform velocity, 
without any retardation by expansion in 
the open air, since the velocity of all sounds 
is exactly the same whether caused by
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small or large explosions. The final result 
of this reasoning is, either that all addi
tions of gas to the air by the explosions of 
powder, whether large or small the quan
tity—whether a hundred pounds or a mil
lion tons—must drive the condensed wave 
with the same velocity, or else such con
densation is not identical with the sound- 
pulse, since all sounds, as every one ad
mits, travel ‘With the same velocity/ This 
logical sapping and mining of the wave- 
theory must inevitably result in the sur-. 
render of the citadel, as will now be 
seen.

The foregoing being the unperverted 
and undeniable logic of physicists, let us 
for a few minutes turn to the record. By 
reference to Appletotis American Encyclo
pedia and its elegantly written article on 
“Sound,” fortunately within the reach of 
all students desiring to investigate the 
matter, Professor Mayer, the highest au
thority on sound in this country and called 
by many the Helmholtz of America, makes 
use of this very illustration of the tube 
with a movable piston at one end, and ac
tually assumes and teaches that the ve
locity of the atmospheric condensation 
caused by a sudden shove of the piston 
must necessarily be the same as that of 
$ound, or must of necessity travel 1090 
feet in a second at a temperature of 32 de
grees Fahrenheit, since that is the admitted 
velocity of sound. As surprising as it may 
seem to the unscientific reader, and in ex
act conformity to the foregoing argument, 
this physicist makes no distinction what
ever in the velocity of the condensed wave 
thus generated,whether the piston is moved 
one inch or ten feet, so the movement is 
instantaneous; and consequently he points 
out no difference in the speed of such a 
wave, whether the spring-force of the con
densation generated by the piston's motion 
be equal to a pressure of one ounce or one

thousand pounds! He assumes this ve
locity of the condensed wave along the 
tube to be the same as that of sound,— 
nothing more and nothing less,—and hence 
it must be the same necessarily, whatever 
the spring-force employed to drive it, since 
the velocity of sound through this tube at 
any definite temperature, as already shown, 
is always the same!

As this writer fails to note this distinc
tion, but rather ignores it, the same as did 
Professor Tyndall in reference to the mag
azine explosion and the destruction of the 
windows at Erith by a “sound-wave,” I am 

* therefore compelled, as I did in the other 
case, to definitely point out the law gov
erning the transmission both of the sound 
and of the atmospheric condensation 
through this tube, and thus indicate the 
manifest difference between them, which 
science and its exponents so far have 
failed to do.

Let us suppose the piston to be moved 
instantaneously into the tube a certain 
distance by the blow of a hammer, which 
also makes a sharp report at the same 
time. This simultaneous sound of the 
blow and atmospheric wave produced by 
the movement of the piston might or might 
not travel with the same velocity toward 
the far end of the tube. It would, of 
course, depend entirely upon the distance 
the piston was driven by the blow of the 
hammer, or, in other words, upon the 
quantity of air (in effect) thereby added 
to the atmosphere of the tube. It is evi
dent that a true distance for the piston to 
suddenly move by this blow might be ar
rived at by experiment which would fur
nish just enough spring-force to carry the 
condensed wave through the tube with a 
velocity equal to but not exceeding that 
of the sound-pulse caused by the same 
blow of the hammer. But it is likewise 
evident that a distance might be selected

j
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for the piston to move (say one sixteenth o f 
an inch) which would produce so little 
compression of the air in front as to cause 
the condensed wave to lag behind, and 
possibly not travel one tenth as fast as the 
sound of the hammer. In this case, how
ever, the condensation, as before remarked, 
would probably travel through the tube at 
a uniform velocity from end to end, though 
the sound would vastly outstrip it. The 
speed of so slight a condensation would 
resemble that of a condensed wave from 
a magazine explosion when it had nearly 
spent itself by expansion and rarefaction, 
as already explained. And, finally, it is 
evident that a distance could be deter
mined for the piston to move (say ten, 
twenty, or forty feet,) simultaneously with 
the blow of the hammer, provided it could 
be instantaneous, which would add suffi
cient spring-force to carry the condensed 
wave with a velocity twice or even three 
times that of sound. Is not this simple 
and clear? Yet these palpable and mani
fest distinctions, lying at the very basis of 
pneumatics and acoustics, as any analytical 
mind must perceive, have never entered 
the thoughts of these great physicists. 
Why? The answer is plain. Simply be
cause the universally accepted wave-theory 
of sound is obliged to lay down as its fun
damental principle that a sound-pulse of 
any kind consists in and is propagated by 
means of a condensation of the air, and can 
only travel as such compressed atmos
pheric pulse. Hence, after starting out 
with this fallacy, it became necessary, in 
order to harmonize natural phenomena, to 
compel all kinds of atmospheric conden
sations to conform to this law, and thus to 
travel at the observed velocity of sound! 
As physicists were unable to separate the 
concussive shock of a magazine explosion 
from its sound-report, but must suppose 
the two necessarily to be one and the same

thing, according to this wave-hypothesis, 
it is asking altogether too much of them 
now to distinguish between the velocity of 
a condensed wave in a tube and its accom
panying sound derived simultaneously from 
the blow of a hammer! It is owing entirely 
to the blinding effect of this all-pervading 
fallacy of atmospheric sound-waves having 
“condensations and rarefactions,” gener
ating thereby “ heat,” and thus adding 
“ one sixth” to the elasticity of the air 
and the velocity of sound, that we see 
Professor Tyndall deliberately and almost 
pitiably jumbling a “ sound-wave” or a 
“ sonorous pulse” with the “ girdle of in
tensely compressed air” which crushed in 
the windows at Erith /  And it is owing to 
the same reason that we see Professor 
Mayer, one of the most brilliant intellects 
of America, laying down his law that the 
velocity of a condensed wave in a tube, 
caused by the sudden shove of a piston, 
must necessarily be 1090 feet a second, 
or, in other words, must conform to the 
observed velocity of sound, without the 
least regard to the amount of conden
sation the piston produced, or the force 
thus brought to bear in propelling the 
wave!

I will now quote Professor Mayer’s own 
words from the Encyclopedia, that their 
clearly erroneous character may be mani
fest to the reader:—

“ If air were incompressible, a motion produced 
at any point of its mass would instantaneously be 
transmitted to every other point o f the atmosphere"

Then, to show what he means by the 
transmission o f this “ motion” “ to every 
other point of the atmosphere,” he con
tinues, without break, to use the illustra
tion of the tube,of which I have spoken:—

“ Thus, if we imagine a tube open at one end 
and closed at the other by a piston that moves m 
the tube without friction, it is evident that if this 
piston were pushed into the tube a certain distance
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ike air would at the same time move out o f the tube 
at the open end. [That is, on the supposition, as 
above, that the air was “ incompressible. ”] But 
air is compressible and elastic, and after the piston 
has been pushed into the cylinder, a measurable 
interval o f time will have elapsed before the air 
would move out of the open end of the tube. This 
interval is the time taken by sound to tm vel the 
length o f the tube.”

He thus not only confirms what I have 
already said, that the condensed wave 
caused by pushing the piston into the tube 
must necessarily travel, according to the 
wave-theory, with the velocity of sound, 
whether it be accompanied by sound or 
not, and without any regard to the amount 
or force of this condensation or the dis
tance the piston is instantaneously moved, 
but he also teaches the enormous and self- 
evident error that “ if air were incompress- 
ible a motion at any point o f its mass would 
instantaneously be transmitted to every other 
point of the atm ospherewhich “ motion" 
he immediately explains to be the absolute 
displacement of the entire atmosphere to 
the extent of the movement! This he 
manifestly means to teach by his illustra
tion of the tube, out of which the air would 
instantly rush as the piston was pushed 
into the other end, supposing the air to be 
incompressible, and to the exact amount 
of the piston’s movement. A more erro
neous inculcation than this can not be 
imagined, as I will now show.

As recently remarked, he here ignores 
in toto the mobility of the air, and overlooks 
one of the plainest principles in science, 
that even if the atmosphere were wholly 
“incompressible" it still might possess ex
treme mobility, and thus compensate for 
any “motion," and neutralize its effect by 
its disturbed portion moving around the 
disturbing body and thus establishing an 
equilibrium, without the motion being 
transmitted more than a few inches from 
the center of disturbance. Instead of rec

ognizing this elementary fact of science, 
he makes no reckoning of this principle of 
mobility at all, and teaches that if the air 
was incompressible, a fly, by moving its 
wings and thus stirring the attnosphere, 
would actually continue the same displace
ment “ to every other point of the atmos
phere,” even carrying this same motion 
around the earth, just as the air would 
move out of the tube by the motion of the 
piston!

Now, we have just such an element as 
he supposes in water, which is practically 
incompressible though possessing the same 
mobility in proportion to its density as the 
atmosphere. Hence, if we had an inex- 

.pansible tube two miles long filled with 
water free from air, a piston pushed into 
one end would cause the water to pass out 
at the other end at the same time. Why? 
Because, in the first place, being incom
pressible its particles can not squeeze to
gether; and, secondly, its mobility can not 
be made available to counteract this mo
tion, or to compensate for the displace
ment, owing to its confinement by the 
sides of the tube. But supposing the tube 
were not there, and the same disturbance 
of the water should take place in the open 
ocean by pushing the same sized piston 
through it the same distance, this authori
tative writer teaches, if his words have 
any meaning at all, that this motion 
“ would instantaneously be transmitted to 
every other point of the" ocean, displacing 
every particle of its millions of cubic miles 
of water to the full extent, in the aggre
gate, of this piston movement, just as truly 
and literally as that the same quantity of 
water would be forced out of the end of 
the supposed tube! There is no possible 
escape from this conclusion, since the 
water is practically incompressible, and 
its mobility is not named or so much as 
hinted by this physicist. I doubt if he
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even thought of it, or he surely would have 
detected the fallacy of his teaching, and 
not have placed on record, to stand for
ever, such an unmitigated philosophical 
blunder.

And here we are compelled to note the 
surprising fact, that, while these writers 
on sound are constantly calling our atten
tion to the “ elasticity/* “density/* and 
“compressibility** of the air,and its conse
quent spring-power in conveying a pulse 
or atmospheric condensation with great 
velocity to a distance,. they never even 
name the mobility of the air, one of its 
most important and persistent character
istics! Is there any meaning in this as
tonishing fact, or any way of accounting 
for such a remarkable oversight in scien
tific writers? I will not say it is an inten
tional suppression of a well-known scien
tific fact, but when we come to consider 
that should the mobility of the air be recog
nized in their arguments on wave-motion, 
it would in every instance overthrow the 
wave-theory of sound, the coincidence be
comes at once startling and suggestive! 
When these physicists are engaged in con
structing their beautiful mathematical hy
pothesis of a sound-pulse causing a “con
densation** of the air,which generates^*/ 
enough to add “one sixth** to the velocity 
of the sound, and which, owing to the 
spring-power of the air resulting from its 
compressibility and elasticity, is driven from 
mass to mass of the atmosphere at a ve
locity of 1120 feet a second, all by the 
trifling aggregate movement of a tuning- 
fork’s prongs seven inches in a second\ they 
•eem to shut their eyes to the fact that if 
the air possesses any mobility at all, or the 
least tendency to get out of the way of the 
advancing prong and move around behind 
it, the continuation of this supposed “pulse** 
or “ condensation** a single inch beyond 
file travel of the prong is utterly impossible.

It is therefore clearly manifest that this 
principle of atmospheric mobility or this 
tendency of the air to move aside as an 
object is passing through it, even if its 
density and mechanical viscosity were 
equal to those of mercury, completely ! 
nullifies the hypothesis of an air-pulse or 
condensed wave being continued a single 
foot in advance of any object, if even 
moving as swiftly as a bullet when fired 
from a rifle, which travels at least 2,000 
times swifter than the prong of a tuning, 
fork! If the air did not possess the prin. 
ciple of mobility, or, in other words, couM 
not get out of the way of a body passing 
through it and thus pass around behind, 
then the pulse must necessarily continue 
on in a direct line in advance of a fork’s 
prong the same as in our supposed tube, 
moving at a velocity corresponding to the 
velocity of the impelling body, as before 
illustrated. But the mobility of the air, 
which the wave-theory wisely and neces
sarily ignores, alone counteracts and neu
tralizes this supposed tendency of a pulse 
or condensation to travel any distance in 
free air driven by a body moving through 
it at whatever velocity.

The fact that any physicist claiming to 
think or reason, knowing of the mobility of 
the air and its perfect freedom to escape 
sidewise when disturbed by a moving body, 
should have ever taught, except as a huge 
scientific joke, that condensed air-waves 
are actually driven off at a velocity of 1120 
feet a second in advance of the prong of a 
tuning-fork moving but seven inches in a 
second, must prove a source of almost in
finite amusement to scientific investigators 
of the not very distant future; while the 
very writers, I doubt not, who now advo
cate these infinite impossibilities will them
selves be the first to laugh at their unpar
alleled absurdity as soon as the question 
is once fairly brought to their attention.
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So far, then, from the position of Pro
fessor Mayer being correct in regard to 
the instantaneous transmission of a dis
turbance to all parts of an “incompressible” 
body, it turns out to be exactly the reverse, 
as was seen in the analysis of the motion 
of a violin-string, and the enormous blun
der of Professor Helmholtz. If the air 
were really incompressible % while at the same 
time possessing mobility, as seen in the case 
of water, this very condition would prevent 
such transmission instead of encourage it! 
But with the atmosphere compressible, as 
we know it to be, let a movement take 
place in the midst of the aerial ocean, and 
this very principle of compressibility will 
permit the disturbance to extend around 
for some distance, as seen in the move
ment of a fan in a still room, into which 
smoke has been admitted to visualize the 
motion; whereas, if the air were practically 
“incompressible,” as in Professor Mayer’s 
supposition, the same as water, the dis
turbance would be rigidly confined to the 
moving body, while the mobility of the air 
would continually come into play to re
establish -equilibrium.

I have thus far spoken of water as prac
tically incompressible, which it is so far as 
any ordinary motion producing an appre
ciable effect is concerned, since its utmost 
compressibility which mechanics has been 
able to demonstrate, amounts to but one 
part in 22,000 for each atmosphere, or 
fifteen pounds pressure to the square inch. 
It is perfectly evident that the mobility of 
a body in no way depends upon or is re
lated to its compressibility, since mercury 
is just as mobile as water, while it possesses 
but one twentieth the compressibility, or but 
one part in 440,000 for each atmosphere. 
Even the mobility of atmospheric air itself 
does not exceed that of quicksilver, though 
the air is the most compressible of all cor
poreal substances, since it is susceptible

of reduction in bulk by pressure till it con
tains 770 atmospheres, when its density, 
which would be equivalent to its weight, 
would exactly equal that of water at sixty 
degrees Fahrenheit. We thus see that a 
fluid might be assumed to be absolutely 
incompressible, and yet retain the highest 
degree of mobility, which completely 
annihilates the argument of Professor 
Mayer.

A little reflection must teach us that, if 
we suppose the air to be really “ incom
pressible,M a motion would have to be 
sufficiently powerful to displace the entire 
atmosphere with its millions of tons weight 
in order to instantaneously effect this 
transmission of “motion” to its extreme 
limits, as Professor Mayer asserts! To 
illustrate it, suppose the experiment to be 
tried with water. According to the teach
ing of this savant (and it is impossible for 
his language to be misunderstood), if a 
moneron should move its body at the bot
tom of the ocean, four miles below its 
surface, supposing the water to be incom
pressible, or should thrust out one of its 
pseudopodia, the mobility of the water di
rectly around this little creature counts, 
for nothing at all in the scientific estima
tion of this physicist, since he wholly ig
nores it; but in lieu of this, he tell us the 
“motion” would absolutely be “transmitted 
to every other point o f the" ocean, or, in other 
words, the entire ocean would be displaced 
bodily to the aggregate extent of this move
ment, thus requiring the physical lifting- 
force of thousands of millions of tons by 
the efforts of an animal no larger than a 
pin’s head, since the weight of the entire- 
ocean rests upon it, and being “ incom
pressible,” must be displaced to its farthest 
limits, according to this highest American 
authority on physics! A philosopher who 
really and deliberately supposes that if 
water were “ incompressible,” which, as we
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see, it is almost, he would actually stir the 
entire ocean, and thus displace its countless 
millions of tons by dipping his finger into 
it, as unmistakably taught by Professor 
Mayer in the quotation I have made, since 
the motion would be instantaneously trans
mitted to every part o f it\ notwithstanding 
the wonderful mobility of water and the 
facility with which its particles accom
modate themselves to the movements of a 
disturbing body, can hardly be pronounced 
the proper man to write important scien
tific articles for encyclopedias. I say this 
with all deference to his great ability and 
his acknowledged scientific achievements, 
since it is entirely evident that the errors 
into which he has fallen, and which have 
equally misled the greatest physicists of 
all ages, are due to this prodigious fallacy 
of atmospheric wave-motion, and not to 
any fault as to his scientific education.

Returning to our supposed tube for a 
moment, and the transmission of a con
densed wave through it by the motion of 
the piston, it is well to note the fact that 
Professor Mayer does not confine his un
scientific reasoning to the pushing of the 
piston alone, but reverses the operation 
and supposes the piston to be withdrawn 
a short distance, with an exactly corre
sponding effect. It is undoubtedly true 
that this withdrawal tends to rarefy the 
air immediately behind the piston, and 
necessarily causes the entire atmosphere 
of the tube to move backward and fill up 
the vacuum thus produced. The palpable 
error into which he here falls, is in making 
the velocity of this “rarefaction” neces
sarily the same as that of the “condensa
tion” caused by instantaneously pushing 
the piston, and both of them necessarily 
the same as that of sound. whereas, if he 
had duly considered the matter, he would 
have seen that while the vacuum caused 
by the instantaneous backward movement

of the piston is limited,\ and can only pro
duce a suction-force of about fifteen 
pounds to the square inch, whatever be 
the distance the piston may travel or what
ever the length of the vacuum produced 
in the tube, the spring-force of the air 
caused by compression is practically un
limited, depending entirely upon the dis
tance the piston is supposed to be instan
taneously pushed forward, since atmos
phere may be, as we have just seen, com
pressed with sufficient force to produce a 
spring of 1,000, 5,000, or even 10,000 
pounds expansive power to the square 
inch. Yet this manifest difference between 
the maximum force of a vacuum (fifteen 
pounds) and the unlimited spring-force of 
a condensation (from one ounse up to
5,000 or 10,000 pounds), with which every 
student of natural philosophy is familiar, 
is wholly left out of the calculation by 
this learned physicist, the same as was 
the mobility of the atmosphere.

I again assert that it is upon this very 
kind of scientific (!) reasoning that the 
wave-theory rests; and it is these very 
misapprehensions about the possible ve
locity of the transmissions of “condensa
tions and rarefactions” of the- air, while 
ignoring its mobility, which have led 
physicists into the monstrous errors, al
ready exposed, of the assumed propaga
tion of air-waves at a velocity of 1120 
feet a second, sent off by the aggregate 
movements of a tuning-fork’s prong but 
seven inches! It is, in fact, these very false 
notions here pointed out, combined with 
the sheer want of a little attention, which 
have led all sound-investigators to detect 
no difference between a condensed wave 0) 
air caused by the addition of a large quan
tity of gas at an explosion and the sound- 
pulse which is simultaneously generated. 
Professor Tyndall, by this weak system 
of reasoning, as has been fully shown,
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necessarily supposed it was the “ sound- 
pulse” which broke the windows at Erith, 
when the least attempt at philosophical 
analysis would have convinced him that 
the sound had nothing whatever to do 
with it, and only accompanied the “girdle 
of intensely compressed air ” which did the 
work of destruction, the same precisely as 
the so-called tidal wave crushes shipping 
and houses when sent off by a volcanic 
explosion beneath the water.

It would be just as sensible and scientific 
for the physicist to come before an au
dience and attempt to explain the tidal 
wave which recently shattered the shipping 
and destroyed a town on the Pacific coast 
of South America by calling it an aqueous 
usound-pulse,” as to-do the same thing with 
the condensed air-wave which crushed 
the windows at Erith! The two upheavals 
are entirely analogous, only the one acts 
on the ocean of atmosphere while the 
other acts on the ocean of water, while 
they are susceptible of precisely similar 
solutions, since the tidal wave, as has often 
been observed, is accompanied by the 
sound of the submarine explosion, show
ing that this sound has nothing whatever 
to do with the aqueous concussion,as a very 
stupid schoolboy ought to see.

If this great scientific lecturer should 
ever undertake to account for the phe
nomena of tidal waves and their destruc
tive effects on shipping and houses, I guar
antee that he would employ no such super
ficial and fallacious reasoning as he did 
in regard to the explosion at Erith. He 
would at once recognize, unless I under
estimate his sagacity, the proper distinc
tion between the rumbling sound-pulse and 
the aqueous concussion generated and radi
ated by the same volcanic upheaval, and 
would not think of perpetrating such a 
stupendous scientific imposition upon his 
audience or upon his own intelligence as

gravely teaching that the shipping and 
buildings were shattered by a “sound
wave” of “ intensely compressed” water! 
I repeat that he would not think of apply
ing to tidal waves his logic in regard td 
magazine explosions (though the philos
ophy of the two cases is precisely the 
same), unless his mind is more deeply im
bued with the fallacies of the wave-theory 
of sound than would seem to be possible. 
Then, if this be the true explanation of 
tidal waves, which no one can question, 
Professor Tyndall has only to apply the 
same reasoning to the explosion, and the 
shattering of the windows, at Erith, and 
his wave-theory of sound would a* once 
vanish into air many times thinner than 
one of his thinnest “ rarefactions”!

It now becomes a matter of curiosity to 
know whether these great investigators of 
sound-phenomena will be able to compre
hend the distinctions here so elaborately 
pointed out. Or will they continue on in 
the future, as they and their predecessors 
have done for centuries past, to represent 
the “ girdle of intensely compressed air” 
which is driven off by a magazine explo
sion and which crushes in windows and 
even buildings, as identical with the 
“ sound-pulse” generated by such explo
sion and radiated at the same time?

If they shall not yet be able to distin
guish between these two distinct effects, 
then let them try the experiment of burn
ing a couple of barrels of powder, and ob- 

* serving the effects at two separate stations, 
—distant, say, one and two miles,—with 
suitable instruments for recording the two 
arrivals of both the condensed wave and 
the sound report, and I again predict and 
guarantee that they will have an abundant 
reason for abandoning the wave-theory of 
sound by learning, to their amazement, 
that near to the explosion the concussive 
shock will outstrip the sound, while at a
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sufficient distance from it the sound will 
arrive some seconds in advance of the 
concussion.

I have thus ventured this scientific pre
diction in direct opposition to the univer
sally accepted theory of sound, and in the 
face of the prevailing opinion of scientists 
in regard to the identity of the sound-pulse 
and the condensed atmospheric wave 
caused by an explosion. Should any sci
entific association consider this prediction 
of sufficient importance to waste a barrel 
or two of powder upon it, let .them explode 
the former by exploding the latter; and,# 
should they be successful in doing it, no 
one will feel more gratified at the result 
than the writer.

Directly related to the foregoing, we 
encounter another difficulty of similar im
port. Advocates of the wave-theory labor 
under an ever-present misconception that 
there is an exact similarity existing be
tween the cause of the stirring of a unison 
body by sympathetic vibration (governed, 
as I will show, by a law of affinity as real 
and as impossible for us to understand as 
is that of magnetic attraction,) and that 
of the breaking of a window by this con- 
cussive atmospheric shock produced by 
an explosion; whereas there is a difference* 
between the two principles, their causes, 
and their effects, as wide and as deep as 
between any other observed natural phe
nomena. I will here, as in the preceding 
case, try to point out a rational distinction.

We are referred to the fact, as a proof • 
of this assumption, that a very thin and 
brittle vase may have its air-chamber so 
accurately tuned to the pitch of an organ- 
pipe that a powerful peal will cause such 
sympathetic vibration as to shatter it. The 
same thing has also occurred with panes 
of glass which happened to be so secured 
at their edges and held with such tension 
that a loud unison tone from the organ by

sympathetic vibration has caused them to 
break. Yet all the air-waves ever gener
ated by vibratory motion, if wrought in 
silence, I care not what their synchronism 
might be, could never break a vase nor 
stir a pane of glass by exciting sympathetic 
action. This self-evident distinction be
tween atmospheric vibrations with or with
out accompanying tone, may be new to 
scientists, but it is nevertheless a distinc
tion they are compelled to recognize.

This mysterious sympathetic action of 
an organ-tone on a unison body, or on a 
body tuned to make the same number of 
normal vibrations per second, by which a 
pane of glass may be broken by a certain 
organ-peal, must not be confounded with 
the concussive atmospheric shock caused 
by an explosion, as just explained, which 
crushes in windows indiscriminately, with
out the least regard to their unison tension. 
Writers make no distinction whatever be
tween these effects, as just seen, but note 
them promiscuously as the result of atmos
pheric sound-waves. I offer the following 
single remark, which I trust will point out 
the difference:—

In the case of an explosion, no matter 
what the pitch of the tone may be, or what 
the vibratory tension of the thousands of 
panes of glass to be broken may be, such 
glass will be broken exactly in proportion 
to the force of the atmospheric wave, or 
the quantity of gas generated and added 
to the air, and the distance from the origin 
of the explosion. Is this not plain? 
Whereas in the case of the pane of glass 
vibrating from sympathy and breaking by 
a unison tone of the organ, no other tone 
save of that identical pitch could have 
affected such pane of glass in the slightest 
degree. If all the pipes of the organ, save 
that one, had been made to peal out in a 
single concentrated blast—even if the com
bined sound were of a hundred times the
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intensity of the one pipe referred to—they 
would not have stirred the pane of glass, 
because no sound in the combination con
tained the necessary synchronous pulses 
to cause sympathetic action. The reader, 
I  am certain, must see the difference be
tween these various classes of phenomena, 
however physicists may jumble them to
gether in their learned essays and lec
tures.

Professor Tyndall gives an account of 
two clocks placed close together against a 
wall, with their pendulums so accurately 
adjusted in length that the ticking of one 
clock finally starts the other by sympa
thetic action, and of course attributes this 
result to the air-waves sent off by the vi
brating pendulum. But to show how erro
neous is this assumption, let the escape
ment of such actuating clock be so muffled 
that the pendulum will be made to move 
in silence, or oscillate without the music 
of its “ ticks,” (and let the clocks be so 
placed that their supports will not oscil
late from the motion of their pendulums,) 
and it may run till it wears out without 
stirring its neighbor, notwithstanding its 
hypothetic air-waves, which are just as 
real in the one case as in the other, dash 
in synchronism against the pendulum to 
be moved.

It is a singular fact, frequently observed, 
that dogs will howl at the sound of a horn 
or other loud musical tone. Who knows 
but that the sonorous discharges from the 
instrument may act by sympathetic syn
chronism on the laryngeal muscles or the 
unison tubes of the animal's trachea, caus
ing thereby a vibratory sensation to which 
he gives way in a prolonged howl? In 
support of this supposition, it is a fact, as 
observation shows, that tones from a horn 
about the pitch of that portion of the scale 
employed by the dog are more apt to ex
cite howling than notes of a distinctly

different pitch. I throw out this hint 
without indorsing it. Possibly a deaf dog 
would not be thus affected, which would 
indicate that the Sympathetic action of the 
tone was conveyed to the vocal organs 
through the tympanic membrane, and not 
through direct contact with the trachea.

The hypothesis of sound as substanti<J 
emissions furnishes a beautiful explanation 
of the well-known phenomenon of the 
rising pitch of a steam-whistle as a loco
motive approaches the listener, and its 
sudden fall as it passes and recedes.

The pitch of the whistle, as is well known, 
is produced by a certain number of vibra
tions per second, which causes, as I as
sume, a corresponding number of sonorous 
discharges to come in contact with the 
tympanic membrane. If the pitch of the 
whistle, when the engine is at rest, is the 
same as that of the A-string of the violin, 
it has 440 vibrations to the second, and 
consequently emits 440 pulses of sonorous 
substance, now supposed to be so.'many 
air-waves. The number of vibrations to 
the second necessary to any particular 
pitch is definitely ascertained by means 
of an instrument called the siren (which 
Will be explained in the next chapter), and 
the following explanation is based on the 
known velocity of sound through the air 
being 1120 feet a second at ordinary tem
perature, or about 6o° Fahrenheit.

If the whistle is sounded while the loco
motive is at rest, 440 sound-pulses thus 
reach the ear of the distant listener each 
second, and consequently the pitch of the 
tone is A, as before observed, since it takes 
just that many pulses per second to create 
that pitch. But if the locomotive starts 
toward the listener at the rate of 60 miles 
an hour, its own speed (88 feet a second) 
is added to that of the sound, and conse
quently an equal proportion of the 440 (or 
about 35 more) sound-pulses strike the
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ear each second which actually raise the 
pitch about one note in the scale, since 
the greater the number of sound-pulses 
striking the ear in a second the higher is 
the pitch of the tone.

But as the locomotive passes the listener 
at this rate of speed, the tone of the whistle 
is observed instantly to fall about two 
notes of the scale; for, in receding, it also 
subtracts 88 feet a second from the speed 
of the sound,consequently deducts another 
35 sound-pulses from its pitch when at 
rest,making a difference of about 70 pulses 
between its approaching and receding tone. 
In a word, as the whistle when approach
ing causes a greater number of sound- 
discharges to strike the ear than when at 
rest its pitch is raised, so in receding it 
allows a lesser number to strike the ear, 
which correspondingly reduces the pitch.

Can any explanation of this interesting 
problem by means of atmospheric undu
lations be more simple or satisfactory, 
even if such air-wata£ had a real exist
ence? But when it is considered that a 
steam-whistle can not stir the atmosphere 
thirty feet from the locomotive in any di
rection (except, as before provided, in case 
of sympathetic vibration), and that what 
aerial movements are thus incidentally 
produced in the immediate vicinity of the 
locomotive can not, by any possibility, 
travel at a velocity of more than four or 
five feet a second, less than the two hun
dredth part of the velocity of sound, the 
beauty of the new hypothesis of substan
tial sound-pulses, as well as its absolute 
necessity for solving the problem, becomes 
strikingly manifest, for otherwise the mys
tery of sound-velocity is wholly without 
explanation.

Another fatal misconception of scientists 
in regard to the laws and principles brought 
into play by the necessities of the wave- 
theory may be here pointed out. They

tacitly assume—in fact their hypothesis 
compels them to assume—that there are 
two entirely distinct principles of wave- 
motion in atmosphere, or, in other words, 
that there must necessarily be two entirely 
different classes of air-waves: one suited 
to their sound-theory, which will travel 
1120 feet a second; and another class, 
adapted to common sense, which will not 
move more than four feet a second,—both 
manufactured in substantially the same 
manner. For example, they all know and 
will readily admit, if I move a strihg or 
piece of wire back and forth in my hand 
through the air with the most perfectly 
pendulous regularity, and cause it to travel 
at an aggregate velocity even ten times 
greater than it is possible for it to attain 
when sounding, that the air-waves will not 
travel over four or five feet a second, if 
that fast, and will not be able to make 
headway through the dense air a dozen 
feet till they will entirely die out. But 
the moment the same string moves through 
the same with its two ends supported in 
such a manner as to generate, tone, though 
with an aggregate velocity not one tenth 
as great, then, presto! it sends off air-waves, 
according to these learned physicists,which 
travel 1120 feet a second, or more than 
two hundred times as fast! Why this dif
ference? The truth is, there can be no 
difference in their nature or manner of 
propagation, and these writers would cer
tainly see it if they came once to reason 
on the question with any degree of scien
tific accuracy. The necessities of the 
wave-theory, it is true, absolutely require 
this distinction to be kept up, when the 
difference does not and can not exist. 
I will extend the above illustration, and 
make this arbitrary distinction so plain 
that a blind man can see it.

Suppose the same string to be fastened 
at its two ends to the same supports, and
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that it is caused to vibrate in the same 
manner precisely by plucking it in the 
middle. Now, if it happens to be so 
stretched as to oscillate less than sixteen 
times a second it makes no sound, and con
sequently the air-waves which pass off 
from it, since they belong to the slow class, 
can not travel more than a few inches in 
a second, as these writers will readily ad
mit; but give its tuning-pin a turn, causing 
it to make forty or fifty vibrations in a 
second instead of fifteen, though moving 
exactly on the same principle and travel
ing the same aggregate distance, and in
stantly its air-waves, moulded and sent off 
in the same manner, start through the air 
at a velocity of 1120 feet a second! Can 
any well-balanced intellect see either con
sistency, sense, or science in this arbitrary 
and absurd distinction ?

The true and only explanation of the 
matter is simply this. The air-waves 
moulded and sent off by the motions of 
the string are in all respects alike in the 
two cases, having about the same trifling 
velocity, not exceeding a few inches in a 
second. In the first instance the stops and 
starts are so slow that they generate noth
ing but air-waves, while in the second in
stance the changes of direction are suffi
ciently rapid to generate sound-pulses as 
veil as air-waves, because the sudden stops 
and starts, at forty or fifty vibrations in a 
second, succeed each other so rapidly and 
produce such a molecular effect upon the 
atomic structure of the string as to cause 
the emission of that peculiar substance we 
call sound. While physicists utterly fail 
to make any kind of a satisfactory expla
nation of these phenomena on the theory 
of air-waves, but are forced to encounter 
two entirely distinct classes of aerial un
dulations,— one kind traveling seven or 
eight inches a second, the other kind trav
eling 1120 feet in the same time, yet both

kinds produced exactly in the same way 
and by the same instrument, the new theory 
of substantial sonorous pulses steps for
ward, and in a single sentence, as above, 
untangles the whole problem, separating 
the wheat from the chaff,—sifting the 
sound-pulses from the incidental air-waves, 
—placing the whole question in an orderly 
and a systematic form before the reader. 
No physicist can fail to appreciate this 
eclaircissement, and yield his full consent 
to its truthful consistency, if in connection 
with it he will turn back and re-read the 
law of sound-generation as announced on 
page 93. The truth is, whenever scientific 
investigators shall come to understand that 
air-waves have nothing whatever to do 
with either the generation or the propaga
tion of sound, and that they are no more 
an essential part of these phenomena than 
are the incidental waves sent off by a 
steamboat’s wheel an essential part of the 
boat’s forward progression,the wave-theory 
will at once be relegated to the limbo of 
exploded hypotheses, taking its plape by 
the side of the Ptolemaic theory of astron
omy, where it should have been consigned 
a thousand years ago.

The foregoing argument is beautifully 
illustrated by the blowing of a bugle-horn, 
which is often heard in a still night for a 
distance of three miles in all directions. 
The bugler may blow directly through his 
horn without producing tone, and exert 
all his lung-power and he can not stir a 
sensitive gas-jet twelve feet distant, while 
the air-waves he thus produces do not 
travel more than four feet a second\ as I 
have repeatedly demonstrated by experi
ment, and as the reader will no doubt wil
lingly admit. Yet the moment the bugler 
adjusts his lips to the mouthpiece in such 
a manner as to cause the horn and its air- 
column to generate tone by the proper 
molecular vibration, he manufactures and
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sends off air-waves, as the current theory 
teaches, with less than one fourth the lung- 
power he employed before, which shake 
the entire atmosphere into oscillations 
throughout thirty-six square miles, causing 
every particle o f the air, to change its posi
tion from a state of rest into “a small ex
cursion to and fro”! He not only shakes 
this vast extent of atmosphere, causing 
every atom of it for three miles high to 
“swing to and fro  with the motions o f pen
dulums" as Professor Mayer expresses it, 
but he hurls these agitations at the enor
mous velocity of 1120 feet a second! He 
not only does all this, but, according to 
the wave-theory, he converts these thirty- 
six miles of atmosphere into 6,000 circular 
“condensations and rarefactions,” the largest 
of which are nineteen miles in circumfer
ence, that is, supposing the tone to repre
sent A, with 440 vibrations to the second, 
so compressing the condensed portions of 
these 6,000 waves at one and the same 
instant as to generate sufficient heat and 
elasticity to add one sixth to the normal 
velocity of the sound of his horn! This 
generation of heat and elasticity, the wave- 
theory tells us, is caused alone by the com
pression of the air-particles together, not
withstanding their mobility and freedom to 
escape pressure,requiring a physical force, 
even if each inch column of the atmos
phere were confined within a tube and 
acted on by a piston, equal to thousands o f 
millions o f tons, as I will conclusively dem
onstrate, in a dozen different ways, before 

.this chapter is concluded.
Is it possible that any physicist can be 

found, worthy of the name, who really be
lieves that a man’s lips adjusted in a pe
culiar way to the mouthpiece of a horn 
can actually produce such a mechanical 
compression of the air? I declare, upon 
my conscience, that I do not believe there 
is a sane man living, who, with these facts

before him, can believe for a single mo
ment in such a stupendous and transparent 
fallacy.

At this point in the discussion, I ought 
to say a few words in regard to the well- 
known phenomena of the reflection and 
convergence of sound, which correspond in 
all respects to the same action in light and 
heat. Physicists teach us that sound, light, 
and heat are all based on the same general 
principle of undulatory movement, and 
alike are simply “modes of motion,” in
stead of the radiation of attenuated mate
rial atoms,—that they are all governed by 
the same law,—while the undulatory theo
ries of light and heat are admitted on all 
hands to have had their origin in the uni
versally accepted hypothesis of sound
waves. Professor Tyndall sa\ s :—

“ The action of sound thus illustrated is exactly 
, the same as that o f light and radient heat. They, 
like sound, are wave-motion. Like sound they 
diffuse themselves  ̂ in space, diminishing in inten
sity according to the same law. Like sound, also, 
light and radiant heat, when sent through a tube 
with a reflecting interior surface, may be conveyed 
to great distances with comparatively little loss. 
In fact, eveiy-experiment on the reflection o f light 
has its analogue in  the reflection o f sound**—Lec
tures on Sound, p. 13.

There will, therefore, be no difference 
of opinion throughout the scientific world 
on the deduction I  make from this cita
tion, namely, that if the wave-theory of 
sound shall be unequivocally overthrown, 
the wave-theories of light and heat must 
share the same demolition, even if not one 
reference shall be separately made to those 
“modes of caption,” since the latter only 
exist as deductions from the former. The 
reader will please remember this.

I now undertake to show, from the very 
nature of wave-motion, that there can be 
no such thing as convergence, concentration, 
reflection, &c., in the case of either sound, 
light,or heat. Should I succeed,! shall,of
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course, demonstrate the fallacy of this 
undulatory law, and thus, in another way, 
shatter the current hypothesis of sound.

I state, as a fact recognized by all writers 
on sound, that, in undulatory motion of 
any kind there is no forw ard movement o f 
the particles constituting the: wave. The for
ward movement which takes place is not 
that of the particles themselves which 
compose the wave, but the continual pro
gressive change in the swell caused by the 
succeeding local oscillations up and down o f 
the wave-molecules. There can be, in fact, 
no forward movement of any matter what
ever in a wave, the apparent progressive 
advancement being only that of motion and 
not of substance. Hence, I shall assume, 
as I believe the philosophical judgment of 
the reader will bear me out in doing, that 
without the forw ard  or projectile motion of 
some kind of substantial atoms there can 
be no reflection, since reflection, as every 
one knows, consists in the tangential re
bound of a body under forward velocity, 
the rebound taking place in a direction 
corresponding to the angle of incidence. 
Professor Tyndall says:—

*' The motion of the sonorous wave must not be 
confounded with the motion of the particles which 
it any moment form the wave. During the passage 
o f the wave every particle concerned in  its transmis
sion makes only a sm all excursion to and fro . The 
length of this excursion is called the amplitude of 
the vibration.”—Lectures on Sounds p. 44.

I have often observed the undulatory 
movements of a field of flax  when in bloom, 
acted on by a steady wind. The waves, 
undulating over its blue and apparently 
liquid surface, are a perfect representation 
of the waves on the surface of a clear blue 
sheet of water, and occur by the rhythmic
ally progressive sinking and successive 
rising of the individual stalks of flax as 
the breeze passes over them. Almost any 
field of small grain, when nearly ripe,— 
such as wheat, rye, or barley,— exhibits

the same wave-effects by the action of the 
wind, as no doubt the reader has often 
observed.

Now, it is just as rational and philo
sophical to suppose that the waves on the 
surface of a field of flax  can be reflected 
tangentially at the angle of incidence by 
striking the fence diagonally, as to assume 
the possible reflection of any other waves 
whatever. A moment’s careful thought 
will convince the reader of the truth of 
this position. Take, for example, waves 
on the surface of a pond of water, which 
are referred to by all writers on this sub
ject as illustrative of supposed sound
waves. I assert here that physicists are 
self-deceived, while unintentionally de
ceiving others, in claiming that such water- 
waves exhibit phenomena in any way re
sembling reflection or tangential rebound\ in 
the proper sense of the term. Let such 
water-waves strike diagonally against a 
plain perpendicular surface, such as a ledge 
of rocks, and, so far from darting off in a 
direction corresponding to the angle of 
incidence and at the velocity with which 
they came, as is always the case with light 
and sound, they simply run along this bar
rier, recoiling slightly upon the next suc
ceeding wave, the motion becoming there
by interrupted, broken up, and distorted 
into a mass of indistinguishable hillocks, 
the same exactly as a wave driven over a 
field of flax disappears after striking the 
fence by its recoil against the next suc
ceeding wave.

Another fact, which utterly annihilates 
the hypothesis of sound-waves, the recoil 
which does take place, if any particular 
point of it is carefully watched, will be 
seen to re-act directly from the ledge of 
rock, moving away at right angles to the 
line of its surface, whatever may be the 
angle of incidence of the approaching 
wave! If there could be such a thing as
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the reflection of a wave, then, evidently, 
what little recoil there would be should 
change its direction after the contact, by 
this law of tangents conforming to the 
angle of incidence.

But the strongest reason against the 
possibility of waves reflecting— a reason 
which is simply unanswerable—is the fact 
that, in order to reflect, a wave is com
pelled to meet other waves of superior, or, 
at least, equal force and velocity, which, 
in the case of physical or corporeal bodies 
is an utter bar to any further progress! 
The common sense of a schoolboy must 
teach him that a reflecting or rebounding 
India-rubber ball must stop on meeting a 
direct ball of equal size, weight, and ve
locity. This illustration is at least directly 
applicable to air-waves and water-waves, 
as they are corporeal bodies, governed by 
the physical laws of inertia and momentum. 
In the case of incorporeal substances, such 
as the corpuscles of heat, light, sound, 
magnetism, electricity, and ether (if there 
be such a thing), this physical law which 
tends to neutralize two equal forces in 
case of collision does not come into play, 
since incorporeal atoms will collide and 
pass through each other without ei her 
being impeded in its progress, as seen in 
the rays from two magnets when made to 
cross each other’s path. Now, it is simply 
impossible, for a wave of water to recoil 
and retain its proper form after striking a 
rock, any further than to meet the first 
direct wave following • it. The collision 
must, by the very laws which control the 
meeting of physical bodies of equal force, 
distort and shatter both the recoiling and 
the direct waves, and prevent all further 
symmetrical progress. Thus, in every way 
St can be viewed, the reflection of sounds, 
as in case of echoes which move off with 
the same freedom and velocity as the direct 
sounds, is thus shown to be impossible on

the basis of wave-motion, according to the 
laws governing the movements of physical 
bodies.

The same effect as here described in 
water-waves will be found to hold good in' 
the case of air-waves produced in a still 
room by the movement of a fan, especially 
if sufficient smoke be admitted to visualize 
the atmospheric movements. The waves, 
or, more properly, convolutions of air, will 
be seen to leisurely roll up against the wall 
of the room, not at the speed of sound but 
at a velocity of about four or five feet a 
second, then slightly recoil and mix up 
with the next succeeding convolutions, 
without the slightest semblance of true 
reflection, as I have frequently proved by 
practical experiment.

Tangential rebound, which is all there is 
of reflection, is only predicable, therefore, 
of the atoms o f a substance moving forward 
with a certain velocity, being suddenly im
peded by a resisting surface, as a child can 
fully comprehend in bounding its toy ball. 
Does not the reader’s intelligence at once 
admit the truth of this law? Hence, as 
the particles of air or the supposed par
ticles of ether in light-waves do not travel 
with the undulations at all, but merely os
cillate up and down, making only “a small 
excursion to and fro,” having no forward 
movement, it follows, therefore, that there 
is absolutely nothing to rebound or reflect! 
But if light and sound consist of real atoms, 
having an absolute forward velocity, or are 
projected with the speed of light and of 
sound against the reflecting surface, the 
tangential reflection corresponding to the 
angle of incidence is as natural and rea
sonable as that elastic balls shot from a 
gun against the same surface should re
bound in the same manner and at the same 
angle. To a philosophical mind desiring 
only the truth, this scarcely needs elab
oration.
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This must not, however, be confounded 
with the rebounding of a jet of air or water 
forced from a hose-nozzle diagonally 
against a plain surface, for then the air 
and water particles have a forward velocity, 
which, as repeatedly taught by Professor 
Tyndall and others, can not be the case 
in wave-motion, every particle composing 
the wave having but a stationary and un- 
progressive oscillation.

The same thing, then, follows equally 
true of convergence and focal concentration. 
If a wave can not rebound tangentially for 
the want of forward movement in its par
ticles, then it can not increase its intensity 
by focal convergence through a funnel- 
shaped tube, though the water may mo
mentarily rise in the tube to the height of 
the wave, for convergence consists only in 
a succession of tangential rebounds or re
flections from side to side of such a funnel, 
concentrating a greater number of particles 
into a smaller compass, and thus gathering 
force or intensity as the atoms approach 
the focal point. Is not this as clear as 
that reflection consists of a single rebound? 
It follows, therefore, as there is no velocity 
or forward movement to the particles of 
any wave, that it is utterly impossible to 
account for reflection or convergence of 
light or sound by the current theory of 
wave-motion, while these phenomena are 
beautifully consistent with my hypothesis 
of sonorous and luminous discharges. This 
ought to be self-evident to the advocates 
of the wave-theories of sound and light, 
since they teach us that the ether-particles 
composing the waves of light do not travel 
a single inch toward the earth in the whole 
journey of a ray from the most distant 
visible star. How, then, in the name of 
reason, could such ether-waves, with no 
forward movement to their particles, strike 
a reflecting surface and rebound off tan
gentially with the velocity of light?

Let it therefore be remembered, as a 
logical and unassailable proposition, that 
there can be no rebound where there is no 
forw ard movement o f particles; and without 
rebound tangentially, or at the angle of in
cidence, there can be neither reflection nor 
convergence. Will any true philosopher call 
this proposition in question ? If not, then 
this syllogistic consequence follows: In all 
sorts of wave-motion there is no forward 
movement of particles, as proved by the 
authority of Professor Tyndall in a score 
of passages. Without the forward move
ment of substantial particles there can be 
no rebound or tangential reflection. Hence, 
reflection or convergence of sound or light by 
means of undulations, and without the for
ward movement of particles, is a practical 
absurdity.

But how strikingly different is the aspect 
of this problem of convergence by means 
of a funnel, if sonorous pulses are viewed 
as substantial emissions radiated with a 
velocity of 1120 feet a second! And how 
beautifully may this funnel be supposed to 
gather up the scattering sound-particles, 
even when so sparce as to be inaudible 
without it, and thus convey distinct sonor
ous impressions to the auditory nerve! 
Viewing sound as composed of atoms under 
velocity, a little child, with sufficient judg
ment to watch the tangential ricochetting 
of his India-rubber ball, can comprehend 
the philosophy of convergence and con
centration. The sound-particle, like the 
rubber ball, strikes the side of the funnel's 
open riiouth and rebounds at an obtuse 
angle, leaping to the opposite side of its 
inner surface, every rebound bringing it 
nearer and nearer to the smaller end, till 
the sparcely scattered particles thus enter
ing congregate at the focal point; and this 
is the history of all the particles entering 
this wide mouth, at which point they may 
be so few and scattered as to be insensible
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to audition, yet by this converging process 
may be so concentrated in numbers as to 
become distinctly audible at the focus.

By a similar convergence, through the 
means of a large funnel-shaped device on 
shipboard, a sufficient number of scatter
ing sound-particles has been collected 
from the ringing of a church-bell on a 
coast, to be distinctly audible one hundred 
miles at sea, as recorded by ‘Herbert Spen
cer in his First Principles, p. 183. Yet, 
as surprising as it may seem, this careful 
analytical thinker falls into the scientific 
rut of the wave-theory, and takes for 
granted that the whole atmosphere over 
an area two hundred miles in diameter 
was actually churned into “condensations 
and rarefactions,"with a force which would 
have required the energy of more than two 
thousand million horses, all by the strength 
of one man’s hand at a bell-rope! The 
laughable absurdity of such an idea will 
be made fully apparent a few pages further 
on, in which the most incontrovertible 
figures will be brought to bear against the 
wave-theory. When it is known, as an ab
solute fact, which is susceptible of easy 
demonstration, that the ringing of the 
largest bell in the world can not stir the 
air at a distance of twenty feet from  it, ex
cept in case of sympathetic action in which 
a column of air is tuned to perfect unison, 
as already explained, the almost infinite 
fallacy of the current theory becomes ap
parent.

The successive rebounding of sound- 
particles from side to side, as shown by 
the' converging and concentrating power 
of a funnel, is the same precisely as that 
which takes place in.a smooth tube, Jby 
which a moderately voiced conversation 
may be carried on between two persons at 
its opposite ends a mile apart. Instead of 
the sound-particles radiating in all direc
tions, as they do if unconfined, thus grow

ing weaker in the exact ratio as they scatter 
and become sparcer, this tendency to ra
diation is checked by the inner surface of 
the tube, the different particles rebound
ing from side to side and thus reaching to 
a great distance without becoming sensibly 
weakened. While articulate sounds might 
thus be conveyed for many miles, it is a 
fact which the advocates of the wave-theory 
would do well to consider, namely, that 
notwithstanding such laryngeal action does 
not stir the air within the tube twenty feet 
from either end, the firing of a pistol 
into the mouth of such a tube would 
produce a distinct atmospheric concussion 
a mile distant, and even “extinguish a 
lighted candle.” This, Professor Tyndall, 
with his usual perspicacity, adduces as 
another illustration of the effect of a “so
norous wave” or “sound-pulse,” without 
the least capability of distinguishing be
tween an explosion which adds a body of 
gas to the air of the tube and the words 
of a person which merely disturb a small 
portion of its equilibrium! This unac
countable lack of discrimination in writers 
on sound, which has just been so fully 
exposed in our examination of magazine 
explosions and their effects, is one of the 
most demonstrable evidences of the su
perficiality and utter incompetency of 
modem physicists as scientific guides.

This assumption of scientists, that sound 
is propagated by means of air-waves, con
sisting each of a “condensation and a rare
faction," though infinitely impossible, as it 
will soon be shown to be, is nevertheless 
an essential feature of the current theory 
of sound, or, more properly, it is the very 
foundation of the hypothesis. It is con
ceded by Professor Helmholtz that no 
other kind of a wave 6ave that consisting 
of a condensation and rarefaction of the 
air is possible in the midst of the aerial 
ocean, as there is no vacant space into
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which the atmosphere may be projected 
and depressed in the form of crests and 
furrows, as is the case with undulations 
on the surface of water or any other liquid 
body. He says:—

“ The crests of the wares of water correspond 
in the waves of sound to spherical shells where the 
air is condensed, and the troughs to shells o f rare- 
faction. On the free surface of the water the'mass 
on compression can slip upwards and so form  
ridges, but in the interior of the sea of air the mass 
must be condensed, as there is no unoccupied spot fo r  
its escape."— Sensations o f Tone, p. 14.

Frankly and flatly, then, this great au
thority has told us, and in unmistakable 
language, that without these literal “con
densations and rarefactions” of the air 
there can be no such a thing as a sound
wave, since troughs and crests are out of 
the question “ in the interior o f the sea o f 
a i r “as there is no unoccupied spot for 
its escape,” as on the surface of a body 
like water. The reader will please remem
ber this important and unavoidable ad
mission, which in the end will show beyond 
all question that the idea of sound travel
ing by means of wave-motion is a pure 
chimera, having not the slightest founda
tion in science or in fact.

It is perfectly plain, and must be so ad
mitted by every one who takes the trouble 
to reflect, that if I can now show the entire 
impossibility and the undeniable absurdity 
of a “condensation and rarefaction” of 
the air caused by the transmission of a 
sound-pulse, that it necessarily shatters 
the whole wave-theory, leaving it without 
the shadow of a basis on which to rest.

To show that this statement of Professor 
Helmholtz is not a mere slip of the pen 
or one of his numerous inconsiderate re
marks, such as his trip-hammer fiasco (see 
p. 95), I will now quote from Professor 
Tyndall a few passages to prove that he 
not only holds to the same idea, namely,

that a sound-wave can not exist except as 
a “condensation and a rarefaction” of the 
air, but so essential and fundamental is 
this fact to the theory that he deliberately 
reiterates it in numerous places and in 
various fonns. To quote all the passages 
from this writer in which he assumes this 
position,would be to copy nearly a quarter 
of his Lectures on Sound. I will therefore 
cite a sufficiently emphatic instance or two. 
He says:— „ ,

“ With regard to the point now under consider
ation, you will, I trust, endeavor td form a definite 
image of a wave o f sound. You ought to see men
tally the air-particles when urged outwards by the 
explosion of our balloon crowding closely together; 
but immediately behind this condensation you ought 
to see the particles separated more widely apart. 
You ought, in short, to be able to seize the con
ception that a sonorous wave consists o f two portions, 
in the one of which the air is more dense, and in the 
other of which it is less dense than usual. A con
densation and a rarefaction, then, are the two con
stituents o f a wave o f sound."

“ And here it is important to note that when I 
speak of vibrations, I mean complete ones; and 
when I speak of a sonorous wave I mean a conden
sation and its associated rarefaction.”—Lectures on 
Sound\ pp. 5, 69.

No one can ask a more concise and 
definite statement of an hypothesis than 
this, and we may thank these writers, par
ticularly Professor Tyndall, for leaving 
not a lingering doubt hanging over the 
question as to what is meant by and what 
constitutes a sound-wave—

“ A condensation and a rarefaction, then, are the 
two constituents of a wave o f sound."—“ When I 
speak of a sonorous wave I  mean a condensation 
and its associated rarefaction."

But lest some of my readers should re
member the unfortunate self-contradic
tions in which Professor Tyndall has in
volved himself and his theory, and thus 
be led to place too low an estimate upon 
his support of Professor Helmholtz, I will 
re-enforce the English physicist by the
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American, as I did the German by the 
English. Professor Mayer (article on 
“ Sound "American Encyclopedia) remarks:

•* A sonorous wave is always formed of two parts, 
one h a lf o f a ir in  a state o f condensation% the other 
h a lf o f rarefied a ir ''

I think the reader will now admit that 
I have struck the true scientific definition 
of a sound-wave, since the three leading 
physicists who have written on that subject 
explicitly concur, and thus mutually re
enforce each* other.

The application of this definition of a 
sound-wave will not only be now made to 
the theory in question in a way which can 
not fail to test its value, but it will have 
an entirely different and unique applica
tion in the following chapter, in which the 
scientific reader will no doubt be deeply 
interested.

Before, however, making a direct appli
cation of this frank but ruinous definition 
to the working of the wave-theory of sound, 
it is necessary to look briefly at one of its 
unavoidable results and adjuncts, to which 
I have frequently had occasion to refer in 
the early part of this chapter, and that is 
the incidental generation of heat by the 
squeezing of the air-particles together 
which takes place in the production of 
these “condensations/'

It is well known that if the air in a tube 
should be compressed or squeezed together 
by meaps of a piston, this condensation 
also generates heat, the temperature of the 
air rising exactly in proportion to the 
pressure applied; whereas, if the piston 
should be withdrawn a short distance, thus 
creating a suction in the tube instead of a 
compression, cold is developed by the 
rarefaction of the air. Professor Tyndall 
demonstrated before his ^udience, in one 
of his lectures, that by a sudden compres
sion of the air in the tube a piece of ama

dou or common punk could be ignited, so 
intense was the heat generated by this 
condensation. (See Lectures on Sound, 
p. 28.)

It is a singular coincidence that not 
only are these “condensations" essential 
to the life of the wave-theory of sound, but 
the very heat they must naturally generate, 
if they occur at all, has quite recently be
come another absolute necessity to its ex
istence. I will tell how this occurred. It 
was universally agreed among physicists 
that as sound traveled by wave-motion, 
its velocity, in passing through all bodies, 
must be in the exact ratio of their relative 
density and elasticity, or, in other words, 
it was this relation of density to elasticity 
which determined the velocity of sound 
through any medium. It so happened, 
however, that Newton, independently of 
the necessities of the wave-theory, calcu
lated the exact relative density and elas
ticity of the air, which, when applied to 
the admitted requirements of the theory 
made the velocity of sound in air at the 
freezing temperature but 916 feet in a 
second, whereas the well-known observed 
velocity was 1090 feet, thus showing an 
undeniable discrepancy of 174 feet a sec
ond between the observed and the required 
velocity, or a deficit of about “one sixth” 
against the wave-hypothesis.

Now, while physicists were forced to 
admit Newton[s calculation to be correct, 
on the basis of the air's known elasticity 
and density, the only ground upon which 
wave-motion, as they agreed, was possible, 
here was an absolute contradiction of the 
wave-theory by their own basis of calcu
lation, since observation proved sound to 
travel 174 feet a second faster than waves 
could travel in an element thus consti* 
tuted. What was to be done? No one 
thought of abandoning the wave-theory. 
Such a radical and revolutionary idea was
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impossible, since no other supposition had 
ever been suggested than wave-motion, 
and there was no one to propose this beau
tiful hypothesis of substantial sonorous 
discharges to take its place, which so com
pletely, as we have seen and as we shall 
see, solves all the problems and mysteries 
which can be brought to bear. No one 
deputed or could dispute Newton's calcu
lation, and there the matter stood, while 
various suggestions were made by physi
cists from time to time with a view to 
overcoming and reconciling this discrep
ancy.

Fortunately for the wave-theory (and 
the only thing which could have given it a 
lease of life), an idea occurred to Laplace, 
the great French mathematician,—if not a 
red-hot idea, at least one sufficiently warm 
to meet the present emergencies of the 
case. It consisted in simply utilizing the 
imaginary incidental heat generated by 
these supposititious condensations produced 
by these hypothetic sound-waves! An 
elaborate statement of this calculation of 
Laplace is given in Professor Tyndall's 
Lectures on Sound at about the 30th page, 
which only goes to show to what extent 
a fallacy of the most glaring -and trans
parent nature may be bolstered up by a 
profound theorist, even when no founda
tion whatever exists for the ingenious ex
planation. I can not quote this long 
mathematical exposition, occupying some 
eight or ten pages, and it is unnecessary 
to do so, as the substance of it can be 
given in a few sentences. It is substan
tially as follows:—

If a sound-pulse really produces a con
densation and rarefaction of the air, which 
at that time was admitted by all physicists, 
then it follows that the air-particles must 
be alternately driven out of their normal 
position into the condensed or heated 
portion of the wave, and drawn back again

into the rarefied or cooled portion as each 
wave passes, thus causing them to keep 
up a continuous “excursion to and fro" as 
long as the sound lasts. (The reader will 
turn to page 78, and read extracts Nos. 2 
and 3.) Now, as observation proves that! 
sound travels faster in heated air than in 
cold, and as heat also adds to the elasticity 
of this compressed portion of the wave, it 
was calculated that this excursion of the 
air-molecules into the heated or condensed 
part and out again would be executed 
more rapidly than if no heat or augmenta
tion of elasticity was generated, and hence 
it was concluded that the velocity of a 
given sound would be sufficiently increased 
by this change of temperature to make up 
the required 174 feet a second, or the de
ficiency proved by Newton to exist be
tween the observed velocity and that 
which it ought to be according to the 
known density and elasticity of the air. 
Professor Tyndall generalizes it in these 
words:—

“ The velocity of sound in air depends on the 
elasticity of the air in relation to its density. The 
greater the elasticity the sw ifter is the propagation; 
the greater the density% the slower is the propaga
tion.”—“ Over and above, then, the elasticity in- 
vohred in Newton’s calculation, we have an ad
ditional elasticity dtie to the changes o f temperature 
produced by the passage o f sound itself.”—“ This 
change o f temperature, produced by the passage o f 
the sound-wave itse lf virtually augments the elas
ticity o f the a ir and makes the velocity o f sound 
about one sixth greater than it would be i f  there 
were no change o f temperature.”— Lectures on 
Sound, pp. 29, 45, 46.

With this statement of the hypothesis 
and this assumed explanation of the dis
crepancy demonstrated by Newton, let us 
proceed at once to make an application 
of the data thus collected to the wave- 
theory in general.

I have already repeatedly shown the 
impossibility of a tuning-fork's prong send
ing off a condensed air-wave at the enor*
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mous velocity of sound by its slow aggre
gate movement of only seven inches 'in a 
second,\ owing to the extreme mobility of the 
air, an attribute which sound-theorists 
never name when descanting upon the 
other characteristics of the atmosphere, 
namely, its density, elasticity, and compressi
bility. I defy the reader or any other man 
to put his finger on a single passage in the 
writings of ancient or modern physicists 
where the mobility of the air is named or 
in any way referred to in connection with 
these hypothetic “condensations and rare
factions.” No writer on sound would 
think of embarrassing and even smother
ing his theory of wave-motion by. such a 
stultifying and laughable inconsistency, 
since the two things placed in juxtaposi
tion would instantly neutralize each other 
by exposing the hollowness of the whole 
assumption, and thus furnish demonstra
tive proof that the slow movement of a 
tuning-fork's prong could not drive a wave 
or condensed pulse of air even a single 
inch in advance of it with the atmosphere 
as mobile and perfectly free to turn aside 
and take its place behind the prong as it 
is known to be! Hence, the policy and 
wisdom in these great scientific writers 
suppressing (I do not charge intentionally) 
all mention of this well-known principle of 
atmospheric mobility when treating on the 
possibility of a condensation and rarefac
tion being driven off 1120 feet by a dimin
utive body like a tuning-fork moving 
through the air a distance o f only seven 
inches/  Were there no other reasons which 
could be urged against this hypothesis, 
that sound consists alone of condensations 
and rarefactions of the air which are 
capable of generating heat and cold, the 
facts just stated would be all-sufficient to 
show the foundationless character of the 
supposition.

I have before intimated that one of the

chief errors into which writers on sound 
have fallen is this superficial habit of 
making no distinction whatever in the 
effects of bodies moving sunftly or slowly 
through the air. The misapprehensions 
of Professors Tyndall and Helmholtz in 
supposing the prong of a tuning-fork 
“swiftly advancing” when it was actually 
moving but seven or eight inches in a second, 
and in supposing a pendulum moving 
“slowly” as contrasted with the motion of 
a tuning-fork's prong, when it was really 
traveling four times as fast, have been al
ready distinctly pointed out. On this er
roneous conception alone rests the preva
lent fallacy of a vibrating string or fork 
sending off air-waves,with “condensations 
and rarefactions,” at the velocity of sound, 
while no matter what the velocity of the 
fork or string might be, moving but the 
small fraction of an inch in one direction 
and then reversing the movement, the mo
bility of the atmosphere would prevent 
such aerial disturbances from traveling 
more than a few inches from the vibrating 
body before an equilibrium would be es
tablished and all wave-motion of the air 
would cease. If these two principles of 
the mobility of the air and the small ve
locity of a vibrating string or fork had 
ever been duly considered by physicists, 
the wave-theory of sound would long ago 
have exploded, and would now be looked 
upon as an error of the most glaring and 
superficial character.

But while I thus emphasize the mobility 
of the air, and the impossibility of a slow 
movement, such as that of a fork or string 
producing any such effect on the atmos
phere as the wave-hypothesis requires, I 
do not ignore the fact that a body passing 
through the air under very high velocity 
meets with great resistance. This con
sideration alone would prevent condensed 
waves from traveling through the air at
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’ the rate of a thousand feet a second by 
some trifling vibratory motion like that of 
a string or fork, or anything in fact short 
of a magazine explosion or something of 
equally tremendous power. No other ar
gument would seem to be necessary to 
show that sound must be a substantial 
emission of some kind, since a physical 
wave of condensed air, to travel at such a 
velocity, must require hundreds if not 
thousands of tons of propulsive power to 
start it and then keep up the motion. How 
pitiably absurd, then, to talk of such con
densed waves being sent off at such ve
locity by the infinitesimal strength of an 
insect!

Notwithstanding, then, the mobility of 
the air, it may,* at the same time, present 
a resistibility equal to that o f a granite rock, 
if the movement against it be of sufficient 
velocity. Meteoric stones, in passing into 
the upper or rarer stratum of our atmos
phere, move with such velocity that they 
are first heated to incandescence, and in 
reaching the more dense portion of the 
air they are often crushed to atoms by the 
contact, scattering their fragmentary scin
tillations in all directions. It is only when 
meteorites enter our atmosphere in the 
same or partially the same direction that 
the earth is traveling around the sun, or 
its surface revolving, that they can reach 
the ground without being crushed. The 
hardest specimen of meteoric iron would 
crumble to powder on the first contact 
with our atmosphere should the collision 
take place in opposition to the earth's ro
tation around the sun, and thus meet a 
counter velocity to its own of nineteen miles 
a second; though it is easily conceivable 
that a meteorite might enter the air in a 
direction corresponding to the earth's ro
tation both on its axis and around the sun, 
and that the combined velocities might 
thus so nearly agree that the visitor would

reach the ground at a speed which would 
not mar a block of ordinary sandstone. 
Specimens of such meteoric rock have 
often been found almost intact.

This mechanical viscosity of the air— 
that is, its tendency to resist displacement 
by a body passing through it—is beautifully 
illustrated by the fact that a mass of com
mon gunpowder, exploded upon the face 
of a granite rock, will not mar it the 
slightest, for the reason that its conversion 
into gas, as well as the molecular expan
sion of the gas when generated, is so slow, 
comparatively, that the air has time to 
move out of the way without the rock 
being affected; I have even seen a man 
explode a pistol-charge of powder in his 
naked hand without suffering any injurious 
effect from it. But let a body of nitro
glycerine of any size be placed on the flat 
surface of a rock and exploded, and the 
surface will be found to have been shat
tered to a considerable depth, which can 
only be accounted for by the rigidity of 
the air in resisting the enormous expansive 
velocity of the gas. To say that the air is; 
as solid as a rock would seem ridiculous,, 
yet it has a good deal of truth in it whem 
the motion which attempts its displace
ment has a sufficiently high velocity.

But I have evidence to present against 
the hypothesis of sound-waves and their 
constituent “condensations and rarefac
tions,” compared to which the foregoing; 
unanswerable considerations are but as 
the softest zephyr contrasted with the de
vastating cyclone. I now proceed to pre
sent a single argument, which, in its rami
fications and various phases, will form an 
avalanche of testimony against the theory 
so overwhelming that its strongest advo
cates will be forced to recognize it as en
tirely unassailable.

There is a well-known insect—one of 
the locustidae (a saltatorial family of the
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order of orthoptera)—whose striduiation 
can be easily heard a distance of more 
than a mile. In the summer of 1867 I 
had the pleasure of listening to one of 
these insects singing in a grove of trees otl 
the opposite side of a valley more than a 
mile wide, and it was a source of astonish
ment that so diminutive an insect—weigh
ing less than a quarter of a pennyweight— 
could fill, as it did, four square miles, in
cluding, no doubt, a mile high, with its 
wonderful music! Yet such was the fact, 
which is well recognized by our greatest 
naturalists, including Mr. Darwin, who de
scribes the same species of locust in his 
work on the Variations o f Animals ami 
Plants, and. admits that its striduiation 
can often be heard a mile.

According to the wave-theory of sound, 
which I have the honor of opposing, this 
trifling insect, by simply rasping its legs 
across the nervures of its wings (for this 
is the way its tone is produced) creates a 
physical agitation and displacement of the 
air which converts the whole four cubic 
miles of atmosphere into waves, each wave 
consisting of two parts, a “ condensation 
and a rarefaction/* the compressed por
tion of which contains a sufficient aug*- 
mentation of heat above the normal heat 
of the atmosphere, to add “ one sixth** to 
the elasticity of the air and the velocity of 
sound! I unequivocally assert that no 
sane mind can accept such a preposition 
or intelligently believe it, and that any 
man who pretends to believe it (as all 
advocates of the current sound-theory 
must do) is self-deceived, having never 
seriously thought of the infinitely impos
sible consequences involved. I will now 
try to undeceive these astute physicists by 
pointing out the consequences, and thus 
prick the most stupendous scientific bub
ble ever inflated by man.

Within these four square miles which

are filled by the sound of this insect, there 
are, ift round numbers, 16,000,000,000 
square-inch columns of air, each exerting 
a pressure on the earth and in all direc
tions of fifteen pounds, or, in the aggre
gate, 120,000,000 tons. Now, since sound 
can only travel by means of air-waves, and 
as air-waves can be constituted only of “con
densations and rarefactions,** and as a 
condensation can only take place by the 
particles of air, as Professor Tyndall says, 
“crowding closely together,” or a rarefac
tion occur except by the particles of air 
separating umore widely apartf and as 
every particle of air constituting a sound
wave, according to the same high author
ity, must necessarily make “a small excur
sion to and fro*’ every time a wave passes 
(see extract No. 3, page 78), it inevitably 
follows, if this theory be true, that this in
sect by simply moving its legs displaces 
all the particles of air constituting these
16,000,000,000 inch-columns for a mile 
high and restores them to their place again 
440 times each second (its tone being 
very nearly A, or that of the second string 
of the violin), and continues this process 
of thus churning the atmosphere into con
densations and rarefactions a full minute 
at a tim e! Do these advocates of the 
wave-theory really believe this? Theoreti
cally and superficially, they may. Intel
ligently, they do not. Whether they do or 
not, however, it matters little to me, so 
long as their theory unequivocally teaches 
it, for I am not dealing with them at all. 
save so far as they are identified with' 
their theory. ,

No one will pretend to doubt, who ad
mits the truth of the wave-theory, or, in 
fact, any theory involving the motion of 
the air by the passage of sound, but that 
the striduiation of this locust must abso
lutely displace and cause to move “to 
and fro” every particle of air 440 times a



Chap. V . The N ature o f Sound. ■ 131

second throughout these four cubic miles 
of atmosphere, since it is manifest that 
there is not an inch of space anywhere 
within this vast area wherein the sound 
would not be heard if an ear were present; 
while no one will think of questioning the 
physical fact that it must necessarily re
quire an appreciable amount of mechanic
al force and energy to shake a single inch- 
column of air for a mile high, displacing 
all its atoms for a certain distance (I care 
not how small that distance, if it is but the 
breadth of a hair), and then . restoring 
them the same number of times each 
second.

As every particle of air constituting a 
single inch-column for a mile high is thus 
continuously shaken while the sound lasts, 
being alternately condensed and then rare- 
fed, heated and then cooled (as sound, re
member, can not travel without this), will 
some modem Laplace or Newton please 
figure out this mathematical problem, and 
tell me the exact—or, if that is impossible, 
the approximate— mechanical force it 
would require to produce this physical 
tremor and this continuous agitation of 
this column of air? I have not a doubt 
but that Professor Helmholtz could do it 
to the thousandth part of a grain, if he 
should set himself about it; and provided, 
first of all, that he could tear himself loose 
long enough from the ridiculous theory of 
sound-waves. ✓

In order to form an approximate idea, 
I employed two different mathematicians 
to determine the problem for me, but I am 
not sure of their competency, since their 
calculations differed so widely from each 
other,—one of them estimating it to cost 
the expenditure of fifteen pounds of me
chanical force per second, while the other 
made it about forty, that is, supposing 
the distance the air-particles oscillated 
back and forth to be the one thousandth

part of an inch in amplitude. The latter 
gentleman, however, took into considera
tion the mechanical equivalent of the heat 
generated in the agitation of this inch- 
column of air, according to the calculation^ 
of Laplace, estimating such heat as suffi^ 
cient to add one sixth to the velocity of 
sound, while the former rejected the heat 
hypothesis entirely, claiming that by no 
conceivable possibility could this column 
of air be changed from heat to cold, how
ever slight the transition, 440 times a sec
ond, or even ten times, since it would neces
sarily take an appreciable length of time 
for the heat to radiate or be transferred 
from the hot part of the wave to the cold, 
even if such heat and cold exist, as the 
wave-theory requires. This suggestion, 
which had never occurred to me before, 
became at once another conclusive evi
dence of the infinite impracticability of 
the wave-theory, which actually requires 
the same particles of air, through which 
the sound, for example, of the high D of 
the piccolo flute passes, to be alternately 
heated and cooled off 4,75a times each 
second, since that .many separate air-waves 
are sent off by this tone, a thing so tran
scendency improbable and inconceivable 
that it alone ought to cause the rejection 
of the wave-theory with any mind capable 
of reasoning on a scientific subject!

This view is also tacitly admitted by 
Professor Tyndall, since he distinctly tells 
us on page 36 of Lectures on Sound that 
the air is practically devoid of .“radiative 
power.” If atmosphere can not radiate 
its heat, how then in the name of philos
ophy can the same mass of air-particles 
become alternately heated and cooled 
thousands of times each second, as they 
must do according to the wave-theory? 
The same air-particles precisely have to 
become condensed and then rarefied\ heated 
and then cooled, at this rapid alternation;
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yet this “ highest living authority,” as Pro
fessor Youmans calls him, teaches “the 
practical absence o f radiative power in at
mospheric air.” If there is no power in 
air-particles to radiate their heat, and thus 
transfer it to other bodies or other air- 
particles, then it manifestly follows that 
particles of air once heated must continue 
to retain their heat, and can not continu
ously alternate from heat to cold thou
sands of times a second. Yet this “ highest 
living authority” can not see that this 
“practical absence of radiative power in 
atmospheric air” utterly annihilates the 
wave-theory, which depends alone for its 
existence upon this almost infinite facility 
of change from heat to cold by “radiative 
power”!

Finally, to provide against the contin
gency of a possible excess of physical force 
in this calculation, I reduced the actual 
ids viva required to produce the rapid vi
bratory motion of a single inch-column of 
air for a mile high to one pound a second\ 
evidently much below the actual force it 
would take, which reveals the tantalizing 
fact, as it must be to Professor Tyndall, 
that an insect which could not stir a half
ounce weight by exercising all its strength 
to the best advantage is made by the wave- 
theory to produce a physical and mechan
ical effect by the movement of its legs 
equal to sixteen tliousand million pounds, as 
there are that many inch-columns of air 
to be thus thrown into violent tremor by 
this stridulation, as certain as there is the 
east basis of truth in the current theory 
of sound! Is it possible that any well- 
balanced intellect can really subscribe to 
this inevitable result of the theory? I care 
not how much this calculation is reduced 
in reason below these figures,—even if we 
suppose it to require but the one thousandth 
part o f an ounce of mechanical force to 
shake this inch-column of air for a mile

high, it would still require a physic*! 
moving power to be exerted by this locust, 
as any one can demonstrate by a few fig
ures, of one million pounds! Is a theory 
requiring such manifestly impossible re
sults worthy of the nineteenth century?
Is it not, rather, utterly inconceivable that 
any physicist in his senses can believe, as 
does Professor Mayer, that these four cubic 

'miles of atmosphere, with a mechanical 
pressure of 120,000,000 tons, are actually 
churned into condensations and rarefac
tions, and. its particles made to oscillate 
“to andfro with the motions o f pendulum* " 
as he expresses it, by an insect which has 
not strength enough to compress a single 
cubic inch of air, if acted on in a tube 
without friction, the one four hundred and 
eightieth o f an inch, estimating its shoving 
power against the piston at half an ounce?
Is it possible that any man capable of rea
soning at all can believe that by the mo* 
tions of this insect’s legs—no larger than 
small pins, and not exceeding in the aggre
gate a distance of three inches in a second\— 
air-waves constituted of “condensations 
and rarefactions” are actually hurled 
throughout this vast area at a velocity 
four thousand times greater than that of the 
instrument which gives them their impetus t 

It will not do for physicists to “ Pooh! 
Pooh!” this calculation, and try to blot 
out the difficulty or the danger to their - 
theory by shutting their own eyes to its 
overwhelming character,— as the ostrich 
shuts out the danger of the hunter by 
thrusting its head into the sand,— and 
say, as some of them have done, “Oh, these 
figures are all very easily made, and look 
very formidable on paper, but they amount 
to nothing when arrayed against the long- 
established scientific data upon which the 
current sound-theory rests!” Well, we 
shall see, a little further on, whether or 
not a theory can stand on the strength oif
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its venerable character, after being proved 
in a hundred different ways to contravene 
the unchangeable laws of mathematics and 
mechanics, while at the same time contra
dicting observation and the reason of all 
reflecting minds. We- shall further see 
whether a theory can continue to prevail 
and rank as scientific, when its ablest ad
vocates can not advance an argument in 
its support which will not, when fairly 
analyzed, overthrow it, as recently seen 
with magazine explosions and their effects 
in the breaking of windows at a distance. 
?iet us now look at some of these self- 
annihilating efforts of physicists in support 
of the current theory of sound, as exem
plified by the stridulation of this locust.

Writers on sound seem to keep up a 
show of respect for the physical laws of 
mechanics and mathematics, even when 
their premises completely overthrow their 
theory. While insisting on the hypothesis 
that sound in passing through the air pro
duces actual “condensations and rarefac
tions,” which alternately generate heat and 
cold enough to add “one sixth” to the 
velocity of sound, they are unavoidably at 
times driven into the terrible necessity of 
the perpetration of figures, which, when 
analytically considered, absolutely .anni
hilate wave-motion. In opposing the un- 
dulatory theory of sound, therefore, I do 
not need to put forward a basis of my 
own as to the physical force a tone must 
exert on the air through which it passes, 
and thus determine the corporeal strength 
of a locust in churning four cubic miles 
of atmosphere into “condensations and 
rarefactions.” I have simply to take the 
figures furnished ready to my hand by 
these authoritative writers, and apply them 
to the observed sound of the locust, in 
order to exhibit the * wave-hypothesis as 
one of the most inexcusable fallacies ever 
conceived by a human intellect.

For example, Professor Mayer, the high
est American authority on sound, has not 
left us to flounder in the dark on this 
question, but tells us in explicit terms how 
much “compression” a sound-wave pro
duces on the air in passing through it, so 
that we may have a definite basis for cal
culating the mechanical strength of 
locust. He says:—

44 This compression gives for the compressed hal) 
o f the wave an increase o f to the ordinary 
density o f the atmosphere."— Article on “ Sound" 
American Encyclopedia.

He here refers to the note C, having 
250 vibrations to the second. He does 
not say whether a tone lower or higher 
than this would or would not produce a 
greater “compression” of the air; but we 
would naturally infer that the note A, with 
440 waves a second, should generate more 
compression and a greater quantity of heat 
than one giving to the air-particles a less 
number of pendulous movements. How
ever this may be, the difference is not es
sential to my argument should it be a little 
one way or the other, so we will consider 
the amount of “compression” produced 
by any sound to be practically the same, 
and assume that the figures here an
nounced by Professor Mayer are properly 
and accurately calculated, with the wave- 
theory as a basis, which will enable us at 
once to determine the mechanical force 
exerted by any sounding body in convert
ing four cubic miles of atmosphere into 
“condensations and rarefactions.”

Now, as this sound, in passing through 
the air, actually produces such a conden
sation as makes the “density” of the com- 
pressed half o f the wave “ uH ” greater 
than that of the normal air through which 
no sound is passing, and since one half of 
the four cubic miles of atmosphere per
meated by this stridulation is continually 
in a state of “ compression” while the
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sound lasts, it mathematically follows that 
each cubic inch of air within this com
pressed portion—or, in other words, one 
half of all the cubic inches constituting 
this mass of atmosphere—is absolutely 
increased in “density” while the
other half ofc the atmosphere constituting 
the “rarefactions” is reduced in “density” 
in like proportion.

There is no escape from this astounding 
conclusion, as these are the figures of the 
foremost advocate of the wave-theory of 
sound in this country—not mine, while 
they are figures which the physicists of the 
whole world are forced to admit, since 
without exception writers on sound assume 
the same “condensations” of the air by 
the passage of sonorous waves which he 
does, and boldly claim that they generate 
sufficient heat by compression to add “one 
sixth” to the velocity of sound, while Pro
fessor Mayer is but the frank, outspoken 
mathematician, who formulates their cal
culations, and gives us the result in plain 
vulgar fractions, thus showing us exactly 
how much a sonorous wave must neces
sarily compress the air.

The culmination, then, of this destruc
tive argument,amounts to this: As a cubic 
inch of air, when compressed to double the 
normal density of the atmosphere, requires 
a squeezing force offifteen pounds,as every 
student of philosophy knows, it will of 
course take but the simplest mathematical 
talent to calculate the whole amount of 
pressure exerted by the locust throughout 
the four cubic miles,—since it must be the 

of 15 pounds to each cubic inch in 
the “compressed half” of this mass of air! 
As there are, in round numbers, but cor
rect figures, 1,000,000,000,000,000 cubic 
inches within these four cubic miles, one 
half of which (500,000,000,000,000) is un
der pressure, having an increased density 
equal to vfo of 15 pounds for each cubic

inch, we reach the definite and authorita
tive result of 10,000,000,000,000 pounds 
physical pressure, or an actual mechanical 
energy exerted by this insect in producing, 
its stridulation of five thousand million 
tons/

Will physicists “Pooh! Pooh!” these 
figures, as having no weight against the 
venerable wave-theory of sound? If they 
do, then they scout their own data, delib
erately formulated and placed on record 
by one of their ablest collaborators. Any 
schoolboy can take the statement of Pro
fessor Mayer, quoted above, and in fifteen 
minutes reach the same incontrovertible 
result here given.

It now becomes a matter of curiosity 
and exciting interest to the scientific as 
well as to the unscientific world to know 
what physicists can say to these mathe
matical demonstrations! Will they say 
anything?—or will they attempt to pass 
the whole matter over in silence, on the 
ground that the writer of this monograph 
happens to be unknown,— having not the 
prestige of a great scientific reputation by 
which to herald his discoveries and an
nouncements? We shall patiently wait 
and see. One thing is certain, whatever 
physicists may do or say: it now stands 
upon record, and will so stand while books 
are read, that if the wave-theory of sound 
be true, as presented in all scientific works 
on the subject, a mere insect, by the move
ments of its delicate legs, can and does 
absolutely convert four cubic miles of at
mosphere into “condensations and rare
factions,” exerting a literal, physical, and 
mechanical energy,as above demonstrated, 
of 5,000,000,000 tons! As such a result is 
an infinite impossibility, the wave-theory, 
without another argument against it, is 
thus demonstrated - to be an inf’nite ab
surdity.

No doubt the reader by this time is
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ready to ask: “Though you hare used the 
stimulation of the locust to make the 
wave-theory of sound appear almost in
finitely ridiculous, have you not also by 
the same illustration succeeded in making 
your own hypothesis of substantial emis
sions equally absurd? Is it possible,” he 
might naturally continue, “that such’ a 
diminutive insect can fill four square miles 
with any conceivable substance, how much 
soever attenuated, keep up these discharges 
for hours, and still not appreciably dimin
ish its weight?”

I admit the legitimacy and fairness of 
this inquiry, provided the one who makes 
it is not a believer in the hypothetic lumi
niferous ether, believed in by all advocates 
of the wave-theory of sound, which circu
lates freely in the substance of the dia
mond, yet is a material substance resembling 
a “jelly” !* No scientist who holds to 
the undulatory theory of light and this 
gelatinous ether has any business to put a 
question involving a doubt as to the.pos
sible tenuity or penetrability of any sub
stantial entity, even if a quantity the size 
of a pin's head should be claimed as suffi
cient, when spread out, to cover the whole 
earth; but the unscientific reader has a 
legitimate right to ask this question, and 
to him I propose to give a brief, and, I 
trust, satisfactory answer.

• “ The luminiferous etherhas definite mechanical 
properties. It is almost infinitely more attenuated 
than any known gas, but its properties are those of 
a solid rather than those of a-gas. It resembles 
jelly rather than air.”

“ To account for the enormous velocity of prop- 
agation in the case of light, the substance which 
transmits it is assumed to be of both extreme elas
ticity and extreme tenuity. This substance is called 
the luminiferous ether. It fills all space; it sur
rounds the atoms o f bodies, . . . The molecules of 
luminous bodies are in a state of vibration. The 
vibrations are taken up by the ether and transmitted 
through it in waves”— T yndall on Light, pp. 
57. 60.

I have in the preceding chapters had 
occasion to refer frequently to the won
derful nature and inconceivable tenuity 
of odor% though perfectly cognizable by 
the olfactory nerves, just as sound is cog
nizable by the auditory organs.

Fortunately for my hypothesis of sound 
as substantial emissions, I am left unin
volved in any absurdity, as I  will show, 
by the universal admission of science that 
fragrance is a real corporeal substance, 
having definite material atoms,—so I am 
relieved of the necessity of all argument 
on that point.

Though odor is governed by a different 
law of radiation and conduction from 
those of sound, light, heat, magnetism, 
electricity, &c., each having its own pecu
liar conditions of diffusion and conduc
tion, yet it is a probable fact, sufficiently 
well attested by approximate experiments, 
that a quantity of musk no larger than a 
locust, if properly distributed and with 
suitable conditions for confining its emana
tions, would fill four cubic miles with its 
material corpuscles, till a sensitive olfac
tory at any square inch of this area would 
detect its presence^yet if the original mass 
were to be afterward weighed with the 
most sensitive* balance it would show no 
appreciable reduction in weight.

To add to the force of this illustration, 
I will adduce a well-known fact which can 
not fail to show the marvelous tenuity of 
odor, defying absolutely all efforts of the 
imagination to conceive it as composed of 
separate substantial atoms.

A hound of a certain breed, with highly 
sensitive olfactories, will follow the direc
tion of a fo x  over hill and dale, through 
forest and jungle, hours after it has passed, 
and even when it has reached a score of 
miles ahead. Yet the hound does not de
pend on touching the tracks of the fox: 
with his nose,or even of following its exact
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path; but, as observed by the writer (hav
ing seen.a fox pass hours before,and noting 
the exact path taken by its feet), will fre
quently vary rods from the true path, yet, 
keeping on in the general direction, will 
pursue his game with unerring certainty.

So defined and substantial are the odor
ous particles emanating from the footfalls 
of the fox, that a dog, on striking a trail 
hours old, will almost instantly decide, by 
the arrangement of the atoms in the air, 
the direction it has taken; but if moment
arily mistaking the back-track, the differ
ence, probably, in the intensity of the sur
charged air warns him of his error, and 
leads him to reverse his course.

Before stopping to quibble about the 
impossibility of sound being substantial 
emanations from its inconceivable tenuity, 
let us try to grasp the marvelous lesson 
taught by this fox and hound. Though 
the wind may blow across the trail, carry
ing off for hours the odorous clouds which 
have risen from the instantaneous impress 
of the feet upon the earth, filling thus, 
perhaps, vast areas along the trail with 
those magical atoms of perfume, exceed
ing possibly in extent many times the four 
square miles of air surcharged by the lo
cust, yet sufficient odor remains, extending 
for rods on both sides of the trail, to enable 
the hound to pursue his distant game with 
infallible precision.

I now ask the puzzled reader, who fails 
to see how the locust can fill an area two 
miles square with sonorous substance and 
not appreciably reduce its weight, to tell 
me approximately how much reynard has 
reduced his feet in size and weight by the 
clouds of odor diffused along his track for 
a hundred miles? Though the feet may 
have deteriorated by the roughness of the 
journey and their two hundred thousand 
impacts upon the hard earth, yet I venture 
the suggestion that the cubic miles of

odorous substance which encompassed the 
trail and guided the hound, did not dim
inish the weight of either foot an appre
ciable fraction of a grain. Yet those miles 
of odor-surcharged atmosphere were filled 
with substantial emissions, as all science 
unites in assuring us, though not so ten
uous, probably, as sonorous substance, yet 
sufficiently near it to cause the imagina
tion to retire discomfited and confounded.

The reader thus has a rational answer 
to his question in this somewhat analogous 
substance of odor, showing that it is not at 
all among the impossibilities,nor is it even 
improbable, that the locust should fill such 
an area with sonorous substance, from this 
analogue in the fox’s feet,—whilst not the 
shadow of an answer can be offered by the 
advocates of the wave-theory of sound for 
the reasonableness of corporeal results 
equal to the mechanical energy of a miU 
lion locomotives ascribed to the physical 
strength of a single insect.

The possibility of a locust filling four 
tubic miles with some kind of tenuous 
substance, is not, therefore, at all incon
ceivable, since we have the positive dem
onstration that there is no imaginable 
limit to the tenuity of substantial emis
sions, as seen with odor. This fact of un
limited tenuity is a very different thing, 
however, from the unlimited strength of 
an insect in accomplishing physical and 
mechanical results by doing absolute work 
in the agitation and displacement of a 
corporeal body like atmosphere,—exerting 
an energy, as it must do according to the 
wave-theory, as just seen, of 5,000,000,000 
tons. While the tenuity of substantial 
emanations is practically unlimited, so far 
as human intellect can conceive, physical 
and mechanical results, such as compress
ing the air or overcoming the inertia of 
bodies, changing them from a state of rest 
to a state of motion,* are definitely and
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determinately limited and bounded by the 
strength of the being or motor employed! 
As well might we suppose it possible for a 
man to knock into fragments a range of 
mountains and scatter the particles over 
miles of territory by a single blow of his 
hand as to believe it possible for an insect 
to perform the work ascribed to it by the 
advocates of the wave-theory.

It is only our intense ignorance of the 
inscrutable tenuity and incommensurable 
penetrability of the intangible substances 
of Nature everywhere around us, and even 
within us, which could persist in causing 
such inquiries as the one just answered. 
When we come to accept Nature’s unsol v- 
able mysteries—among them her recondite 
and intangible though substantial entities, 
such as sound, light, heat, &c.—with less 
of scientific egotism and more of that 
wholesome faith in the rational hypothesis 
of an intelligent First Cause, the world 
will not be so apt to continue for centuries 
hugging to its embrace, under the name of 
“science,” such a stupendous philosophical 
monstrosity, and, at the same time, such a 
pitiable fallacy as this Undulatory Theory 
of Sound; but with expanded freedom of 
thought to look into, or at least toward, 
the Unknowable Essence, and to conceive 
Him as manifested in His works,—with 
less of veneration for scientific formulas 
and with moderated respect for canonized 
authority in theoretical science, we might 
reasonably expect in the near future to 
solve mysteries as profound as a planetary 
ellipse, and overthrow scientific theories 
as well established as those of sound, light, 
and heat.

But I have not yet dismissed my favorite 
locust. I have other uses for it, and pro
pose to make it serve me in overthrowing 
the wave-theory in yet two or three differ
ent ways which physicists will hardly fail 
to appreciate.

As I have just had the pleasure of ap
plying its stridulation to the innocently 
appearing figures and data of Professor 
Mayer, and of demonstrating by them that 
this insect has a physical strength in com
pressing the air equal to 5,000,000,000 tons 
mechanical force, I now propose to apply 
the same music to the figures of Professor 
Tyndall on the heat hypothesis of Laplace, 
and will show results in the corporeal 
energy of this contemptible insect which 
will throw Professor Mayer and his “-A** 
additional “density” completely into the 
shade. I propose to use nothing in this 
analysis, of Professor Tyndall’s position 
except substantial and unquestioned fig
ures and facts,mostly furnished by himself.

The reader, I trust, has not forgotten, 
the emphatic citations from the Lectures 
on Sound\ quoted a few pages back, in 
which this learned physicist explicitly tells 
us that the “heat” generated by the prop
agation of a sonorous wave through the 
air, adds about “one sixth” to the velocity 
of such sound, and thus accounts for the 
discrepancy of 174 feet a second discov
ered by Sir Isaac Newton.

This heat solution of Laplace, it must 
not be overlooked, is a vital feature of the 
wave-theory of sound; for, without this 
formulated augmentation of temperature 
by the passage of the wave itself in 
squeezing the air into a “condensation,” 
the theory confessedly falls to the ground, 
since the observed velocity of sound con
tradicts it by 174 feet a second, as proved 
by Newton, and whose calculation all 
physicists admit to be correct. It there
fore becomes essential to the existence of 
the current hypothesis of sound that the 
solution invented by Laplace should pass 
the ordeal of this stridulation> or otherwise 
the bottom falls out of the theory which 
it professes to rescue from the fatal figures 
of Newton.
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The resort to heat by Laplace, in order 
to add to the elasticity of the air and thus 
increase the velocity of sonorous propaga
tion, grew out of the observed fact that 
the general augmentation of the tempera
ture of a mass of atmosphere—as, for in
stance, by the action of the sun—increases 
its elasticity, and thus adds to the velocity 
of sound passing through it. Thus, sound 
is known to travel about ioo feet a second 
faster in the heat of summer than. in the 
severest cold of winter, owing solely to 
the difference in temperature. I will here 
requote one of the passages referred to, 
that its teaching may be fresh before the 
mind of the reader:—

“ This change o f temperature produced by the 
passage o f the sound-wave itself, virtually augments 
the elasticity of the air, and makes the velocity o f 
sound about one sixth  greater than it would be i f  
there were no change o f tem perature—Lectures on 
Sound\ p. 46.

It is impossible to misunderstand the 
general bearing of this statement, namely, 
that the effect of a sound in passing 
through the atmosphere is to squeeze its 
particles into condensations, and thus gen
erate heat enough to add “one sixth ” to 
the velocity of sound, and make up this 
deficiency of 174 feet a second. Hence, 
it follows, as the sound of the locust travels 
with the same velocity as any other sound, 
it must also generate the same quantity of 
heat by the compression of the air, or 
otherwise the tone of this stridulation 
would fall short of the uniform velocity 
of sound.

Now, on this universal assumption of 
physicists and the unquestioned teaching 
of the wave-theory, that the passage of a 
sound-wave through the air augments the 
temperature of the compressed half of such 
yave sufficient to add 174 feet a second 
to its velocity, is it possible to arrive at 
the exact number of degrees o f heat thus

required to produce such augmentation? 
Is it, then, possible to ascertain the exact 
amount of compression necessary to gen
erate this quantity of heat? And, finally, 
can we not then arrive determinatelv at 
the physical strength of the insect which 
produces a pressure sufficient to generate 
that amount of heat? I assume that all 
these conditions are possible, and that 
Professor Tyndall himself gives us the 
figures, in the most concise language, by 
which at least a part of the facts can be 
determined, while he gives us a sure clue 
to the remainder. He says:—

“ At a temperature of half a degree above the 
freezing point of water the velocity is 1,089 feet * 
second; at a temperature of 26.6 degrees it is 1,140 
feet a second, or a difference of 51 feet for 26 de
grees, that is to say, an augmentation o f velocity of 
about two feet fo r  every single degree centigrade 
Lectures on Sound, p. 25.

No one can misunderstand this. Hence, 
in order to add “one sixth,” or 174 feet a 
second, to the velocity of sound, the locust 
must necessarily generate sufficient heat 
to raise the temperature of the condensed 
half o f its sound-waves 87 degrees cent., 
which is half of 174 feet, or twofeet velocity 
“ for every single degree centigrade.”

Here, then, we have no difficulty in 
gradually approaching the solution of the 
problem for which we set out, namely, to 
ascertain from Professor Tyndall the phys
ical strength of this locust, according to 
the wave-theory, in so compressing four 
cubic miles of atmosphere, or at least the 
one half of it, as to raise its temperature 
87 degrees, or one degree centigrade for 
each two feet of velocity thus added.

It only remains now to ascertain what 
amount of compression or mechanical 
squeezing force must be exerted upon these 
four cubic miles of atmosphere to raise 
the temperature of one half of its mass 
87 degrees, or enough to add 174 feet a 
second to the velocity of sound; for, it
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must not be overlooked that one haif only 
of the air is heated above the normal tem
perature by this squeezing process, while 
the other half is just as much depressed 
by the rarefactions. Hence, in estimating 
the amount of heat the sound of the locust 
generates, we must be careful to confine 
our calculation to one half of the mass of 
air permeated by the stridulation, or other
wise we might unintentionally do injustice 
to this carefully formulated and purely 
scientific theory!

But I am obliged here to digress a little 
from the main inquiry, as to the physical 
strength of the locust according to the 
facts and figures of Professor Tyndall, 
though I will soon return with an impor
tant collateral fact somewhat elucidated 
by the digression.

I acknowledge that it will seem a little 
queer to the unscientific reader how the 
velocity of sound can be increased by the 
heat of the “ condensationsf when the “as
sociated rarefactions” are just as much 
colder as the condensed portion is hotter, 
since the one would seem naturally to 
retard the sound-pulse as much as the 
other could accelerate it. This, however, 
is a small-sized problem to the wave- 
theory compared to some of the difficul
ties it is obliged to encounter, as the reader 
no doubt begins to realize. Professor 
Tyndall appreciates this difficulty, and 
tries to parry it in his explanation of La
place’s law. He admits if the air were 
permanently parcelled off into strata alter
nately hot and cold, in the same manner as 
it is moulded and divided up by a sound- 
pulse into condensations and rarefactions, 
that an extraneous sound passing through 
these hot and cold layers would receive 
no augmentation of velocity.

How, then, the common sense of the 
reader would naturally prompt him to ask, 
does the law of Laplace make a sound

travel any faster on account of this heat 
and this cold, the one a stand-off to the 
other, and both equally balanced in the 
“condensations and rarefactions"? It is 
not at all clear to the writer how this can 
take place, even with Professor Tyndall’s 
explanation before him, even supposing 
such condensations, &c., actually to exist, 
for a very definite reason, which will soon 
be *given; but the explanation given by 
the theory amounts to about this: The 
condensed half of the .wave being hotter 
than the normal air increases the elasticity 
and augments the spring-force of this con
densed portion of the atmosphere, which 
gives, greater velocity to the air-particles 
in their oscillations to and fro; while the 
rarefaction, being colder, has less elasticity, 
and thus withdraws resistance or opposing 
spring-force to the air-particles as they are 
driven backward from the condensation. 
In this way the velocity of the particles is 
increased both by the heat and the cold. 
The hypothesis of Laplace is surely as ac
commodating as one could ask.

The whole matter, however, is purely 
chimerical and absurd, since both Profes
sors Tyndall and Helmholtz have told us 
that the actual distance the air-particles 
travel in these oscillations to and fro must 
necessarily be almost infinitesimally small, 
possibly not the hundredth or the .five 
hundredth part of an inch. To make these 
hypothetic oscillations of the air-particles 
to and fro amount to anything appreciable 
in the generation of heat and cold, which 
must be the case in adding 174 feet a sec
ond to the velocity of sound, they must 
necessarily travel more than an infinitesi
mal distance. And here is where the 
theory contradicts and annihilates itself 
utterly, by teaching in the most explicit 
language that the air-particles do travel a 
long and measurable distance to and fro, 
—that the condensations and rarefaction*
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are actually produced by the travel of the 
air-particles— first forward, causing the 
compression, while leaving a partial vacu
um which becomes the rarefaction, and 
then returning, which again produces a 
condensation in the space just occupied 
by the rarefaction,— thus alternately con
verting the same air-particles into conden- * 
sations and rarefactions by traveling the 
entire distance back and forth from  rarefac
tion to condensation, and vice versa. The 
language of Professor Tyndall can leave 
no doubt on this matter:—

“ As the pulse advances it squeezes the particles 
o f a ir together''

“ You ought to see mentally the air-particles 
when urged outwards by the explosion of our bal
loon crowding closely together; but immediately be
hind this condensation [Mark itf the “ condensa
tion" is caused by the travel of the air-particles in 
being “ urged outwards" and ‘4crowding closely to
gether,"] you ought to see the particles separated 
more widely apart. You ought*, in short, to be able 
to seize the conception that a sonorous wave con
sists of two portions, in one of which the air is more 
dense and in the other of which it is less dense than 
usual."

“ Figure cleariy to your minds a harp-string vi
brating to and fro; it advances, and causes the 
particles o f a ir in front of it to crowd together, thus 
producing a condensation o f the air. It retreats, 
and the air-particles behind it separate more widely, 
thus producing a rarefaction o f the air,"— Lectures 
on Sound, pp. 5, 28.—Heat as a Mode o f M otion, 
p. 225.

Thus, all the way through the writings 
of this physicist the condensation of the air 
is caused by the travel of the air-particles, 
while the rarefaction is produced by the 
same travel in leaving a partial vacuum; 
and, as the same atmospheric space which 
is now the condensation instantly becomes 
the rarefaction, and vice versa, it follows 
irresistibly that there is no way of creating 
alternate rarefactions and condensations 
in the same mass of air every time a wave 
passes except by the same air-particles travel
ing back and forth  the entire distance from

rarefaction to condensation, and vice versa, 
as the two change places.

Let it thus be remembered that the dis
tance the air-particles travel in producing 
these supposed condensations and rarefac
tions can not be infinitesimal, if there is 
any truth in the theory,because their travd 
to and fro creates these condensations and ! 
rarefactions, and hence they are obliged 
to pass the whole distance thus signified, 
which is simply half a wave-length, as is 
perfectly plain.

Is it not, then, clearly manifest from the 
foregoing quotations that there can be no 
condensation of the atmosphere unless the 
air-particles themselves travel, and thus 
crowd and squeeze together as far as the 
condensation extends, in order to produce 
it? I have already shown, in various ways, 
that there is no spring-force in the air by- 
which a pulse can be driven a single inch 
beyond the actual travel of the air-particles 
themselves, owing to the exceedingly slow 
motion of the fork or string and to the 
extreme mobility of the air, neither of 
which seems ever to have entered the 
minds of these savants.

Now, what is the distance, according to 
the wave-theory, which these air-particles 
have to travel in order to pass from the 
rarefaction into the condensation? I have 
said it must be half a wave-length,of course. 
Professor Tyndall says:—

“ The length o f a wave is measured from the 
centre o f one condensation to the centre c f  the next 
one." [See list of quotations, page 79.]

From the middle of a rarefaction, there
fore, to the middle of a condensation is 
half a wave-length. It is thus a simple 
matter to determine the actual distance 
the air-particles oscillate “to and fro” in 
squeezing the air together, and thus form
ing these “condensations and rarefac
tions.”

The wave-length of a sound depends
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on its pitch, or, which is the same thing, 
on the number of waves per second sent 
off from the sounding body. If it is a very 
high sound, like that of the high D of the 
piccolo flute (4,752 vibrations a second), 
the length of the wave is less than three 
inches, as can be seen by dividing the 
number of vibrations as above into the 
velocity of sound, or 1120 feet a second; 
whereas, the lowest tone of the organ, as 
stated by Professor Blacerna in his r.ecent 
work on sound, has 16 vibrations to the 
second, and a consequent wave-length of 
70 feet! It thus follows that in the sound 
of such an organ-pipe the air-particles are 
obliged to travel 35 feet and back 16 times 
each second, in order to pass from the 
space occupied by the center of the rare
faction to the center of the condensation 
and back. They would thus move with a 
velocity in orle direction o£ 560 feet a 
second, or at the rate of 381 miles an 
hour, which would produce a tornado of 
more than double the velocity necessary 
to sweep a village into ruins! If there 
was the least truth in the wave-theory, the 
sound of a church-organ should get up a 
cyclone which would blow a cathedral 
into atoms!

I do not propose to misrepresent these 
learned physicists in the l$ast in stating 
the legitimate and preposterous effects of 
the wave-theory. In fact, it is difficult 
to misrepresent the theory, say what you 
will about it, for, in some of its contradic
tory aspects it will be sure to justify you. 
I admit frankly that it would seem abso
lutely to defy belief that any pretended 
scientific theory should teach in this nine
teenth century such a transparent impos
sibility as that the stridulation of an insect 
should shake four cubic miles of atmos
phere into condensations and rarefactions, 
and so compress one half of it by squeez
ing its particles together as to generate

this calculated heat of Laplace sufficient 
to add 174 feet a second to the velocity 
of sound; and I would not at all blame 
the reader if he should throw down this 
volume, charging me with the foulest mis
representation of these eminent scientists, 
unless I should continue to demonstrate 
my assertions beyond the possibility of 
doubt by quotations from their works 
couched in such explicit and unmistakable 
language as to render misconstruction im
possible.

I admit the justice and fairness of this 
course on the part of the reader, and shall 
therefore continue to fortify every position 
I take, so that in the end the learned au
thorities from whom I quote and whose 
theory I am reviewing shall have no reason 
to complain. Professor Tyndall says, and 
I wish the reader to carefully note it:—

“ All that you have heard regarding the trans
mission of a sonorous pulse through the air, is, I 
trust, still fresh in your minds. As the pulse ad
vances it  squeezes the particles o f a ir together, and 
two results follow  from  this compression o f the air. 
Firstly, its elasticity is augmented through the mere 
augmentation of its density. Secondly, its elasticity 
is augmented by the heat developed by compression. 
. . . Over and above, then, the elasticity involved 
in Newton*s calculation, we have an additional 
elasticity due to the changes o f temperature produced 
by the sound itse lf \ When both are taken into the 
account, the calculated and the observed velocity 
agree perfectly. ”—Lectures on Sound’ p. 28.

This is too plain to require comment. 
But here, remember, as I have already in
timated, Professor Tyndall does not teach 
that the average temperature of the atmos
phere is changed in the least by this com
pression or squeezing of the air-particles 
together. He carefully guards against 
such a result as too superficially absurd to 
be taught even by the wave-theory. He 
has provided against this in a score of 
places by reiterating, as already quoted so 
often, that each condensation of a sound
wave is accompanied by a counterbalance
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in the shape of an “associated rarefaction,*' 
and hence that in the latter the tempera
ture is as much depressed as it is raised 
in the former, thus keeping the average 
temperature the same. He remarks:—

“ The average temperature of the air is un
changed by the waves of sound. We can not have 
a condensed pulse without having a rarefied one 
associated with it. But in the rarefaction the tem
perature is as much lowered as it is raised in the 
condensation."— Lectures on Sounds p. 29.

This really seemed to be quite a neces
sary precaution on the part of the wave- 
theory, or otherwise it would be impossible 
for a katydid to stridulate without making 
the surrounding atmosphere so nearly in
candescent that nobody could live in i t ! 
Hence, the necessity of rarefactions as 
cold as the condensations are hot

But what does this precaution amount 
to, after all? We here have it distinctly 
taught that every particle of the air through 
which a sound passes is first heated to this 
very temperature requisite to add 174 feet 
a second to the velocity of sound before 
it can be cooled by the associated or suc
ceeding “rarefaction"! And I have just 
shown, from Professor Tyndall, that, in 
heating a given mass of the atmosphere 
ordinarily, as by the effects of the sun, the 
same as if the whole mass were a conden
sation, it must actually be raised 87 degrees 
centigrade (156.6 degrees Fahrenheit) to 
add the 174 feet a second, or at the rate of 
one degree to each two feet of additional 
velocity! Thus, one half of the entire at
mosphere throughout the four cubic miles 
is heated all the time and the other half 
cooled all the time while the locust is 
stridulating, though there is a transition 
atid a transference of the heat from one 
to the other half constantly taking place, 
according to the wave-theory. Yet this 
assuredly can not make the amount of 
heat and compression* less than one half

what it would be if both halves of the at
mosphere were heated at once.

But here I meet with a difficulty in my 
calculation, and the only one I have yet 
encountered. Professor Tyndall does not 
tell us what amount of “pressure” to the 
square inch is necessary to generate a 
definite amount of heat, or to raise the 
mercury in a centigrade thermometer, say, 
one degree. This was a great neglect, and 
an almost unpardonable oversight, under 
the circumstances. He explicitly tells us 
how many degrees of heat it takes to add 
a given number of feet per second to the 
velocity of sound when the whole atmos
phere is heated, as I have already quoted, 
namely, 87 degrees centigrade for 174 feet, 
or one degree for each two feet of velocity. 
He is also very careful to tell us that the 
“condensation” of a sound-wave really 
does generate the requisite heat, by squeez
ing the air-particles together, to add these 
174 feet a second. » But he there stops, 
leaving us entirely in the dark as to how 
much this pressure actually amounts to in 
pounds and ounces! Had he told us this, 
we should be able to know all about the 
strength of the locust in one minute.

During his lectures on Heat as a Mode 
o f Motion (page 82, first edition), he shows 
how much weight an inch-column of air 
will support while being heated up to any 
number of degrees, and thus kept at con
stant volume, without any change in its 
density. But this is a very different thing 
from the generation of heat by squeezing 
the air-particles together and thus aug
menting its density as-well as its elasticity, 
the same as sound-waves are claimed to 
operate.

He even goes so far as to show his au
dience how to generate this heat by the 
compression o f the air in a glass tube, and 
actually does generate heat enough to 
ignite a piece of amadou by a quick and



Chap. V. The Nature o f Sound. H 3

powerful motion of the piston! Still, he 
remains stoically taciturn upon this para
mount question as to the amount of pres
sure to the square inch, in avoirdupois, 
which would be required to raise the mer
cury, for example, a single degree.

This is the very thing, above all others, 
he should have attended to in his lecture, 
and thus have enabled his hearers and 
afterward his readers to form some sort 
of an estimate of the mechanical force 
exerted to send off a given system of 
sound-waves, thus to produce their con
densations, and thus to generate the re
quired heat for the 174 feet a second ad
ditional velocity, according to the formula 
of Laplace.

Professor Mayer was not afraid! He 
plackily came right out and told us in the 
plainest vulgar fractions that a given sound 
in passing through the atmosphere and 
producing its condensations actually in
creased the ‘‘density" of the “compressed 
half" of the wave over the normal
density of the air, which left it a simple 
mathematical problem to calculate the 
physical strength of the locust in thus in
creasing the “density" of the one half of 
four cubic miles, which we have readily 
found to be 5,000,000,000 tons! But it 
really looks as if Professor Tyndall was 
afraid. If he had known how much mental 
anxiety he would have saved the writer by 
giving this small piece of information, he 
would surely not have been so selfishly 
inconsiderate as to withhold it.

Seriously, why was it that Professor 
Tyndall so signally neglected to give this 
important basis of calculation while dis
cussing the very question where it would 
so appropriately have come in? Either 
he did not know himself how much pres
sure to the square inch of air was neces
sary to generate one degree of heat, or 
else he knew and did not care to tell his

audience and readers? To suppose that 
he knew, but intentionally suppressed this 
important piece of information, at1 this 
critical juncture of his course of lectures, 
when he could so easily have imparted 
the valuable intelligence in the compass 
of a single short sentence, would be ex
tremely ungenerous. I shall therefore as
sume that he did not knoivy and had not 
even an approximate idea as to the physical 
pressure it takes in pounds and ounces to 
raise an inch-column of air one degree 
centigrade, even when the air is confined 
within a tube so that it can not exercise 
its mobility and get out of the way, to say 
nothing o f the inconceivable difficulty o f pro
ducing such compression in the free air! 
I adopt this charitable view, on the sup
position that had he been aware of this 
mathematical fact he might have spoiled 
a splendid lecture by suddenly discovering, 
on imparting the information to his au
dience,the utter baselessness and absurdity 
of the whole wave-theory, and unceremo
niously have left the platform in mortifi
cation and disgust. I am sorry, in one 
sense, that the thing did not occur; for, 
had the idea flashed across his mind at 
that stage of the investigation, being but 
the first lecture of his course, and had the 
actual physical truth of the matter im
pressed itself upon him, as it will soon be 
impressed on the reader, I have faith 
enough in the intrinsic candor of the man 
to believe he would have at once aban
doned the wave-theory as a monstrous 
scientific fallacy; and, in all probability, 
the writer of this review would have been 
spared the unpleasant task of holding up 
to the light the escapades and fiascos of 
his fellow-workers in science, by having 
his labors anticipated in a much more 
elegant and accomplished manner.

I may add here, in extenuation of the 
manifest lack of knowledge on the part of
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this eminent lecturer, that I have sought 
in vain among my scientific friends for the 
same information as to the amount of 
pressure to the square inch of atmosphere 
which would be necessary to raise the 
temperature one degree, while I was equal
ly unsuccessful in consulting authorities, 
after examining all the works on pneu
matics within my reach. I was at last 
compelled, as a <UrnUr rcssort, to construct 
an instrument especially adapted to the 
purpose of testing this important scientific 
question,— important both to me in the 
present discussion, and to the future status 
of the wave-theory, as well as to the cause 
of science generally. I will briefly describe 
the instrument, which is exceedingly sim
ple, and then give the result of the experi
ment.

It consists of a glass tube of any conve
nient length, so it is long enough to admit 
a small thermometer at the bottom, and 
of a diameter equal to one square-inch 
cross-section, into which a piston is accu
rately fitted so as to work air-tight, by 
means of which the atmosphere may be 
compressed to any required extent. In 
making the test I had only to drop the 
thermometer into the tube, which, being 
wholly inclosed within the compressed air 
would sensitively respond to the gener
ated heat for any given movement of the 
piston.

The result was that on suddenly pushing 
down the piston a distance equal to one 
half the depth of the tube (thus giving the 
other half of the column two atmospheres, 
or a pressure around the thermometer of 
about 15 pounds to the square inch), the 
mercury indicated an elevation of about 
two and a half degrees centigrade; but as 
the radiation of the heat through the sur
rounding tube would be probably equal 
to its action on the glass of the thermom
eter, I called the heat actually generated

five degrees by a pressure of 15 pounds 
to the square inch, in order to do ample 
justice to the wave-theory.

We thus experimentally and mathemat
ically supply the deficiency caused by the 
inexcusable neglect of Professor Tyndall, 
and arrive, at least, at the approximate 
pressure in pounds necessary to raise the 
temperature of the condensed half of a 
supposed air-wave 87 degrees centigrade, 
which we are assured by Professor Tyndall 
is the augmentation required to add 174 
feet a second to the velocity of sound. 
Of course, this is on the basis that each 
supposed air-wave is inclosed within a 
tube and acted on by a piston.

The question may be simply stated as 
follows: If a cubic inch of air requires 
15 pounds pressure (reducing it to one 
half its bulk) to raise its temperature 5 de
grees, how much pressure will it require 
to raise the temperature of the same cubic 
inch of air 87 degrees? The result can be 
obtained thus: 87 -- 5 =  17 (rejecting frac
tions) X 15 f= 255 pounds. Thus, if there 
is any truth in the wave-theory, we have 
in plain figures arrived at the astounding 
fact that a sound of any kind in passing 
through the air must produce an atmos
pheric pressure in the condensed portion 
of its waves of 255 pounds to each cubic 
inch in order to raise its temperature 87 
degrees centigrade, which, as we learn, is 
necessary to add 174 feet a second to the 
velocity of sound, and thus save the wave- 
hypothesis from utter destruction at the 
hands of Sir Isaac Newton!

In this simple experiment we have com
pletely remedied the defect of Professor 
Tyndall’s lecture by getting at the approx 
imate if not actual pressure produced on 
the condensed half of the sound-wave in 
order to generate this required heat of 
Laplace, the very point above all others 
he should have been particular about
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explaining, so that the unscientific reader 
might be able to ascertain exactly how 
many tons pressure upon the atmosphere 
of his sleeping apartment a mosquito, for 
^example, exerts by serenading him with 
its hateful music! The Professor ought 
to thank the writer for correcting this im
portant defect in his book, and for thus 
having furnished him the proper scientific 
data for his next course of lectures on 
sound.* For, as all sounds travel 174 feet 
a second faster than they would if there 
were no heat generated by the condensa- 
turns, or if there were no squeezing o f the 
air-particles together by the passage of the 
sound-wave, it follows that the mosquito's 
sound is likewise augmented in velocity 
in the same way and to the same degree; 
and, as we have just found that it takes 
*55 pounds pressure on a cubic inch of 
air to raise its temperature 87 degrees (the 
required heat for 174 feet additional ve
locity), any reader can easily make the 
necessary calculation as to the absolute 
mechanical pressure which a mosquito 
must produce throughout a room of given 
dimensions in order to generate sufficient 
heat to thus add “one sixth" to the ve
locity of its sound.

Let us see. As our experiment demon
strates 255 pounds pressure to the cubic 
inch as the mechanical force necessary to 
generate the required 87 degrees of heat, 
it follows, as a mosquito can be heard in 
a still night throughout a room ten feet 
square, it must therefore exert this amount 
of pressure on one half of all the cubic 
inches of air in the room, since one half 
is compressed while the other half is rare
fied. The room contains 1,728,000 cubic 
inches, the compressed half of which 
(864,000) multipled by 255 pounds pres
sure makes the mechanical energy of this 
insect 220,000,000 pounds, or a physical 
force exerted on the atmosphere of the

room by the motion of its wings of one 
hundred and ten thousand tons! No advo
cate of the wave-theory can successfully 
contradict this result.

The reader need not take these figures 
on my authority, but can make the calcu
lation for himself, taking only the undis
puted data furnished by the authoritative 
physicists from whom I have quoted, in 
connection with the amount of pressure 
necessary to raise the temperature of air 
87 degrees, as determined by scientific ex
periment. He will thus form an accurate 
and comprehensive idea of the physical 
strength of this dipterous proboscidian, ac
cording to this highly philosophical theory 
which has stood “unshaken" for hundreds 
if not thousands of years I

Applying the same data to the sound 
of the locust, which permeates four cubic 
miles of air instead of that contained in 
an ordinary bedroom, the reader at once 
sees the almost infinitely ridiculous and 
tantalizing character of the result. Yet, 
as preposterous as it is, it is no more so* 
than the wave-theory, which furnishes the 
undeniable basis for the calculation. Pro
fessor Mayer's estimate, based on the im
portant discovery which he announces* 
namely, that sound compresses one half 
of the wave enough to add to the
normat “density" of the atmosphere, only* 
puts the physical strength of this insect 
at the modest amount of five thousand mil
lion tons; whereas the calculation of Pro
fessor Tyndall, based on the estimated 
heat which this pressure must necessarily 
generate to meet the requirements of La
place, throws these figures utterly into the 
shade, making the physical energy of the 
locust equal to 132,566,207,938,560,00a 
pounds, or, in round numbers, 66,000,000,- 
000,000 tons, being exactly thirteen thou* 
sand tivo hundred andfifty-six times greater 
in mechanical effect than the estimate of
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fcis American collaborator! These learned 
physicists can settle the matter between 
them.

But here I imagine the reader saying: 
“Although you have shown from the high
est authorities that the compressed half of 
the atmosphere through which a sound 
passes is really raised in temperature, ac
cording to the wave-hypothesis, hy the 
squeezing o f the air-particles together; and 
although you have proved beyond ques
tion that this theory teaches as one of its 
fundamental principles that the heat thus 
generated is necessary to make up the dis
crepancy of 174 feet a second in the calcu
lated velocity of sound, as discovered by 
Sir Isaac Newton; and notwithstanding 
you have shown from Professor Tyndall 
that where the atmosphere is warmed in 
a mass, as by the action of the sun, it re
quires one degree centigrade for every 
two feet velocity added, or 87 degrees for 
this deficit of 174 feet;—still, are you not 
mistaken about applying the same ratio of 
augmented heat to the compressed half of 
the sound-wave? Is it not possible that a 
much less elevation of temperature than 
87 degrees would suffice for heating these 
condensations, and making good this de
ficiency, according to the formula of La
place and the solution of the problem as 
expounded by Professor Tyndall?'*

I am willing, for the sake of the argu
ment, to concede the possible correctness 
of this objection, and to agree that Pro
fessor Tyndall does not say that the same 
degree of augmentation is requisite in 
both cases. Yet reason certainly tells us 
that if there is any difference at all, the 
compressed half of the sound-wave should 
require the greater augmentation of heat 
to affect this 174 feet velocity, since it is 
always found in close juxtaposition with 
a chilled “ rarefaction,*' which Professor 
Tyndall assures us is just as much colder

than the normal atmosphere as the M con
densation” is hotter!

The bare fact that this learned scientist, 
in all this discussion of Laplace’s solution, 
occupying some eight or ten pages of his 
book, does not say a single word as to  how 
many degrees of heat these condensations 
generate which adds 174 feet a second to 
the velocity of sound, in connection with 
the important consideration that he dis
tinctly teaches in other places that the air, 
if heated by the sun, would require 87 de
grees centigrade to make up this deficit 
of 174 feet a second, is a sufficient proof 
to every fair-minded man that he intended 
the reader to understand—if he knew him
self, and if he intended to convey any j 
definite idea on the subject—that the 
amounts of heat requisite for a given aug
mentation of velocity would be the same 
in both cases, or otherwise he would have 
pointed out the difference between them. 
Will not the intelligent judgment of every 
unbiassed physicist acquiesce in this as 
the only logical conclusion ? On the sup
position that Professor Tyndall really pos
sessed the knowledge, the fact of his 
silence on this vital question as to the 
exact amount of heat generated in the 
compressed half of a sound-wave can be 
only accounted for on the ground that he 
wished and expected us to understand 
that the “condensation” required the same 
augmentation of heat by pressure to add 
174 feet a second that the entire atmos
phere would require if heated by the sun, 
as he had so fully explained in other 
places.

But I am willing to be accommodating 
to any reasonable extent, since I feel en
tirely able to make any concessions which 
a candid physicist would be willing to ast 
and still annihilate this preposterous for
mula of Laplace, so conspicuously put for
ward and advocated by Professor Tyndall
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as lying at the foundation of the wave* 
theory, since without these “condensations 
and fheir associated rarefactions,” with 
their resultant heat and cold, he frequently 
gives us to understand that sound-waves 
could not exist.

I am therefore ready to suppose that 
instead of the compressed portion of the 
sound-wave being raised in temperature 
87 degrees with a squeezing force of 255 
pounds to the cubic inch in order to add 
this required 174 feet velocity, it is only 
necessary that it should be raised one de
gree! I wonder if Professor Tyndall and 
my doubting reader would be satisfied with 
this reduction ? If not, no philosopher 
shall excel me in scientific liberality, and 
I will therefore concede, to oblige this hy
pothesis, that the augmentation of heat in 
the compressed half of the wave, which 
adds “one sixth” to the velocity of sound, 
instead of being 87 degrees, as it ought to 
be, is but the one millionth part o f one de
gree! Will this be sufficient? If Professor 
Tyndall were present and should require 
it, I would gladly reduce it still further, 
for I am certain that any possible reduc
tion he would be willing to ask, as a physi
cist, would still make the solution alto
gether too hot for the wave-theory!

On this new basis, then, that the one 
millionth part o f one degree is all the heat 
there is contemplated in this famed solu
tion of Laplace, and all the heat there is 
generated in these boasted “condensa
tions” of the wave-theory of sound, and 
that this almost inconceivably minute aug
mentation was all Professor Tyndall had 
in his mind as being sufficient to add “one 
sixth,” or 174 feet a second, to the velocity 
of sound (which is entirely insupposable 
on its very face), and we still find, by in
controvertible figures, that the locust ex
erts on the atmosphere permeated by its 
sound a mechanical pressure of seven hun

dred andfifty-eight thousand tonsy or a phys
ical force equal to that of all the locomo
tives in the United States! Are physicists 
ready to accept this absolute showing of 
the wave-theory after thus modifying the 
true calculation which the hypothesis war
rants, by eighty-seven million subdivisions t

All these calculations, as before inti
mated, are based on the mechanical ex
periment of generating heat by compress
ing the air in a tube when so confined that 
its mobility can not come into play. If I 
should assert that the same movement of 
the piston which generates five degrees of 
heat in the atmosphere of the tube, would 
not, if made in the open air, produce the 
thousandth part of one degree in aug
mentation, or one 5,000th part as much, 
owing to the mobility of the atmosphere 
and its freedom to get out of the way and 
thus escape compression, I would only 
assert what the intuition of every physicist 
would indorse as undeniably true. If this 
is a correct representation of the matter, 
then it follows that the foregoing calcula
tions present less than the one five thou
sandth part o f the actual absurdity o f the 
wave-theory!

These are not misrepresentations, nor 
are they even exaggerations of this unfor
tunate hypothesis. Taking any of the as
sumed facts put forward and relied on by 
physicists as fundamental to this theory, 
and it is almost impossible, using them as 
a basis of calculation, to draw any deduc
tions or employ any figures which will ex
aggerate the incongruity of the hypothesis. 
It is therefore extremely difficult to do the 
theory injustice, say what you will about 
it, for, when looked at in the light of rea
son and with the slightest respect for the 
laws of mechanics or the relation sub
sisting between mathematics and philos
ophy, the supposition that an insignificant 
insect, by moving its legs in the free air,
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can actually produce such an atmospheric 
compression as to generate any appreciable 
heat at all, even an inch around it, to say 
nothing of so augmenting the temperature 
throughout four cubic miles as to add 174 
feet a second to the velocity of sound, be
comes too infinitely ridiculous and insane 
a supposition to admit of being discussed 
with any degree of patience. Yet, under 
the circumstances, I have tried to keep 
cool even while battling with such a scien
tific monstrosity, since the theory has to 
be discussed and its foundationless char
acter pointed out, owing to the fact that it 
is advocated as science by every physicist 
who has written on the subject, taught as 
science in our schools and colleges, and 
is honestly believed in as science by the 
ablest and most scrutinizing intellects of 
the world. Still, with all my efforts to the 
contrary, when seriously controverting such 
Mother-Goose nonsense under the disguise 
of natural philosophy, I can not help feel
ing at times an indefinable sensation of 
disgust mingled with astonishment. I shall 
nevertheless continue on in the work of 
fighting as one that beateth the air, per
haps as much to the disgust of modem 
physicists as to myself. For the reader 
must be aware, unless I have been guilty 
of the most deliberate and barefaced falsi
fication of the eminent authorities from 
whom I have quoted (a question admitting 
of easy verification or disproof), that there 
is no possible way for them to escape the 
merited condemnation and even ridicule 
>t future scientists except by publicly ac
knowledging themselves mistaken, and 
thus summarily renouncing one of the 
most transparent fallacies ever taught as 
science.

Conclusive, however, as have been the 
foregoing arguments, they will be more 
than paralleled in effectiveness by those 
soon to follow,—showing that in number

less ways, and viewed from every con
ceivable standpoint, the same uniform im
possibilities come to the surface. It is not 
possible, in fact, to look at this funda
mental idea of the wave-theory, namely, 
that a sound-pulse is constituted of an at
mospheric “condensation and rarefaction,** 
— an assumption, by the way, on which 
the entire hypothesis hinges,— without 
seeing “absurdity" written all over i t  

As one illustration of what I have just 
said, I would name the fact that Professor 
Tyndall distinctly though unwittingly 
teaches, as the necessary result of such a 
“condensation and rarefaction,** that two 
unison sounds must travel together with eon- 
siderably greater velocity than either one oj 
them would travel alone! He teaches this, 
as I will now demonstrate, because the 
very idea of a sound-wave, constituted of 
a condensation and rarefaction of the air, 
involves i t ; and as both Professors Tyndall 
and Helmholtz tell us that the only sound
wave possible to exist consists in this con
densation and rarefaction of the atmos
phere, as already quoted (see page 125), 
it follows that the above palpable contra
diction of the observed velocity of sound 
turns out to be a feature essential to the 
existence of the wave-theory. Let us now 
examine the evidence on which my position 
is based.

In the first place, Professor Tyndall tells 
us that two unison sounds traveling to
gether, with their waves coinciding, must 
positively quadruple their loudness by quad
rupling their condensations and rarefactions; 
and by thus making these characteristics 

'fourfold, they quadruple the amount of 
heat generated in the compressed portion 
of the wave as well as quadruple the 
amount of cold developed in the rarefied 
portion. And as I have already shown, 
from both Professor Tyndall and Laplace, 

I that an ordinary sound generates, by con
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densing the air, heat enough to add 174 
feet a second to its velocity, then, evident
ly, if two sounds together produce four  
times the loudness and four times the con
densation or compression of the air, it must 
generate four times the amount of heat and 
cold\ and consequently must add four times 
this augmentation of velocity, or, in other 
words, must add four times 174 feet per 
second! Is not this unavoidable?—that 
is, if Professor Tyndall teaches, as I have 
asserted, that two unison sounds produce 
four times the condensation of the air that 
one does?

I now invite the reader to the proof, 
which is too plain to be misunderstood:—

“ It is easy to see that the forks may so vibrate 
that the condensations of the one shall coincide with 
the condensations of the other, and the rarefactions 
of the one with the rarefactions of the other. If 
this is the case, the two forks will assist each other. 
The condensations will in fact become more con- 
densed and the rarefactions more rarefied, and as it 
is upon the difference of density between the con* 
densation and rarefaction that loudness depends, the 
two forks, thus supporting each other, will produce 
a sound of greater intensity than that of either of 
them vibrating alone."—Lectures on Sounds p. 258.

This, as far as it goes, is exceedingly 
concise and to the point. What it lacks 
in positive proof will soon be supplied. 
Mark, however, the teaching of this cita
tion. Two unison sounds traveling to
gether, so that condensations coincide with 
condensations and rarefactions coincide with 
rarefactions, not only make the condensa
tions “more condensed” and the rarefac
tions “more rarefied,” but the “ loudness” 
is thereby increased in the same propor
tion, since “// is upon the difference o f den
sity . . . that loudness depends.” But how 
much is this “ loudness” and “density” in
creased by two systems of waves thus coin
ciding ? Professor Tyndall shall answer:—

** If in two systems of sonorous waves condensa
tion coincides with condensation and rarefaction

with rarefaction, the sound produced by such coin
cidence is louder than that produced by either sys
tem taken singly."—“ If the two sounds be of the 
same intensity, their coincidence produces a sound 
o f fo u r  times the intensity o f either'*— Lectures ok 
Sound\ pp. 284, 285.

Hence, we have here the conclusive 
proof of my position, namely, that two 
sounds traveling together, with their waves 
coinciding, must necessarily produce four
fo ld  the condensation of either traveling 
alone, since the Professor distinctly tells 
us that the loudness or intensity of the sound 
is quadrupled, while at the same time as
suring us that it is upon the difference o f 
density that loudness depends. Now, as the 
heat generated by these condensations is 
exactly in proportion to the “density” or 
compression of the air, as all physicists 
agree, and since the augmentation of ve
locity, according to Laplace, by which 174 
feet a second is added to the speed of 
sound, is caused by the heat generated in 
these condensations, it follows irresistibly 
that since the loudness, the density, and the 
heat must all be quadrupled, this augmen
tation of velocity (174 feet a second) must 
also be quadrupled, making this added 
velocity on account of two sounds travel
ing together 4 times 174, or 696 feet,which, 
added to Newton’s calculated velocity 
(916 feet), actually makes the velocity of 
the two sounds united 1612 feet a second 
at the freezing temperature, instead of 
1090 feet,as all observation proves! These 
are figures which will neither lie nor con
tradict themselves, wha ever the wave- 
theory may be in the habit of doing.

Thus, it unanswerably follows, if these 
condensations and rarefactionsy being the 
very foundation of the wave-theory, really 
exist at all, that two sounds coinciding 
must necessarily travel together 522 feet a 
second faster than either sound can travel 
singly! But since all observation shows 
that there is not the slightest difference in
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the velocity of sound, whether a single 
tone or a dozen tones pass through the air 
at one time, it demonstrates that no such 
thing as condensations and rarefactions oc
curs in the propagation of sound, thus 
shattering in another way the very founda
tion of the theory. Is it possible that any 
inductive course of reasoning can be more 
logically clear and demonstrative ?

It would really seem that a physicist of 
such reputed caution in his investigations 
of science as Professor Tyndall, and who 
has so often helped other people out of 
scientific pitfalls and quagmires, would 
have been able to detect the monstrous 
character of the fallacy into which he has 
here inadvertently slipped. One would 
have thought that so shrewd a scientific 
thinker, when formulating this proportion
ate relationship between the “density” of 
the air, the loudness of tone, the genera
tion of heat by these condensations, and 
the augmentation of velocity by this heat, 
all directly connected together and de
pendent the one upon the other, would 
hav£ seen their suicidal effect just pointed 
out, by the very mental effort required to 
put the erroneous proposition into form. 
The very fact that he did not detect the 
self-annihilating character of the hypoth
esis while writing it out, preparatory to his 
lecture, only goes to illustrate the blinding 
effect of a false theory even on the great
est of intellects.

But we have not yet reached the culmi
nation of this error, nor have we even be
gun to unfold its astonishing results. Even 
Professor Tyndall can hardly help being 
amused at the laughable predicament in 
which his logic has involved the wave- 
theory. Let the reader carefully follow 
me for a little, and see some of the beau
tiful scientific consequences of this hy
pothesis which has stood unshaken for so 
many centuries.

As it is upon the difference o f “density* 
that “loudness depends,” (see last quota
tions,) it follows that just in proportion as 
the loudness of a tone increases, exactly 
in that proportion will the air-waves be 
condensed, exactly in that proportion will 
the heat be augmented, and exactly in 
that proportion will the velocity of the 
sound be augmented. No one can doubt 
this as being the unavoidable teaching of 
the theory when its different members are 
articulated.

Take, for example, a tuning-fork, as 
possessing a remarkable diversity in range 
of intensity,— from almost inaudibility, as 
when held in the hand, to a tone at least 
of a hundred times the loudness when placed 
on its resonant case, as any acoustician 
will admit, since it can be heard at a hun
dred times the distance.

Now, as the fundamental law of the 
theory assures us that the faintest tone of 
this fork, as when held in the hand, must 

• necessarily generate sufficient heat by com
pressing the air to add the required 174 
feet a second, or otherwise the velocity of 
its sound would not conform to observa
tion, it follows that its full tone on its reso
nant case, if a hundredfold in loudness, 
must generate one hundred times as much 
heat by producing one hundred times as 
much “compression” or “density” of the 
air, which unavoidably leads to the con
clusion that such a tone must receive one 
hundred times this additional augmenta
tion of velocity, or, in other words, must 
have added 100 times 174 feet a second 
to its normal velocity of 916 feet, as calcu
lated by Newton when no generated heat 
is included in the estimate, making such 
aggregate velocity 18,316 feet per second! 
Any tyro in mathematics can verify this 
computation by merely passing these fig
ures in review.

What, now, can physicists say in reply
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to this rcductio ad absurdumt If they admit 
that one hundred times the loudness is 
caused by one hundred times the “density ” 
or compression of the air, as they are forced 
to do, since “ it is upon the difference of 
density that loudness depends,” then, as the 
amount of heat generated also depends on 
the amount of this density or compression 
of the air, the same as the amount of added 
velocity depends upon the amount of heat 
generated, there seems to be no possible 
escape from the foregoing general conclu
sion, namely, that the velocity of sound 
must increase exactly in the ratio of its 
loudness, which flatly contradicts observa
tion! A startling illustration of this fal
lacy will be adduced at the close of the 
next chapter, furnishing a demonstrative 
overthrow of the wave-hypothesis, which 
no man can gainsay.

But even this logical example of reductio 
ad absurdum is but a small fraction of the 
trouble in which these physicists have in
volved themselves and their theory by at
tempting to build upon this fundamental 
error of “condensations and rarefactions,” 
and in assuming to utilize their hypothetic 
heat and cold to get rid of Newton’s tan
talizing discrepancy. I have another legiti
mate and irresistible deduction to make 
from this foundation-law of the theory 
which must settle even Professor Tyndall, 
unless the figures already adduced on the 
stridulation of the locust have paralyzed 
his mathematical and mechanical suscep
tibilities.

The reader must not for a moment lose 
sight of the fact, during the progress of the 
argument, that this physicist distinctly tells 
us, and repeats it in many forms, that it 
is upon the difference of “density" or the 
compression of the air by a sound-wave, 
“that loudness depends,” and that it must 
be also upon this same difference in “den
sity” that the generation of heat and the

consequent augmentation of velocity de
pend. If the augmentation of velocity is 
caused, as the theory teaches, by the aug
mentation of heat generated by the com 
densation of the sound-wave, on which 
loudness depends, does it not necessarily 
follow that the augmentation of velocity 
and the loudness of sound must keep up 
a corresponding ratio of increase or de
crease? This must be so> or else there is 
not the least foundation for the formula 
of Laplace, and no truth in the hypothetic 
condensations of the air and their resultant 
heat\ as assumed by Professor Tyndall. 
But if the augmentation of velocity corre
sponds to the augmentation of heat, as 
Laplace and Tyndall assume, and if the 
augmentation of heat corresponds to. the 
increase of density, on which loudness also 
depends, then evidently the various aug
mentations form a logical chain from one 
to the other which can not be broken with
out severing the wave-theory from its base. 
This relationship being unavoidable, if 
there is any truth in the assumption of 
“ condensations and rarefactions” and 
their resultant heat and cold, it is impos
sible to ignore the conclusion that the ve
locity of every sound must exactly corre
spond with its intensity, or, in other words, 
must increase or decrease with its loudness. 
Hence,we are brought to the most astound
ing development of the wave-theory, name
ly, that since the loudness of sound de
creases as the square of the distance from 
its source, as Professor Tyndall assures us, 
its velocity must also decrease in like pro
portion!

I now propose to let this high authority 
on sound state this ratio of decrease in 
loudness in his own way, which must ne
cessarily give the corresponding decrease 
in the condensation produced by the sound
wave, in the heat produced by the con
densation, and in the augmentation of
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velocity produced by the heat, after 
which it will take but a few moments to 
point out the fatal effect of his figures. 
I quote, as usual, from his Lectures on 
Sound:—

“ You have, I doubt no't, a clear mental picture 
of the propagation of the sound from our exploding 
balloon through the surrounding air. The wave o f 
sound expands on a ll sides, the motion produced by 
the explosion being thus diffused over a continually 
augmenting mass of air. It is perfectly manifest 
that this can not occur without an enfeeblement o f 
the motion. Take the case of a shell of air of a 
certain thickness with a radius o f one footy reckoned 
from the centre of explosion. A shell of air of the 
same thickness, but of two fee t radius, will contain 
four times the quantity o f matter;  if its radius be 
three fee t it will contain nine times the quantity o f 
matter; if fo u r  fee t it will contain sixteen times the 
quantity o f matter, and so on. Thus the quantity 
of matter set in motion augments as the square o f  
the distance from the centre of the explosion. The 
intensity or loudness of sound diminishes in  the 
same proportion.”—Lectures on Sound, p. 10.

The above can not be misunderstood. 
The loudness of any tone four feet from 
the sounding body, according to this law, 
is but one sixteenth as great as directly at 
the sounding body. Hence,the “ density” 
or “ condensation” of the air, and the gen
eration of heat, as well as the resultant 
augmentation of velocity, are all reduced 
in the same ratio. This is perfectly mani
fest, since the augmentation of velocity 
depends upon the amount of generated 
heat, the heat depends upon the amount 
o£ compression or “ density,” while “ it is 
upon the difference of density that loud
ness depends.” Now, all we have to do 
is to estimate the decrease in loudness by 
this same ratio, “ as the square of the dis
tance” from the sounding body to the limit 
of audibility in case of any sound, and we 
•can determine the exact difference in its 
“ condensation” of the air at its start and 
At its termination, since the decrease in 
“ density” corresponds exactly to the de
crease in “ loudness;”— we can also deter

mine the exact difference in the amount 
of heat it generates at its start and also at 
its extreme limit of audibility, because the 
ratio of decrease in heat depends upon 
the ratio of decrease in compression;— and 
finally, we can also determine the exact 
difference between the velocity of any 
sound at its start and at its point of final 
inaudibility, because the decrease in aug
mented velocity depends on the decrease 
in augmented heat, exactly the same as 
heat depends on the compression of the 
air-wave, or as loudness depends on this 
“ density” !

These premises and conclusions are as 
immovable (assuming the truth of the 
wave-theory) as the principles and laws 
demonstrated by the Copernican System 
of Astronomy; and, on the supposition 
that the wave-hypothesis is true, the above 
chain of ratios must hold good in all its 
details. Let us now apply this self-evident 
logic of the theory to the well-known ve
locity of sound, and see its annihilating 
result.

According to this law laid down by 
Professor Tyndall, a sound, after passing 
a distance of ioo feet from the sounding 
body, would have but one io,oooth the in
tensity or loudness as at its source, since 
you have simply to multiply ioo or any 
other number by itself, the same as Pro
fessor Tyndall multiplied 4 by itself in 
order to determine this ratio of decrease 
for any distance. It follows, therefore, if 
Professor Tyndall is right, that the steam 
siren (employed along the coast in our 
signal service), which can be easily heard 
at sea a distance of ten miles, or 52,800 
feet, when the conditions of the atmosphere 
are favorable, would actually possess, in 
round numbers,but the one 2,000,000,000th 
as much intensity or loudness at a distance 
of ten miles as at the start! Using Pro
fessor Tyndall’s measure of “fe e t” as he
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does, in ascertaining the ratio of this 
sound’s decrease (which we must do, of 
course, when such high authority prescribes 
it), we have only to multiply the 52,800 
feet into themselves to determine this pro
portion of decrease in intensity, as the 
square of the distance from the source 
of the sound, thus obtaining the infinitely 
incredible if not preposterous result dem
onstrated above. But, for the present, let 
us accept these figures as correct, since 
they legitimately belong to the wave-theory, 
and see what they will do for the hy
pothesis.

Since the sound of the steam siren at a 
distance of ten miles must necessarily 
have, according to the above ratio, but 
the one 2,000,000,000th as much “loudness” 
it can accordingly generate but the one
2,000,000,oooth as much heat, since the 
heat and the loudness alike depend on the 
“density” or the compression of the air, 
and must therefore exactly correspond to 
it in thesfc respects and to each other. 
And, finally, the sound at that distance 
would receive but the one’ 2,000,000,000th 
as much augmentation of velocity, accord
ing to Laplace, on account of this reduced 
augmentation of heat, as at its source, 
where it is, of course, 2,000,000,000 times 
as loud, causing 2,000,000,000 times as 
much density or compression of the air, 
and consequently generating 2,000,000,000 
times as much heat! Are physicists pre
pared for this?

Possibly, if I should invert this state
ment of the problem, beginning ten miles 
away from the steam siren, and then trace 
the sound backward toward its source by 
applying the same law to find the increase 
by which Professor Tyndall determines 
the decrease, since they are evidently the 
same in ratio “ as the square of the dis
tance,” it might be possible to make the 
infinite audacity and nonsense of the

wave-theory more intelligible to these as
tute physicists whom I have the honor of 
reviewing. Let us look at it in this light 
for a moment, and note the consequences.

At the extreme limit of the ten miles we 
will suppose, as we are of course obliged 
to do to accommodate this hypothesis, that 
the sound of the siren, being still distinctly 
heard, itiust necessarily produce sufficient 
condensation of the air to generate sufficient 
heat to add this required 174 feet a second 
to its velocity, or otherwise the sound 
would not travel according to observation; 
and,what is worse than that, it would con
tradict Professor Tyndall and overthrow 
the formula of-Lpplace which accounts 
for “one sixth” of the velocity of sound, 
or 174 feet a second, by this generation 
of heat.

If, then, the sound, ten miles away from 
the siren, still generates heat enough to 
add this 174 feet a second to its velocity, 
which it must do if there is any truth in 
the wave-theory, it follows, as a self-evident 
proposition, since the sound increases in 
loudness as we trace it backward toward 
its source by Professor Tyndall’s law, “as 
the square of the distance,” that it increases 
in its augmentation of heat and velocity in 
the same proportion!

There is no escape from this, for we Can 
almost use the Professor’s own words, and 
say: At 2 feet from this ten-mile limit, 
passing toward the siren, the sound is 4 
times as loud; at 3 feet it is 9 times as 
loud; at 4 feet it is 16 times as loud; at 
10 feet it is 100 times as loud; at 100 feet 
it is 10,000 times as loud; and at 1,000 feet 
it is, of course, 1,000,000 times as loud. 
Yet 1,000 feet nearer the siren, at such a 
remote station (less than the fiftieth  of the 
distance) would evidently not make a differ
ence in the loudness of the sound which 
could hardly be detected by the most 
sensitive ear, though Professor Tyndall's
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highly scientific (!) formula makes the 
sound increase to one million times l/ie in
tensity in this comparatively trifling space! 
Can a theory be worthy of this enlightened 
age, or make any claim upon the intelli
gence of the reader as a scientific hypoth
esis, which depends for its existence on 
the inculcation of such a monstrous fcil- 
lacy of science as this ratio of decrease in 
sound, gravely formulated by this eminent 
physicist?

But continuing to trace the increasing 
sound backward toward the siren> we not 
only have it 1,000,000 times as loud, ac
cording to this brilliantly formulated ratio, 
when we have gone only 1,000 feet nearer 
to the source of the sound, but, as shown 
when pointing out the proportion of de
crease as we receded from the siren, the 
sound unavoidably becomes 2,000,000,000 
times as loud directly at the instrument as 
it is ten miles away. Then it necessarily 
follows that it must produce 2,000,000,000 
times as much compression or “density99 of 
the air at the instrument (since “it is upon 
the difference of density that loudness de
pends/’) as it does ten miles away,— that 
it must generate 2,000,000,000 times as 
much heat at the instrument as it does ten 
miles away; and, finally, that the augmen
tation of velocity caused by such generated 
heat, according to the hypothesis of La
place, must be 2,000,000,000 times as great 
at the instrument, or, in other words, it 
must produce an augmentation of 2,000,- 
000,000 times 174 feet a second, which, 
independent of the normal velocity with
out heat (916 feet), absolutely makes the 
velocity of sound as it leaves the mouth 
of the steam siren, 348,000,000,000 feet, or
66,000,000 miles a second, being more than 
three hundred and forty-seven times the ve
locity o f light/ Are physicists prepared 
for this? Whether they are or not, it is 
the unexaggerated teaching of the wave-

theory, to which Professor Tyndall is irre- • 
vocably committed by his ratio of the 
increase or decrease of loudness as the 
square of the distance from the sounding 
body.

No man who accepts the current hypoth
esis of sound as expounded by Professors 
Tyndall, Helmholtz, and Mayer, and in 
fact all who have written on the subject, 
can call in question the legitimacy or 
logical necessity of the results just arrived 
at, or deny but that they are the unavoid
able outgrowths of the wave-theory. How
ever fabulous the foregoing array of figures 
may seem, we are nevertheless obliged to 
accept it as representing the well-authen
ticated facts of philosophy and science so 
long as the current hypothesis of sound is 
looked upon and permitted to exist as a 
scientific theory. Shall it continue to be 
so looked upon and be so permitted to 
exist? is the important question here sub
mitted for the decision of the scientific 
world.

At this juncture of the discussion an 
opportunity offers, which, perhaps, may not 
so readily occur again, foi a brief exposi
tion of the new hypothesis of Substantial 
Sonorous Pulses, in order to show how 
beautifully and consistently it solves this 
problem of the decrease of intensity in 
Sound, Light, and Heat, as the true square 
of the distance from their source.

This conception that sound consists of 
substantial corpuscles instead of being 
constituted of the undulatory motions of 
the medium through which it passes, was 
fully elucidated in the discussion of sono
rous reflection and the falling pitch of a 
passing locomotive-whistle at pages 117, 
122, 123, 124.

According to the views there presented? 
it is but a simple matter to mentally view 
the particles of sonorous substance radia
ting from a sounding body in all directions
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becoming less and less in number, or, in 
other words, becoming sparcer and sparcer 
the farther they advance, as the square cf 
the distance from the center. Neither is 
there any necessity for supposing that such 
sound-atoms cease in their travel or retard 
in their velocity in the slightest degree 
when they cease to be audible, or, in fact, 
until they reach the extreme limits of the 
medium which conducts them. But as it 
requires a certain quantity or number of 
these particles to come into contact with 
the tympanic membrane in order to affect 
audition, it rationally follows that the range 
of a sound, or the distance at which it can 
be heard from its source, depends upon 
the density or number of these particles 
generated and set free by the sonorific 
body, or, in other words, depends on the 
compactness or nearness together of these 
sonorous particles at the commencement 
of their radiation, which also necessarily 
determines their comparative nearness to
gether at any .particular distance from 
their source.

It is perfectly evident, if sound consists 
of substantial corpuscles, as my hypothesis 
assumes, that a feeble sound at the start 
must be such because the sound-particles 
generated are few in number and conse
quently scattering, so that but a small 
number can enter the aural passage even 
when the ear is held near the sounding 
body; whereas, a loud sound at the com
mencement, or near the sound-producing 
instrument, is exactly the converse of this: 
the sonorous particles are densely com
pacted because a greater quantity is gen
erated, owing to the molecular action 
which produces them being more effective 
or productive; and hence, in radiating and 
separating as the square of the distance 
from their source, they can necessarily pass 
to a considerable distance without being 
sufficiently thinned out or separated to

appreciably weaken their effect on the 
sensitive membrane of the ear.

But carrying the idea still further, the 
most densely compacted mass of sound- 
corpuscles which may be supposed to col
lect about the mouth of a powerful steam 
siren will nevertheless, at the proper dis
tance from it, produce a feeble tone, owing 
to the particles becoming so sparce or 
widely separated that but few of them can 
enter the ear at one time, and can thus 
pro'dqce but slight effect upon the tym
panic membrane,—till finally, at a sufficient 
distance from their source, the particles 
will necessarily have become so separated 
and distributed over the continually aug
menting mass of air that even if the auric
ular passage is not missed entirely a suffi
cient number can not enter it to affect 
audition, unless they should be converged 
into the ear by some kind of a funnel- 
shaped device such as an ear-trumpet. 
(See page 123.) Notwithstanding this ex
treme limit of audibility and apparent ter
mination of the sound, it is easy conceiv
ing, as every way probable, that all the 
original corpuscles, which produced such 
an intense effect near the instrument, may, 
as just remarked, continue to pursue their 
course through the air at their normal ve
locity, still more widely separating as the 
square of the distance, and not cease their 
journey till they have reached the extreme 
limits of the atmosphere.

This corpuscular hypothesis involves 
even more than has yet been explained. 
In addition to this weakening of the inten
sity of sound as the distance increases 
from its source, in consequence of the 
sonorous particles becoming sparcer or 
scattered by radiation over a wider and 
wider range of atmosphere, it is even con
ceivable that the corpuscles themselves 
may be larger or more massive in one case 
than in another, and that each sound-
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particle may itself be susceptible of be
coming subdivided almost to infinity by 
giving off scintillations of its sonorous 
substance in all directions while passing 
through the air, the same as meteors have 
often been seen to do.

Thus, a feeble sound at the start, as in 
the tone of a mosquito or of a bee, may de
pend for its extreme faintness on the finer 
or smaller grade of sonorous corpuscles 
thus generated as well as on their fewness 
in number, which, supposing the corpus
cular hypothesis true, would seem to be 
not only probable but reasonable.

Added to this, I have no hesitancy in 
believing that as a sound-pulse advances 
the gradual weakening of its tone (instead 
of being a less and less motion o f the air 
as the wave-theory teaches, and which has 
been shown to be infinitely impossible by 
the singing of a locust,) may be and prob
ably is due to the decrease in size as well 

•as number of the sonorous atoms which 
constitute the sound and enter the ear.

I may even assume, in connection with 
the secondary or scintillating radiations 
of which I have spoken, the rational prob
ability that the primary streams of sound- 
corpuscles as they leave the instrument 
may even emit a number of delicate sec
ondary systems of sonorous particles in 
periodic pulses of distinctly different and 
more rapid vibratory rates, each system 
maintaining at the same time a relative 
concordant periodicity to the primary sys
tem of corpuscles,— while two instru
ments sounding together in the relation 
of some proper chord, as third or fifth , 
might even generate another and inde
pendent system of periodic pulses of a 
slower inbratory rate than either of the 
primary systems! This may not at present 
be intelligible to the reader, but I throw 
out the bare statement of the hypothesis 
here, as I shall revert to it before the close

of this chapter in connection with another 
feature of the wave-theory which will beau
tifully illustrate what is here but darkly 
hinted. I hope, therefore, in view of its 
important future application that the 
reader will carefully re-peruse this para
graph before passing on, that it may be 
well impressed on the memory. I will 
only add here, if it be true at all that 
sound is constituted of substantial sonor
ous particles, then the secondary systems 
of radiating corpuscles, which I have as
sumed, if needed to explain the various 
phenomena of sound, would be neither 
insiipposable nor improbable.

The truth is, the novelty of the corpus
cular hypothesis constitutes the principal 
objection to its acceptance. We have 
been so constantly through life habituated 
to consider nothing as substance unless 
corporeally tangible that the mind natu
rally hesitates in conceding the substan- 
tivity of anything which eludes the senses 
as palpable material, or which will not 
submit to chemical analysis. But the 
world is growing, and despite the efforts 
of would-be science to keep it in its swad
dling-clothes, seems destined to grow on 
till its present scientific raiment shall not 
only have become too small for it, but 
shall have also become so ludicrously 
threadbare and rent that true philosophy 
and science will be ashamed to look upon 
its semi-nudeness. In view of this encour
aging tendency of the world to grow in
stead of retrograde, the writer proposes in 
a humble way not only to add what he 
can to the fertilizing and fructifying ele
ments which may tend to accelerate its 
growth, but to lend a sartorial hand from 
time to time in helping to replenish its 
now scanty and tattered scientific ward- I 
robe.

Returning to the assumption of sonorous 
corpuscles as the true solution of sound-
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propagation, it is easy to conceive the idea 
that at ten miles away from the steam 
siren, for example, we hear its sound faint
ly, not only because the sound-particles 
have become so scattered that only a few 
of them can enter the ear, but also because 
what few of them do enter have become 
so reduced in size by the constant emis
sion of secondary radiations during their 
journey that they make but a slight im
pression on the tympanic membrane,— 
while we also hear the sound of the gnat, 
at a distance of only six inches from it, on 
precisely the same principle and for the 
same reason. In both cases the number 
and size of the sound-corpuscles, coming 
in contact with the sensitive membrane of 
the ear, determine the intensity of the 
tone; and the reason why we hear the 
sound of the midge as feebly at a distance 
of six inches as we do that of a steam siren 
at a distance of ten jniles, is because the 
midge generates sonorous particles in 
number and size as much less than those 
produced by the siren as six inches are 
less than ten miles! Can any hypothetic 
solution of a scientific problem be more 
beautifully simple and consistent than 
this? And does not this view of sonorous 
propagation appeal for its probabje cor
rectness to the intelligence and scientific 
intuition of the reader? By the side of it, 
viewed only as a provisional hypothesis,
I venture to assert that the supposition of 
an all-pervading ether as being a real sub
stance circulating freely among the mole
cules of the diamond, which is now univer
sally accepted by scientists, would be at 
once rejected as improbable were the two 
hypotheses submitted with their claims 
side by side to a competent and judicial 
scientific mind,— that is, on the supposi
tion that both were equally novel. While 
this hypothetic ether is admittedly not 
known to exist by any scientific experi

ment or chemical process, it is at the same 
time wholly useless in Nature and in sci
ence, since every phenomenon occurring 
in light, as shown in the fourth chapter of 
this book, can be more readily explained 
by supposing the light-corpuscles them
selves, in being propagated through space, 
to take the form of waves or pulses, than 
to ignore their existence by substituting 
this secondary substance (luminiferous 
ether) to be thrown into undulations,which 
but duplicates the mystery rather than 
simplifying the problem.

Not so, however, with these hypothetic 
sound-corpuscles. Although it is true that 
they can not be demonstrated to exist by 
direct scientific experiment or chemical 
analysis any more than can this so-called 
luminiferous ether,— standing thus far on 
an equal footing,—yet, as has been abun
dantly shown, while they meet every con
ceivable difficulty encountered, they are 
the only imaginable means left for explain
ing sonorous generation and propagation 
if the wave-theory breaks down, as break 
down it must, and consequently without 
recognizing the presence of such substan
tial. sonorous pulses sound-phenomena 
must forever go without solution. I do 
not think I shall be charged with undue 
self-confidence or egotism in expressing 
the conviction that, during the preceding 
arguments air-waves have been demon
strably shown to be inadequate to meet 
this case or to account satisfactorily for 
the hearing of sound at a distance. I need 
only remind the reader, as a proof of this 
statement, of the astounding fact of an in
sect converting four cubic miles of air into 
“condensations and rarefactions,” with 
sufficient heat generated by the motion 
of its legs to add “one sixth” to the ve
locity of sound,—requiring, as was mathe
matically shown, thousands of millions of 
toqs pressure,—to justify all I can say as
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to the utter Insufficiency of the wave- 
hypothesis. Hence, the actual existence 
of substantial sonorous corpuscles, though 
of almost infinite tenuity,becomes a neces
sity of science, and thus solves the prob
lems of sound generation and propagation 
by the exclusion of wave-motion, the only 
other conceivable hypothesis.

By the foregoing illustrations it can now 
be readily comprehended, on the suppo
sition of a sound-pulse being constituted 
of substantial particles, how the entire 
range of the sound of a gnat, for example, 
may be confined within a single foot, 
though its sonorous corpuscles are radi
ated in the same manner, propagated at 
the same velocity, and governed by the 
same law of decrease in intensity, as are 
the sonorous discharges emitted from a 
steam siren. Both are controlled by the 
same law of decrease—as the square of 
the distance from the source—when prop
erly understood. The sound-particles from 
the midge scatter and diffuse themselves 
throughout their limited range, becoming 
sparcer and sparcer, the same exactly as 
do those from the steam siren, while the 
intensity of its sound decreases from its 
greatest audibility to nothing within this 
trifling circumscription, just because the 
corpuscles being small in size and few in 
number become so reduced in bulk and 
widely separated within a single foot that 
a sufficient number can not concentrate 
within the aural passage to sensibly act on 
the auditory nerve.

In contrast with this simple and beau
tiful eclaircissement we have only to jux- 
taposit the wave-hypothesis by assuming 
that the tiny midge throws the air into 
physical waves constituted of “condensa
tions and rarefactions,” each one of which 
so compresses the air as to generate heat 
sufficient to add one sixth to the velocity 
of its sound, and the difference between

the two solutions as to their probable cor
rectness scarcely needs an argument.

Thus, while the beauty and consistency 
of this solution of sonorous propagation 
can hardly fail to meet the requirements 
of science, so far at least as beauty and 
consistency go, the new hypothesis also 
agrees admirably with other well-known 
natural phenomena resulting from the ra
diation and diffusion of substantial cor
puscles, and in connection with which no 
kind of wave-motion of the air or of any 
other substance has ever been suggested.

Take, for example, a small rubber bal
loon filled with some kind of highly pun
gent odor, which, on being liberated in a 
Still room of sufficient size, will furnish a 
complete illustration of the manner in 
which substantial sound-corpuscles may 
be supposed to radiate. Though con
trolled by a different law of conduction 
and traveling with a. different velocity, yet 
the odor on being discharged will at once 
confluence to propagate itself from par
ticle to particle of the atmosphere and at 
considerable velocity, extending over a 
wider and wider range, and, as in the case 
of the diffusion of sonorous corpuscles, the 
fragrance will become less and less pun
gent as the square of the distance from 
the odorous center, growing weaker exactly 
in the ratio as the particles of the perfume 
scatter and become sparcer, by which 
means fewer fragrant corpuscles come 
into contact with the sensitive olfactory 
nerves.

Thus Nature has furnished us with a 
“mode of motion” which all science ac
knowledges to be constituted of real sub
stantial corpuscles, though of such incom* 
prehensible tenuity as to utterly baffle the 
imagination in attempting to conceive of» 
them as substance at all, as was so fully 
illustrated by the hound and the fox. (Sec 
page 135.)
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As intimated in another chapter, physi
cists have shown a want of shrewdness 
and business sagacity almost unparalleled 
in ever admitting odor to be a substantial 
entity, unless they wished to cripple the 
wave-theory of sound, since it is clearly 
susceptible of solution by means of some 
sort of hypothetic odoriferous ether which 
could easily have been invented, and which 
might assume the form of undulations as 
the air is drawn into the nostrils! What 
an oversight in physicists, that they did 
not think of it! There are really more 
good reasons, when we come to look at it, 
to be urged in favor of wave-motion in 
the case of odor than in the case of sound, 
since it is always connected with and ac
companied by a rippling stream of air 
passing into the nose, whereas no such a 
plausible argument can be adduced in 
favor of undulations entering either the 
ear or the eye, since they have no basis 
in a stream of air or of any other sub
stance moving along the aural passage, or 
pouring through the opening of the iris.

The radiations of sound-corpuscles and 
the decrease in loudness as the square of 
the distance from the sounding body, are 
governed by the same ratio precisely as 
shown in the case of light. In either case 
the decrease in intensity results from the 
same cause—the separation of the corpus
cles over a wider and continually augment
ing range of atmosphere. The reason why 
a carbon point, when intensely heated, as 
in a Drummond light, can be seen so much 
farther than the light of a candle-wick of 
the same size, is because the one generates 
a vastly greater number of luminous cor
puscles than can be produced by the other, 
and possibly corpuscles of a larger size. 
And although the luminous atoms radiate 
in the same manner jn all directions as do 
the corpuscles of sound, becoming sparcer 
and sparcer the farther they advance, ac

cording to this law,—as the square o f the 
distance from  the source,—yet the particles 
of light being more compact and vastly 
more numerous at the carbon* point than 
at the candle-wick, it requires but the 
mental effort of a child to comprehend 
that at a definite distance—say a quarter 
of a mile away—the light of the candle 
might scarcely be visible, because its par
ticles being fewer in number at the start 
would necessarily become more diffused 
and less in number in the space occupied 
by the eye, and consequently a less number 
of light-corpuscles would strike the retina; 
whereas the luminous atoms generated by 
the carbon point, being greater in number 
and more densely compact at the start are 
necessarily not so sparcely scattered at 
any single point a quarter of a mile dis
tant, and hence a greater number would 
enter the eye and affect the retina at that 
station, and thereby cause the carbon light 
to appear the brighter. What possible 
solution of these wonderful phenomena, 
based on the undulatory movement of an 
all-pervading “ether” can be so beautifully 
consistent and clear?

But here a marked difference in the 
propagation of light and sound comes to 
the surface, which alone refutes the idea 
of both being wave-motion, even if one is, 
for the reason that the waves o f ether and 
the waves o f air should produce at least 
analogous results, since both are sub
stances according to science, so called. 
Instead of being alike, their action is so 
obviously unlike and opposite that the 
judgment of every unbiassed mind, on ob
serving the difference about to be pointed 
out, would at once decide that if one was 
wave-motion the other could not be.

I refer to the patent fact that sound can 
be heard even with one ear closed and 
the open ear turned directly away from 
the sounding body, and even when shielded
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from it by a large obstructing surface like 
that of a building, though, of course, the 
sound is not so distinctly heard as if the 
ear opened, directly toward the sonorific 
body and without any intervening impedi
ment ; whereas light can not swerve to the 
right or to the left the smallest fraction of 
an inch, and can not be seen at all, even 
in the slightest degree, unless it enters the 
eye in a. direct line either from the luminous 
body or from some reflecting surface.

If air-waves can lap around the head 
and enter the ear on exactly the opposite 
side, then ether-waves—if there is such an 
all-pervading substance a6 ethery and if 
there is any truth in the undulatory theory 
of light—should do the same thing, and 
thus enable us to see a candle at a distance 
in a dark night with the back of the head 
turned directly toward it! The two results 
are thus so diametrically opposite that the 
supposed wave-motion of two perfectly 
analogous substances—air and ether—can 
not explain both.

Even in the case of sound it is impos
sible to account for the phenomena of 
hearing, when the ear is turned directly 
away from the sounding body, by the sup
posed dashing of air-waves, as is clearly 
shown in the case of water-waves, and the 
complete protection afforded against their 
effects behind a projecting rock even of 
small dimensions. By means of such a 
rock that portion of the wave striking it is 
utterly broken and destroyed; and if any 
agitation of the water takes place behind 
the rock it is not the original wave which 
laps around the rock at all, but an irregu
lar secondary or resultant tremor caused 
by the crispations of the water to the right 
and left produced by the broken ends of 
the passing waves.

Sound, however, acts in no such a way, 
and therefore can not be the result of 
wave-motion. If the listener is screened

by an impenetrable wall, for example, or 
a building, the sound passes around it and 
enters the ear in its perfect form both as 
to pitch and quality, being only reduced 
in intensity; and if it consists simply of 
air-waves, as the current theory teaches, 
then these waves, unlike those of water, 
can lap around the building, enter the ear 
at an exactly opposite direction, and re
tain their perfect form and outline, though 
broken, distorted, and stopped by the ob
struction, which is clearly an impossi
bility.

This single fact that sound is perfectly 
unbroken or undistorted, retaining its 
quality and pitch absolutely when the lis
tener is stationed directly behind an ob
structing wall, while a water-wave is com
pletely shattered and destroyed by an ob
structing rock without any power of in
flecting around it, alone condemns the at
mospheric wave-theory of sound, since 
every physicist who has written on the 
subject tells us that water-waves and at
mospheric soundrwaves are exactly alike.
I do not exaggerate by italicising the last 
two words of the preceding sentence. A 
single citation from Professor Helmholtz, 
the leading physical investigator of Ger- I 
many, will fully sustain this assertion:—

“ The process in  the a ir is essentially identkal 
with that on the surface o f water. . . . The process 
which goes on in the atmospheric ocean about us 
is of a precisely sim ilar nature. . . . The waves of 
air proceeding from a sounding body transport the 
tremor to the haman ear exactly in  the same way 
as the water transports the tremor produced by the j 

'stone.”— Sensations o f Tone, pp. 14,15.

Hence, as the action of a sound-pulse is 
thus proved to be entirely different from 
the action of a water-wave,— the one re
taining its perfect form and symmetry 
after passing an obstruction, while the 
other is entirely broken and obliterated,-' 
it becomes a scientific demonstration that 
sound is not constituted of air-waves a*
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all, nor propagated by means of them, 
since this highest living authority assures 
us that they are “essentially identical,,” 
“precisely similar,” and act “exactly in 
the same way” as water-waves! This 
alone breaks down the wave-theory, if there 
was not another argument against it.

But the reader asks: “ Does not this 
objection against the possibility of sound 
consisting of wave-motion, because it can 
inflect around an obstruction*militate.with 
equal force against your own hypothesis 
of corpuscular emissions? If air-waves 
can not inflect, passing, for example, 
around a building, and thus enter an ear 
turned in an opposite direction, as would 
seem to be the case judging from the ac
tion of water-waves, how can sonorous 
corpuscles, radiating from a sounding body 
in straight lines, pass around a building 
and enter an ear under precisely similar 
circumstances?”

This would, at first sight, seem to be a 
serious objection to the corpuscular hy
pothesis; and, unless susceptible of being 
fairly explained, would be alone sufficient 
to condemn it.

While this perfect facility with which 
sound inflects, passing around intervening 
obstacles, necessarily overthrows the wave- 
theory,—based, as it is, on the undulations 
of a corporeal substance like our atmos
phere, and acting in all respects like water- 
waves, I will now try to show that it does 
not necessarily break down nor even weak
en the assumption of substantial sonorous 
discharges, constituted, as I assume, of ra
diating corpuscles.

It is easily conceivable that the particles 
of an incorporeal substance (if such sub
stances can really exist, of which I have 
elsewhere given, as I consider, ample 
rroof,) may not only radiate in direct 
lines, but, as recently intimated, may throw 
^  secondary corpuscles in the form of

scintillations, and that these again may 
radiate other and still lesser corpuscles*, 
each system of which would be governed 
by the same law of diffusion and conduc
tion, and thus travel through the conduct
ing medium at a velocity exactly uniform 
with that of the primary corpuscles.

By means of such a subdivision of the 
original corpuscles of sound while they are 
being propagated through the air, with the 
secondary systems of lesser particles radi
ating in all conceivable directions, it is not 
only, supposable and possible for such off- 
shooting systems of corpuscular emission:, 
to completely permeate the air on the op
posite side of any obstructing object, but 
it rationally and philosophically accounts,, 
at the same time, for the weakening of the 
intensity of sound under such circum
stances, just about to the extent univer
sally observed, while maintaining the pitch 
and quality of the fundamental tone un
impaired, as will be hereafter explained 
which can not be predicated of wave- 
motion with the undulations, which are 
supposed to give shape to the sound, 
broken and distorted as they necessarily 
must be after striking an impediment 
which crosses their path.

We can thus not only imagine the pri
mary lines of corpuscles darting away 
from the sounding body in infinite num
bers, but can mentally see each of these 
original particles becoming itself a sep
arate center of sonorous radiation, and by 
thus watchingrits progress can see it con
tinually emitting, as it travels through the 
air, these secondary systems of corpuscles, 
while these in turn give birth to a third, 
these to a fourth, and so on ad infinitum 
so far as human imagination can follow 
them! By these secondary systems of cor
puscles generating other offshooting sys
tems, each constituted of smaller and 
smaller particles and all succeeding each
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other with such relative periodicity to the 
primary system of corpuscles as shall main
tain the characteristic quality of the fun
damental tone (to be fully explained at 
the close of this chapter), it is not at all 
difficult to see that the air may be per
meated with sound throughout its most 
labyrinthian meanderings, the oorpusdes 
passing by means of these succeeding sec
ondary radiations over and around all 
kinds of obstructions, while, as before ex
plained, the diminution of intensity would 
seem to exactly correspond to such super- 
added but constantly weakening corpus
cular radiations.

Thus, while this hypothesis answers the 
purpose, fully accounting for the hearing 
of sound directly behind an obstructing 
wall, it remains an unanswerable fact that 
there is a spot in the water behind every 
obstructing rock of any considerable size 
at which no movement whatever of the 
interrupted waves can be perceived, even 
if we admit that such waves may partially 
lap around the rock and cause irregular 
crispations inside of the direct line of their 
course, which, as we see in the case of the 
supposed waves of ether, they can not and * 
do not do in the slightest degree. Even, 
therefore, admitting this objection to be a 
possible difficulty in the way of the cor
puscular theory, the weight of evidence is 
clearly against the wave-hypothesis, since 
the compound systems of radiating cor
puscles will meet the case with a rational 
solution, while wave-motion will not meet 
it at all.

But the reader may ask, how about 
light? If sound can inflect and be heard 
distinctly behind an obstructing wall, why 
should not light? And why should any 
opaque body produce a shadow, since 
there can be no complete shadow in the 
case of sound? I answer that while my 
hypothesis of secondary corpuscular radia

tions explains the phenomena of sound, 
accounting satisfactorily for‘its power of 
inflection and its corresponding diminu
tion of intensity after being thus inflected, 
light does not require any explanation of 
this kind at all. No solution of the sort 
is necessary, because light does not ihflect, 
and therefore needs no solution on my 
theory to show why it , does not. I have 
only to assume, as observation shows, that 
as a ray of light, passing through the air, 
is invisible at right angles, hence its cor
puscles are devoid of secondary radiative 
power, and that this evidently is the reason 
why it can not bend around an obstructing 
body. While, therefore, I do not need to 
explain light at all, - to adapt it to the hy
pothesis of corpuscular radiations, the 
wave-theory does need to explain both 
light and sound, since the action of sound, 
by inflecting witho’ut being distorted or 
marred, flatly contradicts wave-motion as 
seen in water, while light, by being devoid 
of inflective power,flatly contradicts sound, 
by showing that it can not be wave-motion 
if sound is. My solution of the difference 
between light and sound teaches that while! 
sonorous corpuscles in passing through the 
atmosphere have this peculiar power of 
radiating secondary systems of corpuscu
lar emissions, thus enabling sound to in
flect and fill its proper place in the polity 
of Nature, light-corpuscles have no such 
radiative power, and do not need it, filling 
up their mission by their wonderful power 
of reflection. Hence, there is no inflection t 
in the case of light. This natural differ
ence between light and sound corpuscles 
is no more anomalous or surprising than 
the well-known fact that sound will freely 
pass through wood, which is entirely iro-t 
pervious to light, while both light and 
sound will pass through glass, which is a 
perfect bar to the corpuscles of electricity!

Before returning to the main question
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I must not neglect to point out the super
ficiality, not to say absolute fallacy, of this 
ratio o f decrease in sound-intensity, as the 
square o f the distance from  its source, laid 
down by Professor Tyndall, to which I 
have already incidentally referred, and 
on which the novel calculations recently 
made touching sound-velocity were based. 
But in exposing this fallacy and thus being 
obliged to show that this eminent physicist 
has unconsciously perpetrated one of the 
most glaring and astonishing scientific 
errors on record, it is nothing against him, 
individually considered, since every au
thority who has written on sound, light, or 
heat, including Professors Helmholtz and 
Mayer, assumes the same view and reasons 
from the same erroneous basis of calcula
tion. It will take but a few paragraphs to 
expose and correct this fundamental error 
in science, assumed as it is in all works 
on natural philosophy, and thus show the 
reader what kind of so-called scientific in
formation is being sown broadcast through 
the land for the enlightenment of our col
lege students, and also to what kind of 
scientific instructors we are expected to 
look for accurate views of philosophy.

I now ask by what scientific authority 
does Professor Tyndall adopt “fee t” as the 
measure in estimating this ratio o f decrease 
in the loudness of sound? The reader has 
not forgotten his language, recently quoted. 
He says:—

“ If its radius be three fee t it will contain nine 
times the quantity of matter; if fo u r  fee t it will 
contain sixteen times the quantity of matter, and 
so on. . . . The intensity or loudness o f sound 
diminishes in  the same proportion.”

Why did not this careful physicist, if he 
is as careful as he is reputed to be, adopt 
meters, or rods, or inches, or furlongs, or 
miles, or leagues, as his measure, instead of 
“feet” ? Possibly we shall find out the 
reason after a little. Had he employed

rods, for example, as his measure for de
termining this decrease in loudness as the 
square of the distance from the sounding 
body, in the place oi feet, we would find 
the sound of the steam siren at a distance 
of ten miles diminished in loudness only 
the one 10,000,000th instead of the one
2,000,000,000th, as recently seen to be the 
case when “feet” were employed as the 
measure; and would thus have approached 
just two hundred times nearer to the truth, 
since the supposition of any sound being 
distinctly audible after being reduced to 
the one 2,000,000,000th of its normal in
tensity, is so preposterous that it only 
needs to be stated to be refuted.

But suppose, instead of feet or raft, Pro
fessor Tyndall had accidentally stumbled 
upon inches as his measure, which, if he 
had made it the subject of thought at all, 
he had exactly the same right to adopt. 
His language would then have read like 
this:—

“ If its radius be three inches [from the center 
of the explosion] it will contain nine times the 
quantity of matter; if four inches it will contain 
sixteen times the quantity of matter, and po on. . . , 
The intensity or loudness o f sound diminishes in  
the same proportion.”

It would really seem that had this scien
tist accidentally written inches instead of 
“feet,” while preparing his lecture, he 
would have at once seen the infinite non
sense of the whole formula, and would 
thus have overthrown his ratid while he 
was writing it out.-

Let us suppose the sound of the steam 
siren to diminish for ten miles as the 
square of the distance from the sounding 
body, and that we hold. Professor Tyndall 
rigidly to the correctness of his mode of 
computing the ratio of proportionate de
crease by compelling him to employ inches 
instead of “ feet” as his measure. Then, 
instead of finding the sound at the ten-mile
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station possessing the one 2,000,000,000th 
of its original intensity, as it necessarily 
must have when “feet” are employed, it 
actually possesses but the one 400,000,- 
000,000th as much intensity as at the start, 
or, in other words, it is but the one 200th 
as loud as it would be by adopting “feet” 
as the measure! Of course Professor Tyn
dall never thought of this, and I have no 
doubt .the idea that it makes the least 
difference what measure is employed in 
determining this proportionate decrease 
in the intensity of sound, will be news to 
him! If it is not news to him, then he 
manifestly practiced an imposition upon 
his audience.

Now I will not here deny but that sound 
may diminish in loudness as the square of 
the distance from its source, under some 
sort of restricted measurement. But I 
ask, As the square o f what distance /  Surely 
not necessarily the same measure of dis
tance employed in determining the quan
tity of air contained in a shell of a given 
thickness and at a given radius! Professor 
Tyndall sees no distinction here; but after 
correctly determining the quantity of mat
ter in the various shells of air as the square 
of the distance,making it at 2 feet 4 times 
the quantity; at 3 feet 9 times the quan
tity; at 4 feet 16 times the quantity, “and 
so on,” he adds: uthe intensity or loudness 
o f sound diminishes in the *samc proportion.” 
Yet we see by applying his measure of 
“ feet” to the sound of the siren for a dis
tance of ten miles we get one result, mak- 
mg the intensity decrease 2,000,000,000 
.imes, while by applying inchesy which we 
have the same right to do, we get an en
tirely different result, making the intensity 
decrease 400,000,000,000 times in the same 
distance! Surely both are not correct, 
while it is no doubt evident, even to Pro- 

„ fessor Tyndall by this time, that neither of 
them can be.

Perhaps we may aid this learned physi
cist by helping him to a simple rule for 
determining this ratio of decrease in the 
intensity of sound. In the first place, we 
may state it as a truism which no one will 
question, that the measure to be employed in 
computing such proportional decrease in the 
intensity o f particular sounds, i f  we estimate 
by the square o f the distance at all, must al
ways and o f necessity vary exactly in propor
tion to the intensity o f the different sounds at 
the start, ory in other words9 as the range of 
the different sounds varies!

Thus, for example, a very soft or feeble 
sound, though it may decrease according 
to this law, as the square of the distance 
from its source, till it becomes entirely in
audible, the same exactly as a loud sound 
diminishes, yet manifestly the measur^ 
to be employed in estimating its compara
tive decrease must be small in proportion 
to that of a loud sound. Instead of feet, 
meters, rods, or furlongs, in such a case 
it might require inches, quarter inches, 
or even lines, to get the proper result 
Another sound of greater range, or of 
greater intensity at the start, might have 
its proportionate decrease in intensity 
approximately computed by employing 
“feet” as the measure,—while a very loud 
sound, such as that of the steam siren, 
having a range of ten miles, would evi
dently require a long measure to even 
approximate the true proportion. The 
superficiality, in a case of this kind, of 
using “feet” as the measure of computing 
the decrease, which Professor Tyndall 
makes alike applicable to the intensity of 
all sounds, without any discrimination, has 
been fully shown.

Let us now suppose the measure suitable 
for a sound having the range of the steam 
siren to be half miles instead of feet or 
inches. The statement of its ratio of de
crease in loudness would then read some'
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thing like this: At two half miles from the 
instrument the intensity of the sound 
would be but one fourth  what it is as it 
leaves the siren; at three half miles the 
intensity would be but one ninth; at four 
half miles the intensity would be but one 
sixteenth, and so on; and at twenty half 
miles the intensity would have diminished, 
by such a measure of ratio, to otie four  
hundredth of what it was at the start, which 
would manifestly approximate the correct 
proportion of decrease at that distance, 
instead of putting it at the preposterous 
reduction of one 2,000,000,000th of its 
original intensity, as the accidental meas
ure of this eminent authority would neces
sarily make it.

I say accidental, because it is entirely 
certain, in-reading his statement of this 
law governing such ratio of decrease in 
loudness “as the square of the distance,” 
already quoted, that he had not the most 
remote idea that it would make any differ
ence what measure was employed in com
puting such comparative decrease,— sup
posing, as any one can see by reading his 
statement, that the result would be exactly 
the same whether he used miles, rods, feet, 
or inches, or otherwise he would surely 
never have employed “feet” without some 
sort of qualification as to the range of the 
sound to be taken into account, thus com
mitting himself, as he has done,to a fallacy 
in science of which he will be ashamed as 
long as he lives.

As a proof that this view of the matter 
is correct, it is evident if Professor Tyndall 
had been explaining the decrease in the 
intensity of light, as the square of the dis
tance from the sun, he would never have 
used “feet” as the measure! Why? Be
cause he would have intuitively felt, pos
sibly without asking the reason why, that 
a mathematical progression based on so 
small a measure for such an enormous

distance would have been simply ridicu* 
lous! Yet he tells us that,—

“ The action of sound thus illustrated is exactl) 
the same as that o f light and radiant heat. They, 
like sound, are wave-motions. Like sound they 
diffuse themselves in space, dim inishing in  inten- 
sity according to the same la w ”—Lectures on Sound, 
p . 13.

w
In estimating the ratio of decrease in 

the intensity of the sun’s light, as the 
square of the distance, this physicist would 
probably not think of using a less measure 
than miles; yet even this would be vastly 
too small to express the true ratio of de
crease, as it would make the proportion 
of solar light on the earth but the one
9,000,000,000,000,000th of its intensity at 
the sun, whidh is an almost infinite ex
aggeration of the facts in the case. In
stead of the measure for properly express
ing this ratio being miles, if it were million 
miles it would be much more nearly cor
rect, thus making the intensity of the sun’s 
light on the earth but the one nine thou
sandth of what it actually is in contact 
with the photosphere of that luminary.

But the clearest demonstration of the 
superficiality of Professor Tyndall’s use 
of “feet” in his ratio for determining the 
decrease in a sound’s intensity (leaving us 
to infer that the same measure was appli
cable to all sounds) is the fact that the 
entire range o f many sounds is less than a 
foot! The music of the midge, for ex
ample, as recently stated, is inaudible at 
the distance of a foot, though intensely 
audible if performed, as it often is, near 
the entrance to the auriqular passage.

Now, this sound, like all others, de
creases in loudness according to the same 
uniform law, call it “as the square of the 
distance from its source” if you like, to 
the extreme limit of its audibility, which 
it does as literally and truly as does the 
sound of a steam siren with its effective

165
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range of ten miles. Yet how laughably 
absurd it would be to apply Professor 
Tyndall’s measure of “ feet” to the music 
of these ephemera! Let us try i t : If the 
distance from the midge be two feet the 
loudness o f the sound will be one fourth; if 
the distance be three feet the loudness will 
be one ninth; if the distance be four feet 
the loudness will be one sixteenth and so on! 
Yet the sound entirely ceases within a 
single foot, and thus passes through all 
the gradations of decrease “as the square 
of the distance;” and even through a 
greater progression of diminution within 
this foot than the sound of the fog-horn 
passes through in a range of ten miles, 
since it is still distinctly heard at that dis
tance! To employ “ feet,” therefore, in 
computing the ratio of decrease in the 
loudness of the sound of a gnat would be 
a measure about as much out of propor
tion one way as it would be enormously 
too small when applied to the sound of 
the steam siren. It is therefore manifestly 
evident that these beautiful distinctions, 
equally applicable to decrease in the in
tensity of sound, light, and heat, which 
seem so self-evident that a schoolboy who 
had used a slate and pencil for a single 
month ought to have noted them, never 
entered the mind of this eminent lecturer, 
who is quoted as standard authority in 
physical science all over the land, and 
whose works on sound, light, and heat are 
so eagerly sought for by scientific students 
among all nations that they have been 
already translated into the principal lan
guages of Europe!

It is thus seen that the amplification of 
the wave-theory at every turn, even in the 
hands of its ablest exponents, necessitates 
the employment of laws, formulas, and 
ratios, which, when analyzed, are found 
not only to be pitiably insufficient, but 
completely subversive of undeniable facts

of science and well-known principles cf 
mechanics.

Though I have been thus forced into a 
digression from the main argument based 
on the supposition of ‘ condensations and 
rarefactions,” in order to explain the cor
puscular hypothesis, and also to correct 
Professor Tyndall’s misapprehension as 
to the proportional diminution of sound- 
intensity, thus reducing the decrease in 
the sound of a steam siren from one
2,000,ooo,ooolh of its intensity, according 
to his ratio, to about one 400th, still it 
does not weaken the argument drawn 
from such diminution, by which I showed 
a corresponding decrease or increase in 
sound-velocity. It only brings the fatal 
effect of the heat hypothesis of Laplace 
within the comprehension of the mathe
matician. It still remains an unanswerable 
fact, if there is any truth in the solution 
of Laplace or in the idea of “ condensa
tions and rarefactions” of the air produced 
by sound, that the velocity of sound and 
the loudness of sound must correspond
ingly increase and decrease together, since 
the augmentation of velocity depends upon 
the amount of heat generated, just as the 
heat depends upon the amount of the con
densation, while it is also upon the difference 
o f density that loudness depends. Hence, the 
heat solution of Laplace based on such 
condensations of the atmosphere must 
necessarily be a fallacy.

As all physicists will admit that this dis
crepancy of Newton overthrows the wave 
hypothesis unless it is susceptible of a 
satisfactory scientific explanation which 
will reconcile it with the observed ve
locity of sound, and since the heat solu
tion of Laplace—the only one ever claimed 
to meet the difficulty—turns out to be not 
only no solution at all, but an unmitigated 
scientific excrescence, literally lugged into 
the theory to meet a desperate emergency,
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may we not fairly conclude that, as the 
question now stands, the discrepancy of 
Newton still remains unimpaired, and con
sequently that the wave-theory now occu
pies the anomalous position of an edifice 
(whose foundation is utterly shattered ?

Even if the unanswerable difficulties in 
the way of this hypothesis of Laplace now 
being presented had never been named 
or thought of, the supposed relation o f den- 
sity to elasticity as the law which deter
mines the velocity of sound through all 
bodies, and on the analysis of which La
place formulated his solution, can be 
shown t>eyond all question to have no 
foundation in science or in fact, being 
purely chimerical, and contradicted by the 
observed velocity of sound through va
rious well-known substances in addition 
to our atmosphere, so signally demonstrated 
in Newton's calculation to be in direct 
opposition to the law. This relation of 
the density of a body to its elasticity as the 
basis of sound-velocity through all bodies, 
like the wave-theory which it supports, is 
a mere hypothesis fabricated and formu
lated for a specific purpose out of a few 
superficial observations,—in vented, in fact, 
to aid wave-motion by systematizing its 
principles, the bottom of which is shown, 
the moment it is held up to the light, to 
have fallen out in the time of Sir Isaac 
Newton. If there were nothing else to 

, prove^tay assertion true, that single dem
onstration of Newton, in his careful anal
ysis of the density and elasticity of the 
air, shows that this universal medium of 
sound-conduction is diametrically opposed 
to the hypothesis, unless aided, by the heat 
solution of Laplace, which, when exam
ined, turns out to be grotesquely imprac
ticable, having been formulated, as just 
shown, without the shadow of science or 
reason to justify it, since there is neither 
condensation nor heat produced by sound.

At the time Newton made this discov
ery, physicists who advocated the wave- 
theory of sound appeared intuitively to 
agree among themselves that* if this single 
discrepancy in their formula could, by 
hook or by crook, be reconciled, and the 
difficulty successfully explained away, their 
theoretic coast would be clear, and that 
all other bodies or substances whatever as 
sound-conductors could be readily made 
to fall into line and quiescently conform 
to this law of density and elasticity# Yet 
one would have supposed, after Newton 
had thus shown by undeniable figures and 
facts that this law of velocity was wrong 
as related to atmosphere, by a palpable 
discrepancy of 174 feet a second, that 
physicists would have weakened sufficient
ly at least to look around them and see 
if it were not possible for other bodies 
through which sound travels to show like 
indications of rebellion against their law. 
Instead of doing so, they bent all their 
energies to the one task of overcoming 
this single admitted contradiction of the 
wave-theory as based on the known elas
ticity and density of the air, making all 
sorts of ingenious suggestions without suc
cess, till at last the scientific mountain, 
having labored, brought forth this con
temptibly small and ludicrously deformed 
mouse of Laplace!

Professor Tyndall briefly states this law 
of density and elasticity as applied to the 
air,which is equally applicable to all other 
kinds of sound-conductors, as follows:—

“ The velocity of sound in air depends on the 
elasticity of the air in relation to its density, The 
greater is the elasticity* the sw ifter is the propagation;  
the greater the density the slower is the propagation" 
— Lectures on Sound% p. 45.

Now, as a matter of course, if ̂ a body 
could be found having great density and! 
no elasticity, it is clear, if there is any foun
dation for this law, sound should not travel

167
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through such a substance at all, since this 
is evidently what the law means if it means 
anything. ‘Such a body we have in lead. 
It is not only among the densest of metals, 
but is almost entirely devoid of elasticity 
(as much so nearly as a mass of putty), 
according to every known definition of the 
term elasticity given in our dictionaries. 
Yet it is a fact, as admitted by Professor 
Tyndall himself (Lectures on Sound, p. 39), 
that sound travels through lead with a  ve
locity of over 4,000 feet a second, or nearly 
four times its velocity in air! What,then, 
becomes of this formidable law based on 
the relation of density to elasticity?

I see no way for scientific investigators 
to get over this new leaden difficulty, un
less some modern Laplace will invent 
another hypothesis, based, say, on the pe
culiar molecular structure of this metal, 
and show by some sort of an elaborate 
formula that a sufficient amount of elec
tricity is generated by the passage of a 
sound-wave through it to counterpoise 
this lack of elasticity! Possibly the fa
cility with which lead fuses might interfere 
somewhat with the generation of a suffi
cient electrical current to meet the con
ditions of the new hypothesis. At all 
events, it could be easily modified in half 
a dozen ways to make a much more plaus
ible showing than the original Laplace 
made in adding 174 feet a second to the 
velocity of sound in air on the ground of 
the generation of heat by sonorous “con
densations and rarefactions'* which never 
had an existence, and never can have, ex
cept in the highly wrought fancy of phys
icists.

But supposing this formula to be ad
justed to suit the molecular structure of 
lead\ there would be a similar trouble at 
once with pure gold and copper, which are 
likewise practically devoid of' elasticity, 
though they are among the densest of

metals. Yet this same high authority as
sures us that sound actually travels .hrough 
gold at a velocity of 5,000 feet a second, 
and through copper at a velocity of 11,000 
feet, or ten times its velocity through the 
atmosphere, which is known to be among 
the most elastic and least dense of physical 
bodies! (See Lectures on Sound\ p. 39.)

The truth is, this so-called “law” as the 
basis of sound-velocity, formulated on the 
relation o f density to elasticity, is as fallacious 
as is the wave-theory built upon it, and the 
two hypotheses therefore are well matched, 
being equally destitute of scientific foun
dation. Hence, we are again brought 
around, almost unexpectedly, to the same 
great scientific and natural fact that sound 
travels through all bodies with a velocity 
and facility’ exactly commensurate with 
their conductive quality, whatever that 
may consist in, depending on molecular 
structure,— that is, the relative position 
and arrangement of their ultimate atoms, 
—and perhaps other conditions at present 
unknown, the same as those under which 
electricity travels and by which it is gov
erned, though each acts under the control 
of laws peculiar to itself. No man can 
tell why electricity passes .through copper 
or silver with greater facility than through 
iron or platinum; nor can any one formu
late a law of elasticity, or density, or com
pressibility, or porosity, or ductility, or 
malleability, which will explain whf elec
tricity will not pass, for example, through 
glass at all, which is the best known con
ductor of sound, so far as velocity is con
cerned.

These laws of conduction, radiation, 
diffusion, attraction, repulsion, &c., as be
fore remarked, are among the unknown, 
and, at present, unknowable mysteries of 
Nature. Whenever we shall accept the 
great fundamental truth that we are sur
rounded with substantial but incorporeal
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entities, such as light, heat, sound, elec
tricity, magnetism, gravitation, &c., whose 
laws and principles of operation, as inscru
table as their author, lie hidden in the 
Ultimate Causation of all things, the rela
tions of which, as well as their modes of 
operation, can only be apprehended by 
mortals in the contemplation of their cor
poreal results through experiment and ob
servation, we shall then have arrived at a 
much better mental condition for the at
tainment of true scientific knowledge than 
by assuming pretentious laws and formu
lating elaborate hypotheses for the expli
cation of the unsolvable mysteries of Na
ture, and which, as recently witnessed, 
contravene not only the unalterable de
crees of mathematics, but render nugatory 
the stubborn facts of mechanics exempli
fied in the constant experience of every 
living creature.

When the discrepancy, of which I have 
been speaking, of 174 feet a second be
tween the observed and the calculated 
velocity of sound, was first discovered by 
Sir Isaac Newton, he should have at once 
abandoned the undulatory theory of sound 
as a practical absurdity, contradicted in 
its fundamental principles by the observed 
facts of Nature, and thus have saved the 
world the demonstrated result not only of 
sound traveling at a velocity of 66,000,000 
miles a second, as logically deduced in the 
case of the steam -siren, but the infinitely 
impossible performance of an insect shak
ing four cubic miles of atmosphere into 
“condensations and rarefactions” by the 
movement of its tiny legs in the free air, 
thus exerting a mechanical force of 5,000,- 
000,000 tons, according to the plainest 
vulgar fractions furnished by Professor 
Mayer, or 66,000,000,000,000 tons, as 
shown by the indisputable heat and pres
sure figures of Professor Tyndall made 
necessary by the solution of Laplace.

No! Instead of doing such a sensible 
thing as at once giving up the hypothesis 
as untenable, Newton took it for granted 
that nothing but the wave-theory would 
answer the purpose, or have any effect in 
solving the problems of sound, since it 
was at that time, as it is now, the univer
sally accepted hypothesis; and hence he 
began to cast about for some sort of ex
planation of this discrepancy which might 
reconcile it with the observed velocity of 
sound, and which, as already seen, finally 
culminated in the enormous folly of La
place’s solution, involving the actual gen
eration of heat, by the singing of a locust, 
sufficient to raise a full head of steam in 
twelve hundred million locomotive-boilers at 
one time, as any mathematician can calcu
late by transferring the heat thus generated 
in the condensed half of the air to the 
proper number of cubic feet of water!

A more astounding want of philosophical 
sagacity than was thus exhibited by Newton 
and hi$ contemporaries in not giving up 
the wave-theory as a fallacy of science, 
after its foundation had been swept away, 
is not on record, and it will be so regarded 
by future physicists while books are read.

But here, unexpectedly, this locust can 
render me another little service by showing 
how easy it is for a false theory to contra
dict itself when it comes down to the dis
cussion of details. I have already given 
numerous examples of this kind from the 
writings of these eminent physicists whom 
I have the honor of reviewing; but those 
are only mere specimens of what may yet 
be expected, and of which these works on 
sound are necessarily full from beginning 
to end. This is no exaggeration; for it is 
practically impossible for the ablest advo
cates of the theory, in writing an extended 
treatise on the subject, to discuss the de
tails of one branch or one class of phe 
nomena, without flatly contradicting the
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To suppose any man capable of believ
ing, after the foregoing citations (supposing 
Professor Tyndall’s views correct as to 
the effects on the air of a vibrating string), 
that so diminutive a creature as a locust 
can actually convert such a vast atmos
pheric area into “condensations and rare
factions,” exerting a pressure sufficient to 
generate the heat involved in the hypoth
esis of Laplace, would be to suppose him 
hopelessly insane and mentally irrespon
sible for his acts.

The reader may now pertinently ask 
how it is possible that a pretended scien
tific theory, so utterly devoid of founda
tion in fact and so ridiculously absurd in 
reason and philosophy as the foregoing 
arguments appear to make this, should 
have continued to exist from generation 
to generation, and to be accepted as true 
science by the most enlightened and critic
al minds of the world, in all ages. Why, 
he may appropriately inquire, has not some 
one else, of all the thousands who have 
investigated this question, made the im
portant discovery, if discovery it be, that 
the wave-theory is a baseless fallacy, with 
all these mechanical facts and funda
mental considerations as open to examina
tion and as susceptible of being under
stood by every other physicist as by the 
writer of this monograph?

I can. only say, in reply to this natural 
inquiry, that the blinding effect of a uni
versally accepted theory, however false 
and absurd, handed down from one gen
eration to another, indorsed by the author
ity of the greatest intellects, and the ten
dency of such a theory to stifle doubt and 
paralyze critical investigation as to the 
foundation on which it rests, and thus to 
prevent the origination of any inquiry con
cerning its conflicting phenomena, except 
so far as to harmonize them with its ad
mitted scientific basis, is one of the most

singular, as well as one of the best estab
lished psychical facts in the history of in-1 
tellectual progress.

The Ptolemaic theory of astronomy, 
which made the earth the center of the 
universe, and taught that the sun, moon, 
and stars revolved around it every twenty- 
four hours, and which had stood for two 
thousand years comparatively unchal
lenged, just because each preceding gen
eration had passed it along to the next 
without calling its fundamental principles 
in question, though philosophers of every 
age^ from the time of the Ptolemys down, 
had been terribly puzzled over its contra
dictory details, furnishes a vivid illustra
tion of the tendency of any theory, which 
has existed for centuries, to close up, by 
the accumulating debris of ages, all the 
passages which at its commencement may 
have led to the subcellar and to its very 
foundation-walls..

This very difficulty, which so puzzles the 
reader, as to how it is possible for the 
wave-theory to have remained unshaken 
for so many generations, without a single 
physicist venturing to call it in question 
or expose its self-evident absurdities, and 
yet that it should be all the while false 
and without the least foundation in fact 
or science, was precisely the argument 
made use of in the time of Copernicus 
and Gallileo in favor of still continuing 
to adhere to the Ptolemaic hypothesis! 
Gallileo replied to this reasoning that the 
truth or falsity of the new hypothesis 
must be judged by the weight of facts and 
the force of mathematical deductions, and 
not by superficial appearances or the plea 
of authority based on what philosophers 
may have taught in ages past;—that some 
one had to be the first to discover any new 
scientific truth, and especially to find out 
the true relations existing between the 
earth and the other members of the solar



Chap. V. The Nature o f Sound. 173

system, and their relation one to another 
and that Copernicus, out of all the millions 
who had thought upon the subject, hap
pened to combine the particular qualifica
tions and to be trained with the proper 
educational advantages which enabled him 
to break through the film of false reason
ing and to grasp the key which opened 
the door into the avenue leading to the 
true solution of the problem. The scien
tific conflict was severe; but the Coper- 
nican theory finally prevailed, and is now 
universally believed, notwithstanding the 
specious argument of the philosophers of 
that day based on this always unsafe crite
rion of ̂ venerated authority.

So, I predict, will the corpuscular hy
pothesis of sound finally triumph over the 
venerable wave-theory, without a tithe of 
the conflict or enduring doubt which char
acterized the decadence and final dissolu
tion of the Ptolemaic system; and with 
no decree, civil or ecclesiastical, to check 
the outward strides of the one or bolster 
up the waning fortunes of the other. In 
this view I confidently look forward to the 
near future, when it will be as rare a cir
cumstance for a physicist to express a be
lief in atmospheric waves as the true mode 
of sound-propagation, as it is now to hear 
any man pretending to a scientific educa
tion suggest the possibility of the earth 
being stationary and flat instead of being 
a revolving globe!

For an astronomer at this day to be 
obliged to reason with a pretended philos
opher who could really assume, on account 
of mere appearances, that the earth neces
sarily stands still, and that the millions of 
celestial bodies actually revolve about it 
every twenty-four hours; and to be com
pelled to seriously go into the details of 
argument with such a mind, after knowing 
what an astronomical student must neces
sarily know about the motions of the

heavenly bodies and the infinite impossi
bility of such a supposition being true 
and feeling, as he would be forced to feel, 
that a man pretending to the least degree 
of scientific education must be absolutely 
without excuse for holding to so stupid an 
idea in this age of general intelligence, re
quires about the same degree of patient 
equanimity of temper, and shows a parallel 
example of the mingled commiseration and 
astonishment which the writer of this re
view is compelled to cultivate and to feel 
while patiently pointing out the self-evident 
fallacies and inconsistencies of the wave- 
theory of sound, and the pitiable involve
ment of these eminent scientific investiga
tors who are so misguided and self-deceived 
as to advocate it.

Should any physicist a hundred years 
hence happen to be so illy informed and 
so far behind the age as to believe in and 
advocate the preposterous positions in
volved in the current wave-theory of sound, 
the educated scientist of that epoch in 
attempting to set him right will then feel 
about the same indefinable sensation of 
pity mingled with disgust that the astron
omer of to-day feels when hearing some 
scientific lunatic urge, as is sometimes the 
case, that the earth can not revolve on its 
axis, because, if it did so, it would overturn 
the water-b.ucket; or that the writer of this 
review is compelled to feel while trying to 
convince Professors Tyndall, Helmholtz, 
and Mayer that a locust can not, by mov
ing its legs, throw four cubic miles of air 
into “condensations and rarefactions,"and 
thus exert a mechanical pressure of thou
sands of millions of tons!

The lesson taught us by the humiliating 
fact of the long-enduring sway of the Pto
lemaic system of astronomy, while all the 
time absurdly false, should warn us against 
taking anything in science on trust, or be
lieving it to be true just because it is sane*
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tified by the indorsement of a long and 
immortal line of scientific names,— espe
cially while anything about it has not been 
subjected to the most scrutinizing scientific 
research. The creed to which I have 
sworn fidelity, and to which I have affixed 
my hand and signet, though a negative 
creed, is nevertheless my Bible in all scien
tific matters, napiely, not to accept any
thing as philosophical or scientific truth, 
or to allow it the weight of a feather in 
my convictions, because it has been be
lieved in or advocated by any man or set 
of men, however renowned their names 
may be.

A pet bear, it is said, can be so long 
accustomed to being chained to a stake 
that it will continue on to circle in the 
same beaten path without thinking of ven
turing beyond the limits of its wont, even 
for days after its chain has been removed. 
There have been scientific pet bears in all 
ages, and I fear the race has not yet be
come extinct.

An illustration of the force of habit 
and the influence of traditional authority 
handed down from predecessors by which 
we are many times led to accept the great
est of absurdities without calling them in 
question, is given in a story told of a cer
tain commandant of an old fortification 
somewhere I think in Germany, who, on 
assuming command of the station, found, 
that every .morning and evening, as regu
larly as the sun rose and set, a soldier was 
stationed as guard, by the subordinate 
officer, over a certain piece of jjround 
near the mote. The commandant, though 
struck with the circumstance, supposed it 
to be all right, and therefore did not re
quire an explanation, but proceeded to 
attend to his daily routine of duties. At 
length, continuing to observe day after 
day this singular and apparently uncalled- 
for changing of guard, he concluded to

inquire the cause of so strange a custom. 
But on questioning his staff-officeis they 
were unable to give him any information 
on the subject. He then called up an old 
sergeant who had been stationed at the 
fort for many years, but his inquiries met 
with the same result. The sergeant in
formed his superior that when he came 
there it was customary to place a guard 
over that piece of ground every morning 
and evening, and that the sergeant who 
had preceded him for years told him, on 
being transferred, that it had been the 
custom since his first entrance into the 
service.

At last the commandant began'an ex
amination of the records kept by his pre
decessors, when, finally, to his astonish
ment, he ascertained that forty years pre
viously a certain officer in charge of this 
fort had brought his family to reside with 
him during the summer,— that, for their 
comfort and convenience he had planted 
this patch of ground with cabbages, and 
that some neighboring cows being in the 
habit of breaking into his garden through 
the frail fence, he had deemed it expe
dient to station a guard to keep them 
away! But notwithstanding the neigh
boring farm-house, and with it the cows, 
had long since disappeared, and although 
no cabbages or other vegetables had been 
grown upon this spot of ground for forty 
years,yet the succeeding officers in charge, 
year after year, without inquiring into the 
reason why, but faithful to the traditions 
of their predecessors, and alone from the 
force of habit and out of respect to au
thority, had continued the practice of 
mounting guard over this vacant cabbage- 
patch because it was customary to do so!

In about the same manner, and for rea
sons not a whit better, Newton. Laplace, 
Helmholtz, Tyndall, and Mayer have con
tinued year after year and generation after
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generation to place the wave-theory on 
duty just because the custom was inaugu
rated by Pythagoras 2,500 years ago, and 
wave-motion made to stand guard over 
one of his superficial observations,—while 
modern physicists, with their immeasurable 
scientific advantages, could have easily 
seen, had they exercised their reason and 
examined the records of Nature, that the 
cows and cabbages of that ancient philos
opher, if they ever existed, have long ago 
disappeared, leaving no use whatever for 
the wave-theory of sound to be placed on 
guard.

But even yet I have not extracted my 
strongest and most conclusive argument 
out of that valuable locust\ which has been 
stridulating so unpleasantly in the ears of 
physicists, and playing such tantalizing 
havoc with the wave-theory during so many 
pages of this chapter. I now have another 
service for it to perform,which will so com
pletely overthrow the assumption of atmos
pheric sound-waves as apparently to end 
the controversy on the subject, and in such 
a way as would even seem not to admit 
the intervention of a quibble to save the 
hypothesis from destruction. I make this 
somewhat confident prefatory remark at 
introducing this argument in order to pre
pare the reader for what may be safely 
termed demonstrative evidence against the 
wave-theory, even if any ambiguity may 
have been imagined as attaching to pre
vious arguments. I am willing, so far as 
the truth or falsity of the wave-hypothesis 
is concerned, to entirely ignore the pre
ceding considerations, as if they had no 
existence, and let the theory stand or fall 
on the merits of the single argument now 
to be presented, to which I especially in
vite the attention of the three eminent au
thorities whose writings I have the honor 
of reviewing.

There is not a physicist, ancient or

modern, w no has written on sound, but 
teaches in unequivocal language that the 
tympanic membrane is actually shaken or 
caused to vibrate by sonorous pulses 
through the dashing of air-waves against 
it, driven off from the sonorific body; and 
that this vibration of the “drum-skin of 
the ear,” as Professor Helmholtz terms it, 
swinging in synchronism with these beat
ing waves, is the way we hear sound, and 
the only means by which sonorous impres
sions are conveyed to the auditory nerve, 
and through it carried to the brain, and 
there translated into the sensations of 
tone.

To the well-informed student ot the 
physical sciences I would need to present 
no proof of a statement so universally 
verified by the writings of authorities treat
ing on this subject; but I am writing for 
the unscientific masses as well, and shall 
therefore present a few concise extracts 
from Professors Tyndall and Helmholtz, 
that no reader shall say I assume the ques
tion to be proved. Professor Tyndall re
marks:—

“ Thus is sound conveyed from particle to par
ticle through the air. The particles which fill the 
cavity o f  the ear are finally driven against the tym- 
panic membrane, which is stretched across the pas
sage leading to the brain. This membrane txfh\c\i 
closes the drum of the ear,tx thrown into vibration, 
its motion is transmitted to the ends o f  the auditory 
nerve% and afterwards along the nerve to the brain, 
where the vibrations are translated into sound.”

“ Thus, also, we send out sound through the air, 
and shake the drum o f  the distant ear.”—Lectures 
oft Sound, pp. 4, 5.

This language can not be misunderstood. 
There is nothing figurative, poetical, or 
ambiguous about it. He means by “vibra
tions” the actual displacement of the bend
ing portion of this membrane, or its literal 
oscillation, imvard and outward\ as each 
successive air-wave strikes it. As a proof 
that such is his meaning, he repeats this
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fundamental doctrine of tympanic vibra
tion in so many ways that we are left with
out any doubt on the subject. Take the 
following:—

“ Imagine the first of a series of pulses which 
follow each other at regular intervals, im pinging 
upon the tympanic membrane. Tt is shaken by the 
shock; and a body once shaken can not come in
stantaneously to rest.”—“ Every wave generated 
by such vibrations bends the tympanic membrane 
once in and once out.”— Lectures on Sound, pp.49,69.

This, also, is concise and to the point. 
A sound, to reach the brain at all, and 
there be translated into its proper sensa
tion, must do so by first acting on this 
drum-skin of the ear,—bending it “once 
in and once out” for “every wave gener
ated.” It matters not how fa in t this sound 
may be or at what distance away from its 
source it is heard; we only hear it by the 
oscillations of this membrane, if the wave- 
theory be true, for this great authority as
sures us that “we send out sound through 
the air, and shake the drum o f the distant 
ear'*

Professor Helmholtz, who, as I have al
ready hinted, stands first among all the 
authorities on sound, fully corroborates 
this view. In fact, he is the main source 
of authority from which Professor Tyndall 
and all minor writers on sound draw most 
of their inspirations. I will quote a sen
tence or two from him to show that his 
views correspond in every respect with 
those of Professor Tyndall:—

“ A periodically oscillating sonorous body pro
duces a sim ilar periodical motion, firs t in  the mass 
o f a ir and then in  the drum o f our ear, and the pe
riod o f these vibrations must be the same as that o f 
the vibration in  the sounding body.”—“ We have 
already explained that the mass of air which sets 
the tympanic membrane o f the ear in  m o tio n &c. 
— Sensations o f Tone, pp. 16, 45.

I could quote hundreds of passages to 
the same effect from various authorities, 
including Professor Mayer, had I space to 
spare or were they necessary. I simply

assett* as all scientists well know, that this 
is not only the uniform teaching of the 
current sound-theory, but it is the very 
foundation on which the wave-hypothesis 
rests, since it is perfectly manifest if the 
tympanic membrane does not vibrate in 
periodicity to aerial undulations that at
mospheric sound-waves are wholly useless 
as the mode of sound-propagation.

This fundamental doctrine, therefore, 
of the vibratory motion of the tympanic 
membrane in response to sound, however 
feeble or at whatever distance from its 
source it may be heard, is vital to the 
wave-theory, and no physicist will hesitate 
a moment to ^idmit that the two must 
stand or fall together. If, therefore, I shall 
be able in this argument to demonstrate 
that the tympanic membrane does not and 
can not vibrate at all in response to sound, 
and that it is not so intended to vibrate in 
the slighest degree, it is clear that the 
wave-theory falls to the ground. I first 
propose to demonstrate this by the stridu- 
lation of the locust.

First of all, this “drum-skin of the ear," 
it must be distinctly understood, is a phys
ical, ponderable body, stretched across 
and closing the auricular passage, and 
hence must have a certain definite amount 
of weight or inertia, and must therefore 
necessarily require a definite and calcu
lable amount of mechanical force to dis
place it, even if freely suspended in the 
air, to say nothing of the extra force 
which would be required to bend it “once 
in and once out” at every wave, and thus 
overcome its tensive resistance in addition 
to its weight. I shall at present only con
sider the question of inertia; and I care 
not how trifling that may be in the case 
of a single “ drum-skin,” it answers ray 
purpose just as well, as the reader will 
soon see.

A single tympanic membrane can easily
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be weighed on any druggist’s scales, and 
the weight accurately ascertained and re
corded. Take that portion of the mem
brane free to bend in and out by alternate 
external and internal pressure, and it is 
found to be equal to about a quarter of an 
inch square* in superficial area, and aver
aging about a sixty-fourth of an inch th^ck. 
In order to meet this case with unques
tioned facts and figures, I have taken the 
trouble to secure a perfect specimen of 
this membrane, though somewhat less in 
weight than in a living subject, and I find 
its actual weight to be a fraction over 
half a grain,— making, in round numbers,
16,000 of such drum-skins to the pound 
avoirdupois. Here,then, is a mathematical 
basis for arriving at definite mechanical 
results in regard to the physical strength 
of this locust, which can not be gainsaid 
or doubted.

In the next place, I  have easily ascer
tained, as the reader can also do, that a 
single specimen of this “drum-skin” can 
be stretched within the equivalent space 
occupied by a cubic quarter-inch block, 
leaving an abundance of room on either 
side for it to vibrate to and fro by the 
action of sound, if it does ever so vibrate. 
We have, then, only to suppose one tym
panic membrane accurately and sensitively 
located in the space of each cubic quarter- 
inch throughout the four cubic miles filled 
by the sound of the locust, and as certain 
as there is any truth in the wave-theory of 
sound,all these membranes must be thrown 
into vibratory motion, if stretched with the 
same tension as they are in human ears, 
because it is perfectly evident that an ear, 
if present at any quarter-inch throughout 
this mass of air, would hear the sound of 
the stridulation, which, according to this 
theory, could only occur by the shaking of 
this “drum-skin” !

Now, by a simple calculation,which any

schoolboy can verify, I find that there is 
room enough in this area, in round num
bers, for 65,000,000,000,000,000 of these 
tympanic membranes thus tensioned, 
which, divided by 16,000, the number con
tained in a pound, gives us a ponderable 
mass of 4,000,000,000,000 pounds, or two  ̂
thousand million tons of tympanic mem
branes which this trifling insect, according 
to the wave-theory of sound, is capable of 
throwing into rapid vibratory motion by 
the mechanical operation of moving its 
legs! Is such a result reasonable or pos
sible? Is it not rather an infinite impos
sibility, and the theory which teaches it 
an unmitigated imposition upon the intel
ligence of mankind?

It must be remembered, while contem
plating this unavoidable consequence of 
wave-motion, that the locust is not only 
made capable of moving these 2,000,000,000 
tons of physical matter by throwing the 
four cubic miles of atmosphere into undu
lations, but this entire mass of supposed 
drum-skins has to be moved from a state 
of r$st by overcoming or annihilating its. 
vis inertia, carried a certain distance,, 
brought to rest, and again started, and so* 
on at the rate of 440 such stops and starts; 
a second, this being the number of air
waves sent off by the insect, according to* 
its pitch of tone, it being the middle A of 
the piano or that of the second string of 
the violin. To say that a pretended scien
tific theory which teaches the possibility 
of such a mechanical result is an infinite 
fallacy, is to employ tame language .in 
regard to it.

There can be no mistake about the fore- 
going calculation, and hence no way for 
physicists to escape the annihilating con
sequences to their favorite theory of sound
waves, logically deduced from it. They 
can not say that the sound of this species 
of locust is not heard throughout this area.
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as this is a patent fact admitted by the 
greatest living naturalists, including Mr. . 
Darwin. They can not deny their own 
uniform teaching that the only way sound 
is heard at all is by the tympanic mem
brane being bent “once in and once out” 
by each separate sound-wave. They can 
not call in question the self-evident fact 
that if an ear were to be stationed at 
any cubic inch or quarter-inch of space 
throughout this area it would distinctly 
hear this sound. Hence, the calculation 
I have made is based on correct mathe
matical and mechanical principles; and, 
unless Professors Tyndall, Helmholtz, and 
Mayer are prepared to accept the result, 
and believe that an insect by the simple 
movement of its legs in rasping the nervures 
of its wings is capable of shaking two thou
sand million tons o f physical m a ttery  heavy 
and as difficult to shake as that much leady 
they must of necessity abide the only logical 
consequence,and abandon the wave-theory 
as an unspeakable scientific fallacy!

This calculation, involving the idea of 
shaking two thousand million tons by means 
of the physical strength of an insect in
capable of stirring a single ounce weight 
is no doubt entirely beyond the mathe
matical comprehension of the reader. In 
fact, it is difficult to grasp the idea, so as 
to realize it in its true signification,of what 
a single million amounts to. To simplify 
the problem, I will try to bring the matter 
temporarily within human conception, and 
at the same time do away with the neces
sity of imagining tympanic membranes 
stationed in what may be supposed impos
sible positions, such as at every quarter- 
inch, so that even this apparent exaggera
tion shall not furnish ground for a quibble, 
by which to weaken the overwhelming 
nature of the argument.

In taking a milder view of the mathe
matical -and mechanical consequences of

the problem, we will first suppose that, 
according to the wave-theory, when one 
man hears the sound of this stridulation 
his two tympanic membranes, weighing 
but one grain, are actually shaken. This 
quantity is so trifling that these investiga
tors, never stopping to calculate where it 
lead#, naturally feel perfectly at ease in 
assuming it, or taking it for granted. I 
would really like to have the opportunity 
of asking Professor Tyndall, in an innocent 
kind of a way, without him suspecting 
what I was driving at, how much weight 
he supposes a common locust capable of 
shaking, and keeping it up for one minute, 
at the rate of 440 oscillations a second. 
I think he would not venture to suggest 
over one ouncey if that much, as this would 
be more than fifty times its own weight 
Suppose he even put it at an ounce. Then 
how easy it would be to explode the wave- 
theory by showing him that if 8,000 men 
should stand together around this locust 
and listen to its stridulation, their 16,000 
tympanic membranes, actually weighing 
one pound avoirdupois, must necessarily 
be bent “once in and once out ” 440 times 
a second, if there is any truth in the wavê  
hypothesis! How would it be possible for 
this great physicist to reply?*

Then, as these 8,000 men can conve
niently stand on half an acre of ground, 
and as there are over 5,000 half-acres 
within the four square miles permeated 
by the sound of this insect, it becomes 
evident to a schoolboy that men enough 
might stand within the limits of this area, 
and all listen to the locust at the same 
time, to have their five thousand pounds of 
tympanic membranes oscillated or bent 
“once in and once out” 440 times a 
second while the stridulation continued! 
Thus, taking the mildest and most unex
ceptionable view possible, this insect, which 
no one could believe capable of stirring a
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single ounce, is actually demonstrated, ac
cording to this theory, to shake a weight 
of 5,000 pounds continuously for a minute! 
The unanswerable character of the argu
ment is thus brought within the compre
hension of all, and shown to be beyond the 
power of any believer in the wave-hypoth
esis to controvert.

What now say these learned physicists? 
To admit that this insect could not shake
5,000 pounds of tympanic membranes, or 
the* fifty thousandth part as much, at one 
time, as they would be honestly obliged 
to say, would be to abandon the wave- 
theory. To say, in defiance of reason, that 
such a result is possible, and that a mere 
insect could accomplish a mechanical effect 
evidently beyond the physical strength of 
a powerful horse, would be to excite the 
contempt of the whole educated world.

I have said that this argument, based 
on the movement of the tympanic mem
brane as the effect of sound, is the most 
conclusive reason against the wave-theory 
to be drawn from the stridulation of this 
locust, because the drum-skin of the ear 
is not an intangibility, or a something 
which can not be seen, weighed, and han
dled, but is a palpable, ponderable body, 
having a certain actual, determinate 
weight, and requiring a definite and deter
minate amount of vis viva, or mechanical 
force, to put it into motion, as literally 
and truly as if each tympanum were a 
mass of rock or iron. Whatever vague 
scientific delusion, therefore, we may have 
indulged as regards sound causing some 
sort of an indefinable tremor of the atmos
phere, or system of aerial undulations, at 
whatever distance heard,—innocently sup
posed to require no appreciable mechan
ical force,— it is all swept away by the 
actual oscillation of this stubborn and 
ugly mass of 5,000 pounds of animal fiber, 
which would balance the scale if tested

against 5,000 pounds of granite rock! 
And just as certain as a locust has not the 
physical power to shake that quantity of 
granite by kicking against it or rasping its 
legs across it at the rate of 440 vibrations a 
second, just so certain is the whole wave- 
theory a shallow and transparent scientific 
blunder.

Although I have modified this argument 
and the original calculation, temporarily, 
by limiting the weight of tympanic mem
branes to the number of men who can ac
tually stand together and listen to the 
stridulation,making in this way only 5,000 
pounds which this insect has to shake 
(evidently fifty  thousand times more than it 
can accomplish), yet it is clearly manifest 
that my first estimate was unmistakably 
the correct one; for,if one tympanic mem
brane at any single point of the atmos
phere within the four cubic miles is shaken 
by this sound, it is manifestly because the 
atmosphere at that particular point is so agi
tated mechanically as to cause the drum-skin 
to vibrate, or otherwise it could not shake; 
and hence the same agitation must neces
sarily occur at every other point of the 
atmosphere where this tone is heard, which 
would also equally shake a tympanic mem
brane if it should be there present! Thus 
I demonstrate, beyond all controversy, that 
my first calculation was correct, and that 
this stridulation of an insect must neces
sarily exert a mechanical force upon the 
atmosphere, by the movement of its legs, 
of two thousand million tons, if there is the 
slightest foundation in science or in fact 
for the wave-theory of sound!

These are no fancy figures of the ad cap 
tandum vulgus type, but the logical results 
of mechanical and mathematical necessity, 
as much so as are the figures employed by 
the astronomer in calculating an eclipse, 
or by the mechanic in estimating the weight 
of a steam-boiler. I therefore ask, is the
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reader prepared to accept such an un
avoidable mathematical and mechanical 
result as reasonable or probable” If not, 
then the wave-theory,which teaches, as its 
most vital principle, that we can only hear 
sound by the vibration of the tympanic 
membrane, falls hopelessly to the ground, 
and must henceforth be relegated to the 
limbo of exploded scientific speculations.

The quotations I gave from these high
est living authorities at the commence
ment of this argument (page 175), in which 
the theory teaches that we hear sound by 
the tympanic membrane bending “once 
in and once out” as each sound-wave 
strikes it, and by which such oscillations 
are transferred to the auditory nerve, and 
conveyed “afterwards along the nerve to 
the brain, where the vibrations are translated 
into soundy" can not be explained away, 
nor can their disastrous effects on the 
wave-hypothesis be weakened in the slight
est degree; neither can the result, mathe
matically demonstrated, by which an in
sect is made to exeit a mechanical force 
of 2,000,000,000 tons, be jostled or im
pugned by any scientific figuring in the 
power of physicists, without a total abne
gation and renouncement of the wave- 
theory.

In view, therefore, of the utter impossi
bility of any kind of a reply being made 
to this argument which will give a lease 
of life to the wave-hypothesis, one can 
hardly help sympathizing with these au
thors who have so ruinously involved 
diemselves and their theory in the self- 
stultifying citations I have made. Favored 
indeed may be considered that physicist 
who has not been tempted at some evil 
hour of his life to write a book on sound, 
and thus to hopelessly compromise his 
reputation for scientific sagacity by com
mitting himself to this unfortunate and in
excusable blunder of tympanic vibration.

At this point a single word with my 
scientific young friend, with whom I have 
so often discussed these questions, who 
admits that the wave-theory, with its con
densations, rarefactions, and generation 
of heat sufficient to add one sixth to the 
velocity of sound, is an almost infinite fal
lacy, but who still believes it impossible 
but that some sort o f motion o f the air must 
take place whenever sound is heard!

Now, to settle that difficulty once for all, 
I will say that if there is a motion of any 
kind among the particles of the air as the 
effect of sound, it must be manifestly a 
movement synchronous or in periodicity 
with- the vibration of the sounding body 
which generates the tone, or otherwise the 
tone does not cause it. No one can avoid 
this conclusion. Professor Helmholtz 
teaches this in the plainest language:—

“ A periodically oscillating sonorous body pro
duces a sim ilar periodical motion, f r s t  in the mass 
o f a ir and then in the drum of the ear; and the 
period o f these vibrations m ust be the same as that 
o f the vibration in  the sounding body'*— Sensations 
o f Tone, p. 16.

This being so, it amounts to exactly the 
same thing as the wave-theory; for,as the 
sound of the locust could be heard through
out every quarter-inch of the four cubic 
miles, i f  an ear were present, it follows that 
every particle of air throughout this area 
must keep up some kind of a vibratory 
motion, pendulous with the source of the 
sound, as long as the stridulation of the 
insect continues; and whether this tremor 
be in the form of a wave, having a supposed 
condensation and rarefaction, with one 
half of it above and the other half below 
the normal temperature of the air, or not, 
it involves the same mechanical impossu 
bility of actually displacing and overcom- 
ing the inertia of four cubic miles of ail 
440 times a second, as demonstrated above, 

And, what is worse, the separate mole
cules of the atmosphere which are dis
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placed throughout this area, having no 
normal pendulous swing or vibrational 
number of their own, or any other oscil
latory motion, only as they are forced from 
their state of rest by directly having their 
inertia overcome, must evidently be moved 
bodily, if at all, and brought to rest 440 
times a second, without the slightest aid 
from the periodicity of pendulous momen
tum. The normal pendulous swing of any 
responding body can only come into play 
when the motile or exciting pulses synchro
nize with such fixed and definite normal 
oscillation; or, in other words, a respond
ing body must be suspended or tensioned 
to make that determinate periodic time, 
which, as reason must teach us, the air- 
particles can not and do ndt individually 
possess. HeKce, their displacement, even 
if it be not waye-motion, with “condensa
tions and rarefactions,” involves the abso
lute overcoming of the inertia of the four 
cubic miles of atmosphere 440 times every 
second while the sound continues, without 
any pendulous assistance whatever.

But even if it were supposable that the 
elementary air-particles might possess a 
normal pendulous swing or vibrational 
number of their own, it is evident that 
there could be but one such normal vibra
tional rate, in which case they could only 
give pendulous assistance to one single 
definite pitch of tone, or that pitch which 
happened to be in unison with their own 
normal swing!

Denying wave-motion, therefore, with 
its “condensations and rarefactions,” and 
its acknowledged impossible generation 
of heat and elasticity in the air, while yet 
insisting on some other kind of vibratory 
motion, which involves the same thing in 
effect, by the shaking and displacing of 
four cubic miles of atmosphere, the inertia 
of which has to be overcome and restored 
440 times a second by the stridulation of

the locust, does not seem to help the diffi
culty in the least. My young friend, let 
me say to you, frankly, if you must believe 
in some sort of an infinitely absurd hy
pothesis, stick to the venerable wave- 
theory, as you will then have the satisfac
tion of knowing that you are in company 
with the best scientific minds of all ages.

But I am not yet through with this vital 
feature of the wave-hypothesis, namely, 
the shaking of the tympanic membrane by 
sound, as the reader will discover before 
this chapter is ended. I am prepared to 
show that sound does not and can not, in 
the nature of things, cause this membrane 
to oscillate at all or stir in the slightest 
degree, and that it is a foundationless error 
to suppose that Nature intended us to hear 
sound by any such an impossible synchro
nous oscillation of this so-called drum-skin 
of the ear.

True, a membrane not in unison may 
be forced into an unsympathetic tremor 
by the incidental air-waves generated by 
a sounding body in close proximity to it. 
Even the tympanic membrane might be so 
coerced; but this is not the effect o f sound’ 
but of an incidental movement accompany
ing it,and can not take place at a distance, 
as in the sympathetic action o f unison bodies. 
But physicists, as usual, make no distinc
tion here. Professor Helmholtz, speaking 
of the sympathetic response of the drum- 
skin of the ear, says: “ the period of these 
vibrations must be the same as that of the 
vibrations in the sounding body.”

Now, it needs no argument to prove that 
if we hear sound at all by means of the 
synchronous oscillations of the drum-skin, 
as this citation clearly asserts, that it would 
be only possible to hear tones o f one single 
pitchy or within a shade of that one pitch, 
since a stretched membrane, whether it be 
a “drum-skin” or a drum-head, can only 
oscillate sympathetically, by means of
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sound-pulses which proceed from a unison 
or very nearly unison instrument.

But here comes the complete overthrow 
of the theory; for, as the tympanic mem
brane practically receives and transmits 
to the brain, through the auditory nerve, 
every conceivable shade of pitch, from 
30 vibrations to 5,000 vibrations in a sec
ond, and one as effectively as another, it 
is perfectly clear that this can not be ac
complished by its synchronous and sym
pathetic oscillation, since, as shown, it is 
not possible for it to have more than one 
single tension, or respond sympathetically 
to more than one single determinate pitch 
of tone, or thereabout.

This manifest impossibility of the re
sponsive oscillation of the tympanic mem
brane to a thousand different periodic 
rates of air-waves or sound-pulses, when 
no other conceivable membrane or musical 
instrument will respond to more than one 
fixed and determinate rate, must strike 
every mind, competent to reason on the 
subject at all or capable of drawing any 
rational conclusion from premises, as an 
acoustical demonstration that we do not 
and can not hear sound by means of the 
sympathetic oscillations of this membrane, 
as the wave-theory is unavoidably com
pelled to maintain. Is not this clearly un
answerable?

But the impossibility of tympanic vibra
tion does not even stop here. Its infinite 
absurdity will now be made more manifest 
than ever. Professor Tyndall tells us 
that,—

“ The same a ir is competent to accept and trans
mit the vibrationsof a thousand instruments at the 
same tim e.”—L&tures on Sound\ p. 257.

Manifestly the only way we can know 
that the same air is competent to “trans
mit the vibrations of a thousand instruments 
at the same time” is by hearing them all 
“ at the same time”; and I presume Pro

fessor Tyndall has an auditory apparatus 
capable of hearing that many all at once, 
or he would not have made this broad and 
definite statement. Reducing this “thou
sand” somewhat, I have, myself, listened 
to a large orchestra, composed of fifty or 
sixty instruments, all sounding their re
spective parts at one time, while no two 
of them were giving out tones exactly of 
the same pitch and intensity. According 
to the wave-theory, each instrument was 
sending off a different system of air-waves, 
each system causing the same air-particles 
to oscillate at an independent rate of vi
bration, and each driving the same air- 
particles through an independent and dif
ferent width of amplitude, according to 
its loudness. And all these diverse rates 
of wave-motion and conflicting amplitudes 
of the same air-particles must take place, 
remember, in the aural passage, not more 
than a quarter of an inch in diameter, and 
each tone be produced by a separate sys
tem of waves, if the theory has any foun
dation in fact.

But even this is not the culmination of 
the impossibility. The fifty different and 
independent systems of air-waves, acting 
each with an independent rate of wave- 
motion and width of swing, transmit their 
conflicting impulses to the small area of 
this membrane at the same time; and, in 
order to produce the impression of the 
fifty different tones, this membrane must 
at the same instant necessarily go through 
with fifty independent rates of vibratory 
motion, with fifty distinct but independent 
amplitudes, involving the ridiculous im
possibility of the same drum-skin moving 
in at least half as many different direc
tions, with half as many different velocities, 
and throughout half as many different and 
conflicting distances, at one and the same 
time, since it must bend “once in andonct 
out” as each wave strikes it, according to
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the high authority of Professor Tyndall! 
As the intuition of a child must at once 
pronounce this impracticable, it follows 
that sound can not be heard and is not 
jintended to be heard at all by the synchro
nous vibration of the tympanic membrane; 
for it is certain that all of these fifty tones 
make each a distinct individual impression 
on this organ, since I found no difficulty 
whatever in following any instrument I 
chose to select, or in ‘hearing its notes 
separately and distinctly by a proper act 
of attention.

Now, as this small membrane absolutely 
and unmistakably received and literally 
transmitted to the brain all these diverse 
tones, and, as the unpoetical Tyndall puts 
it, one “ thousand0 separate tones at one 
time, is the reader prepared to admit that 
it did so by sympathetically and mechan
ically oscillating in that many different 
directions, at that many rates of velocity, 
and throughout that many different dis
tances, at the same time, and thus to in
dorse the wave-theory? To accept such a 
physical impossibility is to wipe out all 
known mechanical laws and scientific prin
ciples of motion at a single sweep. Re
member the words of Professor Helmholtz, 
already quoted:—

“ It is evident that a t each fa in t in  the mass o f  
«V[It is even more impossible, applied to the mass 
of the tympanic membrane itself,] at each instant 
of time, there can be only one single degree o f con
densation, and that the particles of air can be mov
ing with only one single determinate kind  o f motion, 
hiving only one single determinate amount o f ve
locitŷ  and passing in only one single determinate 
direction— Sensations o f Tone, p. 40.

No wonder, then, in view of the absolute 
necessities of the wave-theory, and the un
avoidable fact, if it be true, that a “ thou
sand0 separate systems of air-waves con
gregate in the aural passage at the same 
moment, each with an independent rate 
of vibration and different degree of ampli

tude, that Professor Tyndall should break 
out as he does:—

44 When we try to visualize the motions of that 
air—to present to the eye of the mind the battling 
of the pulses direct and reverberated—the imagina
tion retires baffled at the attempt*'— Lectures on 
Sound, p. 257.

But I shall take occasion to revert to 
this argument again, before the close of 
the chapter.

Let us now turn for a moment and take 
a look at the natural and unavoidable 
effect of the detailed carrying out of an 
erroneous theory, namely 'self-contradiction. 
Although Professor Helmholtz is univer
sally regarded as one of the most profound 
and careful thinkers on whatever branch 
of physical science he touches, and one 
the most likely to make this theory of at
mospheric sound-waves hang together if 
there is any intrinsic coherence in it ; and 
although, as seen by recent quotations, he 
teaches, with Professor Tyndall, and in the 
most unmistakable terms, that sound can 
only be heard by the vibratory motion of 
the tympanic membrane caused by the 
synchronous dashing of air-waves against 
it from a sounding body, it is nevertheless 
a fact as gratifying as it is natural that at 
certain lucid moments he intuitively con
tradicts himself, and thus utterly over
throws the impossible hypothesis of tym
panic vibration as well as that of wave- 
motion. This happens, however, when he 
is casually directing his attention to another 
phase of the sound-question, namely, the 
office filled by Corti's arches, as they are 
called, and the elastic microscopic appen
dages of the auditory nerve ramifying the 
labyrinth. He then apparently forgets 
this theoretical disturbing power of a lo
cust's feet,capable of throwing foursquare 
miles of atmosphere into “condensations 
and rarefactions" with a mechanical force 
sufficient to “shake" at one time two thou*
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sand million tons o f drum-skins, and sensibly 
gives the following death-blow to the the
ory he has worked so long and so earnestly 
to establish. Mark his words:—

In this transference of the vibrations of the air 
into the labyrinth, it is to be observed that though 
the particles of the air themselves have a compara
tively large amplitude o f vibration, yet their density 
is so sm all that they have no very great moment o f , 
inertia, and consequently when their motion is im
peded by the drum-skin o f the ear they are not ca
pable of presenting much resistance to such an im
pediment, or of exerting any sensible pressure against
i t ”— Sensations o f Tone\ p. 199.•

How, then, in the name of science and 
common sense, is the stridulation of an 
insect to “shake” the drum-skin of the ear 
and cause it to oscillate, when its sound
waves are not capable of “exerting any 
sensible pressure against it” ? And if it can 
exert no “sensible pressure” against one 
drum-skin, then will this lucid and au
thoritative writer on physical philosophy 
try to inform the unscientific reader how 
a locust can so drive off the air-waves by 
simply moving its feet as to set into motion
2,000,000,000 tons of such drum-skins at 
one time, bending each membrane uonce in 
and once out” 440 times a second, yet at 
the same time without “exerting any sen
sible pressure against it” ? A more pitiable 
and hopelessly suicidal self-stultification 
does not occur in the writings of any phi
losopher, ancient or modern. As a stand
off, therefore, to the universal teaching of 
physicists that the tympanic membrane 
wibrates in response to sound, as the means 
by which the sensations of tone are trans
ferred to the auditory nerve and thence 
conducted to the brain, and as a final 
and unanswerable overthrow of the wave- 
theory of sound, I only need to quote these 
memorable words of this greatest living 
acoustician and sound expert:—

“In  this transference o f the vibrations o f the a ir 
Into the labyrinth. . . .  When their motion is impeded
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by the drum-skin o f the ear they are not capable $j 
presenting much resistance to such an impediment 
G3F" or o f exerting any sensible pressure against it."

Had Professor Helmholtz been a con
vert to the corpuscular hypothesis of sound, 
and had he been attempting authoritatively 
to annihilate the wave-theory in a single 
sentence, and thus undo all he has ever 
done or said in favor of it, he could not 
have used language more directly to the 
point than the words recorded in the above 
citation.

Notwithstanding this authoritative as
surance that air-waves driven into the 
auricular passage by means of sonorous 
vibrations may strike against the “drum- 
skin of the ear” without making any “sen
sible” impression upon it, yet by some 
kind of scientific hocus-pocus this author 
manages to effect what he calls a “trans
ference” of these aerial “ vibrations” 
through this tympanic membrane “into 
the labyrinth,” thence'to the auditory 
nerve, and through its multitudinous ap
pendages finally to the brain, where the 
same “vibrations” which are stopped by 
this “ impediment” of the “drum-skin of 
the ear”— exerting no “sensible pressure 
against it”— are translated into sound!

Can anybody help Professor Helmholtz? 
If not, will somebody try to tell the unsci
entific reader what he is driving at? Why 
is it that he so persistently labors through 
forty or fifty pages of his book trying to 
devise some means of effecting a “trans
ference” of these supposed aerial undula
tions through this “drum-skin of the ear” 
to the auditory nerve, when there is not 
the least use in the world for any such 
complicated operation, or even for any 
vibratory motion of the air or its “ trans
ference” through the drum-skin, as he 
might easily know if he would exercise 
his great faculties for one minute in the 
right direction, instead of working with
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might and main to ignore the simplest 
scientific truths in order to work out this 
impossible problem of wave-motion, and 
make it appear consistent? I deny em
phatically that this physicist, if he were 
definitely asked, could give the slightest 
plausible reason for such “ transference,” 
or show any necessity for this hypothetic 
vibratory motion being carried to the au
ditory nerve in order to convey to the 
brain the appropriate sensations of tone.

We all know, and Professor Helmholtz 
evidently knows, that the infinitesimal and 
practically imponderable atoms of odor 
actually come into contact with the sensi
tive membrane of the nostril, that their 
impression is then transferred through it 
to the olfactory nerve, and thence con- 

. veyed along this nerve to the brain, where 
it is translated into the sensation of smell, 
independently of any oscillation of the 
nose or its membranes, without the assist
ance of any kind of wave-motion either of 
the air within the nostril or outside of it, 
and without the “ transference” of any 
“vibrations” whatever to*this nerve! If 
these corpuscles of a real substance—ac
knowledged to be such by the whole scien
tific world—can, by simple contact with 
one of the sense-membranes, have their, 
impression transferred through it to the 
corresponding nerve, and thus conveyed to 
the brain without air-waves or hypothetic 
odoriferous vibrations, then, prythee, thou 
learned physicist, why all this labored 
effort in transferring sonorous impressions 
through the sensitive membrane of the 
ear by means of impossible undulations 
and useless vibratoiy motions, when the 
beautiful hypothesis of substantial sono
rous corpuscles solves the problem exactly 
in the same way ?

If substantial radiations of fragrance, 
intangible to any sense save one, can 
propagate themselves through the atmos

phere by an unknown law of conduction 
and diffusion, without aerial or any other 
kind of undulatory motion, and be thus 
brought into direct contact with the sensi
tive nasal membrane, and through it have 
their impression transferred to the olfac
tory nerve, and thus conveyed along this 
nerve to the brain, producing the sensation 
of smell,without the “ transference” through 
such membrane of any kind of external 
waves or vibratory motions, can it be con
sidered an impossible or unreasonable as
sumption that sound also may consist of 
corpuscles alike intangible to four of the 
senses, be propagated by somewhat similar 
laws of radiation and conduction, make 
their characteristic impression pn the mem
brane of the ear, and finally through it be 
transferred to the brain by an analagous 
process? Let the impartial scientific stu
dent and physical investigator decide.

If there were no other argument in favor 
of the corpuscular hypothesis of sound and 
its unbounded superiority in every respect 
over wave-motion in solving sonorous prob
lems, this simple analogy existing between 
the sensations of sound and odor ought to 
be sufficient to satisfy any reasonable mind, 
especially taken in connection with these 
self-annihilating efforts of physicists in 
maintaining the wave-theory.

The erroneous assumption that sound 
is conveyed through the atmosphere by 
means of aerial undulations, the folly of 
which must by this time begin to be evident 
to the mind of the reader, has led to all 
this lamentable waste of time, ink, and 
paper, on the part of this accomplished 
German investigator, whose works in other 
departments of science, as well as in this, 
give evidence of great mental activity and 
profundity of thought. It is a real pity, 
therefore, that Professor Helmholtz had 
not first of all brought to bear his analyt
ical and splendid mathematical powers on

185
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the fundamental facts and principles of 
the wave-theory itself, and thus have 
shown its complete fallacy as a scientific 
hypothesis, which he certainly would have 
done had the question flatly presented it
self to his mind. Had he been fortunate 
enough to have made this discovery, or 
even to have obtained an inkling of it, 
while writing out his Sensations o f Tone, 
he would then never have been confronted 
with these self-stultifying facts of his the
ory, or have committed himself to the 
labor of accomplishing a “transference” 
to the auditory nerve of air-waves which 
do not exist; or, if they do exist, meet 
with an irresistible “impediment” in the 
“drum-skin of the ear,”against which they 
are incapable o f exerting any sensible pres
sure.” %

How a theory, involving, as it necessarily 
does, these constantly recurring self-con
tradictions, or such manifest mechanical 
impossibilities as giving to a locust the 
physical strength of two thousand million 
horses, could ever have found a lodgement 
in the intellects of such careful investiga
tors as Professors Tyndall, Helmholtz, and 
Mayer, is more than I can bring myself to 
imagine. Yet this very mechanical miracle 
of an inseqt, by the motion of its legs, 
shaking two thousand million tons of tym
panic membranes by bending them “once 
in and once out” 440 times a second,— in
finitely more impossible, apparently, than 
raising the dead,—is subscribed to without 
the least mental reservation by the very 
men who laugh at the idea of any super
natural work, or of any mechanical result 
being effected through miraculous inter
position or without an adequate physical 
cause; and who even do not hesitate to 
ironically propose a physical fraying test, 
covertly to gratify their contempt for be
lievers in the miraculous origin of the 
Christian religion!

This chapter, extended as it is, would 
be incomplete without a brief examina
tion of the remarkable phenomena o( over
tones,resultant tones, &c., so elaborately and 
critically treated in the great work of Pro
fessor Helmholtz on sound, called the 
Sensations o f Tone, already so frequently 
referred to and quoted from during the 
progress of this review.

In addition to the acoustical importance 
of these most complex of all the problems 
connected with sound production and 
propagation, they appear to be regarded 
by physicists as specially illustrative of 
wave-motion and its effects, and as clearly 
explicable on no other hypothesis,—while 
to the casual observer, after reading the 
explanation of Professor Helmholtz, it 
would be regarded as futile in the extreme 
to attempt their solution on the hypothesis 
of corpuscular emissions, as here main
tained. I therefore deem it a fitting sub
ject, in connection with one or two collat
eral questions, on which to devote a few 
pages in bringing this long chapter to a 
close.

Over-tones, or “partial tones” as they are 
sometimes called, are faint secondary 
sounds of a higher pitch than the primary 
or fundamental tones which generate them, 
and are heard by a cultivated ear, and by 
a proper act of attention, accompanying 
the sounds of strings, pipes, reeds, 
They are always the effect of a single 
primary tone.

Another class of secondary sounds are 
called resultant tones, or differential tones, 
which occur as the result of a chord, such 
as a third or a fifth , and are faintly heard 
as low,droning sounds, always deeper than 
the lowest note of the chord which gen
erates them, and often as much as tljree 
or four octaves deeper than the lowest 
generating note. It is maintained by 
Helmholtz, and no doubt correctly, that
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the vibrational number of this resultant 
tone is always equal to the difference be
tween the vibrational numbers of the two 
generating tones. That is, if the two notes 
of the chord are fifty vibrations apart, 
whatever portion of the audible register 
they may occupy,—even if one is five hun
dred and the other five hundred and fifty 
vibrations a second,— the resultant tone 
will have but fifty vibrations in a second, 
or the number constituting the difference 
between them. Hence, he calls them 
“differential tones/'

This eminent investigator devotes much 
time and many pages of his work to the 
analysis and elucidation of these second
ary sounds, and may almost be said to 
be the discoverer of them, since he is the 
first to classify them and point out the 
true mode of recognizing them, and 
thereby of demonstrating their actual ob
jective existence in the air, thus meeting 
the common objection that they are only 
the effect of the imagination.

Among the various means employed and 
illustrated by this author for detecting 
these secondary sounds, and thus proving 
their objective existence, is an invention 
of his own which he calls a resonator, 
which enables the investigator to vastly 
augment the intensity of any particular 
tone he chooses to examine, while other 
tones not in unison with the air-chamber 
of the resonator will be excluded, or at 
least will not be augmented.

In using the resonator, it is first tuned 
to the exact pitch of the over-tone we may 
wish to isolate and hear, so that its column 
of air will sympathetically vibrate to that 
particular pitch of tone, while the absence 
of sympathetic vibration for any other 
note prevents, as just remarked, its aug
mentation, and thus enables the entire at
tention to be concentrated upon one tone 
at a time. By holding the focus-nozzle of

the resonator to the ear, and directing its 
open mouth to the sounding string, the 
special over-tone with which it is in unison 
will be distinctly heard, as if it were the 
fundamental tone, even when the most 
sensitive ear would have failed to detect 
its presence without this augmenting de
vice. In this manner, with a special reso
nator tuned for every possible theoretical 
over-tone, the presence or absence of any 
such tones may be absolutely known, and 
recorded.

These secondary sounds are much more 
numerous and distinct in connection with 
the tones of some instruments than others, 
particularly in connection with the primary 
tones of bowed strings. So rich are these 
in over-tones that this physicist, as he as
sures us, has detected as high as eighteen, 
generated in connection with a single fun
damental tone, each over-tone of a separate 
pitch and different degree of intensity—- 
the loudness diminishing as the pitch becomes 
higher, until they finally become inaudible 
even when the ear is aided by the best 
resonator. How much higher these partial 
sounds may extend beyond the register 
of audibility, it is, of course, not known, 
though the possibility of their almost in
finite extension and corresponding diminu
tion in intensity will l>e apparent when 
their true corpuscular origin is under
stood.

The principal object this investigator 
appeared to have in view, in thus analyz
ing and demonstrating the existence of 
these over-tones, was not only to prove 
the actual presence of such secondary 
sounds, but by means of them to account 
satisfactorily for the quality of tone, or that 
peculiar something which is sometimes 
designated as timbre or clang-tint, by which 
we can instantly distinguish the sound of 
a violin, for example, from that of a flute, 
or the note of a clarionet from that of a
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trumpet, even when the sounds are of the 
same pitch and of the same intensity. It 
is but fair to say that his reasons for the 
actual existence of these secondary sounds, 
as well as for their effect, as being the true 
cause of the quality of tone in different in
struments, are unquestionably good and 
sufficient.

I do not, therefore, call in question or 
doubt the truth of the existence of these 
secondary tones, which, in a violin-string, 
correspond in pitch to its so-called har
monics, some ten in number, and which, 
as musicians know, are made by bowing 
lightly while barely touching the various 
nodes of the string with the finger. But 
while I admit the fact of their existence, 
and their effec s, I do not believe in the 
cause which this great physicist assigns 
for their generation, or the manner of their 
propagation through the air. I go even 
further, and deny in toto that the wave- 
theory of sound can even remotely account 
for their existence, or explain a single phe
nomenon connected with their occurrence. 
I now propose to examine briefly the solu
te m  offered by Professor Helmholtz, and 
adopted from him by all modern physicists, 
a/ter which I will attempt their true solu
tion on the corpuscular hypothesis.

He starts out with the assumption, or 
what he designates as a “ law,” that since 
the rate of vibration in the sounding in- 
strum ^t causes the pitch of tone, and the 
amplitude of vibration or width of swing 
causes the strength of tone, as universally 
admitted, so the form  of the vibration, or 
the peculiar motion assumed by the sound
ing body, must cause the quality of tone. 
And as the quality of tone results directly 
from the combination of these over-tones 
with the primary tone, hence the form  of 
the movement of the vibrating instrument 
must necessarily generate these secondary 
tones! And, of course, as all tones must

be propagated by means of corresponding 
air-waves, it follows, if the current hypoth
esis be true, that the peculiar form  of vi
bration in the violin-string, for example, 
which generates its ten different over-tones 
must necessarily be transferred to the air, 
which faithfully transmits the same vibra
tional form in ten superimposed systems 
of waves to the tympanic membrane,which 
finishes the work begun by the string by 
acting out the same tenfold vibrational 
form, and thus transfers the ten separate 
sounds to the auditory nerve! This con
cisely and truthfully gives the view of this 
eminent investigator, almost in his own 
language.

The Professor insists upon this so-called 
“vibrational form*' of the string, and of 
the superimposed systems of air-waves as 
the proper cause of the generation and 
propagation of these secondary tones, 
which determine the quality of sound, as 
a necessary and even unavoidable conclu
sion, since there is nothing else left to produce 
them after assigning the pitch of tone to 
the rate of vibration, and the strength or 
intensity of tone to its amplitude! Hence, 
he argues, by excluding every other ad
equate cause, we logically prove that the 
quality of tone must result from the form 
o f vibration.

Now, if the premises were correct—that 
every other assumption had been exhausted 
as a supposable cause for these over-tones 
—then his logic would be good. I deny 
the correctness of the premises, and will 
state the “ lawM in such a way as to involve 
what I hope to show to be the correct so
lution of this problem. It is as follows:—

As the rate of vibration causes the pitch 
of tone, and the amplitude of vibration 
causes the strength of tone, so the product 
of vibration—or the character of the sono
rous corpuscles generated — causes the 
quality of tone! Consequently these over
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tones m ust be produced by the action of 
the sound-corpuscles themselves. I appeal 
to the candid reader at the very start, and 
on the bare statement of the “law” as I 

(have given it, if it does not strike the mind 
much more like a rational solution of these 
over-tones, which cause the quality of 
sound, than the supposition that a string 
actually goes through at one time with 
ten different rates of vibratory motion per 
second* which must be included in this 
idea of “ form,” each motion of a distinctly 
different amplitude or width o f swings to 
produce the different degrees of pitch and 
loudness, and then transmits this “vibra
tional form” to the tympanic membrane 
by means of a tenfold undulatory motion 
of the air carved and moulded into ten 
separate but superimposed systems of 
waves, in each one of which the same air- 
particles must necessarily pass through 
ten distinct rates of vibratory motion at 
one time! This must necessarily be the 
case, because, in each separate wave, Pro
fessor Tyndall assures us, the particles of 
air constituting it make a “small excursion 
to and f r o ” which is called “the amplitude 
of vibration,” and therefore ten sounds, 
with ten separate systems of waves passing 
through the same atmosphere at the same 
time, however superimposed, must cause 
the same air-particles to make ten different 
excursions “ to and fro,” each excursion of 
an independent rate per second, and each 
excursion driving the same air-particles 
through a different distance or width o f am
plitude, since the ten sounds are all of dif
ferent pitch and of different intensity! I 
ask if this correct but condensed view of 
the wave-hypothesis is not more difficult 
to believe, as the true cause of these ten 
different over-tones passing off from the 
same string at the same time, than to sup
pose, as I have assumed, that the substan
tial sonorous pulses contain within their

corpuscles the intrinsic elements which 
constitute these tones of different pitch 
and intensity? However it may strike the 
reader at present, I venture to assure him 
that it will seem far the more rational view 
before he has finished this chapter.

The foregoing presentation of the im
possible motions of the air involved in ten 
separate systems of waves necessary for 
the propagation of ten separate tones 
through the same atmosphere at the same 
time, is no exaggeration of the real diffi
culty which lies in the way of Professor 
Helmholtz and his attempted solution of 
over-tones by means of ten so-called super
imposed systems of air-waves.

I have already shown, by an abundance 
of citations, that there is no possible way 
for the sound of a string, however complex, 
to be heard, according to the wave-theory, 
but for the tympanic membrane to take 
on a vibratory motion corresponding te 
the “vibrational form” and “number” of 
the string in producing such tone; and 
no way for the tympanic membrane to be 
thrown into this complex vibration but by 
the dashing of an equally complex com
bination of air-waves against it. Thus, the 
string must first of all assume the ten sep- 

jr. ibrational movements at one time 
to make these ten tones; then send them 
through the air in ten separate but super
imposed and conglomerated systems of 
air-waves, having each a separate vibra
tional rate and width of amplitude, though 
combined somehow into one system; and 
finally, as they strike the drum-skin of the 
ear, that membrane must literally repro
duce this vibrational form by taking on 
ten separate systems of vibratory motion, 
having ten vibrational numbers or rates 
of oscillation per second, and ten antag
onistic amplitudes or widths of swing at 
the same time! Is such an infinitely in
conceivable physical and mechanical op
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eration as I have here described possible 
or even supposable? And, in view of its 
utter impracticability, even disguised un
der so-called “superposition,” is not almost 
any other hypothesis, which pretends to 
offer a solution of the problem, compara
tively safe? At all events, whether or not 
any other explanation shall be made en
tirely satisfactory, air-waves and tympanic 
vibration have already been shown in va
rious ways to be unreasonable and impos
sible in the very nature of things.

But we are constantly met in the writings 
of Professors Helmholtz and Tyndall with 
what they call, as already hinted, the “su
perposition” of a number of systems of 
waves, thus blending them into one sys
tem, embracing, as they express it, the 
“algebraical sum” of all the different 
aerial motions! Now, all this sort of lan
guage only serves to cover up the difficulty 
without affording the least explanation. 
When asked to tell how such a thing is 
possible, they explain it in their usual lucid 
manner by saying that the air-particles act 
“according to the law of the parallelogram 
o f forces.” These mysterious phrases con
stitute their stock in trade on this subject, 
and answer for a universal solution. If 
they stumble upon the undeniable fact 
that a score of distinct tones of different 
pitch and of different intensity can enter 
the aural passage undistorted,and be heard 
separately at the same time; and if the 
query propounds itself how twenty different 
systems of air-waves can all clash in this 
narrow aperture, no larger than a quill, 
and yet remain undistorted, and each sep
arate tone be heard as if it alone was 
present, these learned physicists appear 
to fold their arms, shut their eyes, and re
iterate “superposition,” “algebraical sum,” 
“parallelogram of forces,” and expect the 
reader to be satisfied!

All their reference, for aid and comfort,

to water-waves, with small systems of un
dulations crawling over the surfaces of 
large billows, which they constantly resort 
to,amounts to nothing in this case, as they 
will see to their astonishment at the close 
of the next chapter. Waves of sound do 
not act on the surface o f the atmosphere at 
ally and can not be made to do so unless 
we can construct some kind of a Jacob's 
ladder to reach forty-five miles high.

Both these writers tell us, in a score of 
places, that sound-waves can only consist 
of “condensations and rarefactions of the 
air,” each tone having a degree of conden
sation corresponding to the width of its 
amplitude (loudness) or rate of oscillation 
“ to and fro” (pitch). Hence,such a thing 
as crest or sinus is out of the question in 
so-called air-waves; and therefore the su
perposition of small crests upon the sur
faces of large ones, to which reference is 
made in water-waves, forms no manner of 
illustration of the intermingling of air- 
particles in these so-called “condensations 
and rarefactions.”

Of course, the common-sense reader 
would say, if we can hear twenty distinct 
sounds at one time, which we certainly 
can, and which is proved by the fact that 
we can isolate any particular tone out of 
that number to which we direct special 
attention, then it must follow that within 
this narrow aperture of the ear there are 
twenty different degrees of condensation 
of the same air-particles at the same time, 
cr else that many sounds could not co-exist 
in the aural passage on the principle of 
air-waves. Would not this be the only 
sensible and logical conclusion ? Professor 
Helmholtz emphatically admits that such 
multiple condensation of the same air-par
ticles at the same time is impossible:—

“ Two different degrees o f density, produced by 
two different systems of waves, can not co-exist in 
the someplace at the same time.**—“ It is evident
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that at each point in  the mass o f air, at each'instant 
o f time, there can be only one single degree o f con
densation.”— Sensations o f Tone. pp. 40, 42.

Hence, inevitably it follows, if a sound- 
pulse is constituted of a distinct condensa
tion and a rarefaction, that but one sound 
can exist in the aural passage at one time; 
for there can be no “ superposition” of 
condensations or of the mere squeezing o f the 
air-particles together, whatever “algebraical 
sum” or “parallelogram of forces” may be 
brought to bear on the proper crests and 
sinuses of water-waves. Think of twenty 
distinct tones from as many different or
chestral instruments, all occupying one 
small column of air an inch long and the 
size of a straw, that each sound is consti
tuted alone of such a “condensation and 
rarefaction,” and that these twenty differ
ent degrees of density and as many different 
degrees of rarity are all acting at one in
stant on this same trifling mass of air, thus 
making twenty separate impressions on the 
auditory nerve! Can any intelligent mind 
accept the idea that this conglomerate 
mixture of density and rarity, and it alone, 
acting on these air-particles, is sufficient 
to account for twenty defined and dis
tinctly audible musical sounds?

In the whole of Professor Helmholtz’s 
work on sound, it is a fact that he makes 
but one single weak attempt to explain 
what he means by this “superposition” of 
two systems of air-waves, or what we are 
to understand by this “algebraical sum” 
of the aerial motions constituting a number 
of such separate systems. His attempted 
explanation is apparently so cautiously 
outspoken and so rich in scientific poverty 
that I can not help quoting it. Yes, I will 
quote the whole of it, constituting all there 
is to say about this “algebraical sum” of 
the different motions acting on a separate 
“particle of air,” to which I ask the reader’s 
attention 2—

11 The displacements of the particles of air are 
compounded in a similar manner [to water-waves]. 
If the displacements of two different systems of 
waves are not in the same direction they are com
pounded diagonally;  for example, i f  one system 
would drive a particle o f a ir upwards, and another 
to the rights its real path w ill be obliquely upwards 
towards the right. For our present purpose there is 
no occasion to enter more particularly into such com
positions o f motion in  different directions.”—Sensa
tions o f Tonet p. 42.

Here the reader has all there is to be 
said in elucidation of this fundamental 
principle of the wave-theory, which neces
sarily requires the same “particle of air” 
situated in the aural passage to embody 
in itself the “algebraical sum” of all the 
motions of twenty distinct systems of 
waves sent off from an orchestra of that 
many instruments, each system having a 
different width of swing and different 
number of oscillations per second,— one 
system driving the particle of air upward, 
another perchance downward,—one send
ing it to the left, another to the right,— 
one hitting it “obliquely,” another “diag
onally,”— the whole twenty systems mak
ing it the battledore and shuttlecock of 
this contradictory hypothesis, which, after 
it has been acted on by all these systems 
at one time and in twenty different direc
tions, with that many different velocities 
and throughout that many different dis
tances, is still capable of transmitting the 
result to the auditory nerve in twenty dis
tinct and symmetrically formed musical 
sounds, as the “algebraical sum” or “su
perposition” of all these contradictory mo
tions! No wonder the “parallelogram of 
forces” has to be called in to aid such a 
muddle as this. Yet this is “science”!

I do not intend that the reader shall 
overlook what might be strictly called a 
scientific dodge resorted to by Professor 
Helmholtz in the last quotation. After 
elaborately showing how two systems of 
water-waves can collide and be superim-
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posed by the crests of one system being 
added to those of another, he instantly 
shifts the solution when he comes to treat 
of sound from the waves to the particles 
constituting them. He does not say a 
arord about the particles constituting water- 
waves, or their “real path” under the action 
of two forces, since their motion is entirely 
a different thing from that of the onward 
moving swell constituting the wave proper, 
to which he gave his whole attention. He 
dwells lengthily on the superposition of 
little water-crests compounded with larger 
crests, without reference to the motion o f the 
particles o f water constituting them, but the 
moment he comes to apply the analogy to 
sound he drops the combined movement 
of the air-waves and goes to work to show 
how a single uparticle o f air” may be driven 
“upward” by one system of waves, and 
“to the right” by another,which two forces 
compounded or “superimposed” will send 
this particle “obliquely” ! Why this sudden 
shifting from the motions of water-waves 
and their “superposition” to the motions 
of particles o f air constituting sound-waves? 
Evidently because no such thing as air-waves 
has an existence in any true sense, as com
pared to water-waves or any other proper 
wave-motion. True science does not re
quire temporizing dodges or shifts of any 
kind.

But look again at this singular passage 
last quoted. Instead of telling us, as he 
does, that “ if one system would drive a 
particle o f air upwards and another to the 
right, its real path will be obliquely upwards 
towards the right” why does he not try to 
tell us what would be “its real path” if one 
wave should strike it and drive it upward, 
and another should strike it at the same 
time and drive it downward,—if one wave 
should send it to the right and another to 
the left,—if one should hurl it “obliquely” 
and another at the same instant should hit

it with equal force and drift it “diagonally* 
in an opposite direction,—and if the twenty 
systems of waves should all act on the same 
principle, each manipulating the same 
“ particle of air” in the aural passage, and 
all combining to send it in ten opposite 
directions at the same time ? He prudently 
avoids any such self-stultifying inquiry as 
this, and wisely concludes—“For our pres
ent purpose there is no occasion to enter more 
particularly into such compositions o f motion 
in different directions.” This is a specimen 
of so-called modem science, which claims 
to grapple fearlessly with the most abstruse 
and difficult problems!

The truth is, the particles of air in the 
aural passage, when twenty diverse systems 
of sound-waves are entering the ear at the 
same time, if there is any truth in the 
wave-theory, are just as liable to be hit 
and driven in ten directions diametrically 
opposed to ten other impulses, and thus to 
stand perfectly still under their equally 
compounded blows, as to move at all in 
any direction or to any extent! What, 
then, becomes of the twenty tones? They 
are all silenced, of course, as they can only 
be heard by the periodic oscillations of the 
air-particles in their “excursion to and 
fro” constituting their respective systems 
of waves. But since there would be no 
motion of the air-particles under the coun
teraction of ten equal forces in opposite 
directions, the twenty tones, as any one 
must see, would necessarily cease. Is it 
possible that our hearing of twenty differ
ent sounds from an orchestra of that many 
pieces depends upon any such acoustical 
contingencies as this accidental commin
gling of waves here pointed out? Yet 
even this possible neutralization of aerial 
motion, under counteracting impulses, is 
also included in such meaningless ver
biage as “superposition” and “algebraical 
sum.”
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In view of all these contradictory results 
ot wave-motion, is not the corpuscular as
sumption, that the twenty distinct sounds 
of different pitch and different intensity 
enter the ear by means of twenty corre
sponding systems of substantial sonorous 
pulses, infinitely more consistent, beautiful, 
and every way reasonable? That it is so 
will even yet be made entirely clear before 
this chapter is finished.

To show that I do not deal in guess-work 
when speaking of ten partial or over-tones 
heard in connection with the primary tone 
of a violin-string, each of a different pitch 
and of a different degree of intensity or 
loudness, I will give the exact words of 
Professor H e lm h o ltz -

“ When a string is excited by a violin-bow, and 
speaks well, a ll the upper partial tones which can 
be formed by a string of its rigidity arepresent, and 
their intensity diminishes as their pitch increases. 
[That is, they grow weaker as they get higher.]
. . .  The upper partials in the compound tone of a 
violin are heard easily, and will be found to be 
strong in sound if they have been first produced as 
so-called harmonics on the string by bowing lightly 
while gently touching a node of the required partial 
tone. The strings of a violin will allow the har
monics to be produced as high as the sixth partial 
tone with ease, and with some difficulty even up to 
the tenth.”— Sensations o f Tone, p. 133.

I have not, therefore, misconceived nor 
misrepresented the explanation of over
tones as given by this authority. As each 
one of the ten harmonics of a violin-string 
is produced by touching the proper node, 
and thus physically and mechanically 
throwing the string or a particular section 
of it into a corresponding rate and ampli
tude of vibration, it follows, if the solution 
of Professor Helmholtz is correct, that 
these ten harmonic over-tones arc actually 
produced in connection with the primary 
tone in the same manner, by eleven (in
cluding the primary) systems of vibratory 
motion of the string and its various sec
tions progressing at the same instant, each

of different amplitude and at a different 
rate of oscillation per second! And, as 
before observed, since no sound can be 
heard without a corresponding system of 
air-waves and a corresponding system of 
tympanic oscillations, there is no possible 
escape from the conclusion that the same 
string, the same air-particles, and the same 
tympanic membrane, must be capable of 
eleven different and antagonistic ampli
tudes and rates of oscillation at the same 
instant! I again ask. is such a thing a& 
this possible? To show that it is not. 
Professor Helmholtz, as already quoted, 
unmistakably gives his testimony as fob 
lows:—

“A n y particle o f a ir can, o f course, execute only 
one motion a t one tim e.”—“ It is evident that a*- 
each point in the mass of air, at each instant of 
time, there can be only one single degree o f conden
sation, and that the particles of air can be moving 
with only one single determinate kind  o f motion, 
having only one single determinate amount o f ve
locity, and passing only in  one single determinate 
direction.”— Sensations o f Tone, pp. 40, 222.

How, then, in the name of reason and 
science, can the same air-particles receive 
and transport eleven different superim
posed systems of undulations, each systemi 
causing these air-particles to move at x  
different number of swings per second, a t 
a different velocity, and through a differ
ent distance, at one and the same instant? 
Really, opposing the wave-theory as I am 
now doing, I have no language at my com
mand in which to so effectually declare 
the utter impracticability of the hypothesis 
as is made use of in the above sweeping 
generalization by Professor Helmholtz.

Professor Tyndall is equAlly explicit on 
this subject, admitting tacitly and unmis
takably in a single sentence that sound 
does not and can not pass through the at
mosphere by means of air-waves. I ask 
the reader’s special attention to the lan
guage of this eminent authority:—
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MI have already had occasion to state to yon that, 
when several sounds traverse the same air, each par
ticular’souttd passes through the a ir as i f  it alone 
were present,"— Lectures on Sound, p. 281.

A more point-blank contradiction of his 
teaching in numerous other passages could 
not be put into language, as will be prom
inently pointed out in the next chapter. 
It is enough to say here that this statement 
shows conclusively, though unintended, 
that eleven sounds passing through the 
same air at the same time, “each particular 
sound, . . as i f  it alone were present,” can 
not be accomplished by eleven systems of 
air-waves, since it is well known that such 
air-waves, the same as that many systems 
of water-waves, must conflict and naturally 
interfere with each other, mutually de
stroying or neutralizing each other when
ever the crests of one system happen to 
fall into the troughs of another, as eleven 
different systems would be necessarily and 
continually doing, as Professor Tyndall 
well knows, and teaches in a score of 
places. Hence, the above quotation alone 
overthrows the hypothesis of these eleven 
different over-tones being constituted of 
eleven systems of superimposed air-waves, 
if there was not another consideration to 
be urged against it.

But this impossible occurrence of eleven 
conflicting systems of vibrational move
ments in a single string, and of eleven 
antagonistic systems of air-waves sent off 
from the same string at one instant, each 
system of a different amplitude and having 
a distinct and independent number of os
cillations of the air-particles per second, 
does not constitute the whole nor the worst 
of this impracticable theory of over-tones 
invented by Professor Helmholtz, and 
copied by Professors Tyndall and Mayer. 
As I have already intimated, these writers 
do not rest satisfied till they have carried 
these eleven antagonistic rates of vibratory

motion and widths of swing to the tym* 
panic membrane, since they distinctly tell 
us that these oscillations are exactly re- 
produced from the eleven systems of air
waves on this drum-skin o f the ear, which 
takes up and literally acts out all these 
conflicting and contradictory motions at 
one and the same time,—which necessarily 
involves the mechanical impossibility of a 
bit of membrane, about a third of an inch 
in diameter, stretched across the auricular 
passage, keeping up eleven distinct sys
tems of superimposed vibrational move
ments, each system of a different rate per 
second and each having a different and 
independent amplitude or distance of mo
tion!

To show that theee superimposed vibra
tions of the tympanic membrane are a 
mistake and totally unnecessary, we have 
only to refer to the membrane of the 
phonograph, and observe that each of its 
coerced vibrations is separate and sharply 
defined, making a distinct indentation in 
the foil, without any of th is . meaningless 
so-called superposition. Hence, in the 
reproduction of phonographic N sounds, 
there cannot be produced in the ear what is1 
not possessed by this simple line of inden
tations, though we hear, as every one knows, 
the most complex of all sonorous pulses 
—articulate speech ! Where, then, is this 
talked-of superposition ? (See description 
of Phonograph at the end of Chapter VI)

In view of the paramount importance of 
the subject, I shall be obliged, therefore, 
prior to further investigating the cause of 
over-tones, resultant tones, &c., to digresŝ  
sufficiently to again present and meet this * 
vital question of tympanic vibration in its 
new and various phases, as presented by 
Professor Helmholtz in his able and ex
haustive work on the office filled by the 
different parts of the ear; and shall under
take to show that physicists are wholly 
mistaken in this fundamental principle of 
the wave-theory, and hpnce are mistaken
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in the whole theory, since it is, in fact, 
upon this the entire superstructure rests. 
As this learned investigator deems the vi
bratory motion of the different parts of 
the ear in response to tone as the only 
means of hearing so essential to the cur
rent theory of sound that he devotes/<?r/y 
pages of his book to that special question, 
the reader will surely pardon half a dozen 
pages in reply.

In this general denial that sound is 
heard or intended to be heard by means 
of the vibratory motion of the tympanic 
membrane in response to whatever pitch 
of tone, I wish here to guard against what 
might appear to be a conflict with observed 
facts. I do not claim that this “drum- 
skin of the ear,” rigid and circumscribed 
in area as it is, could not be jarred into 
slight tremor, apparently, by a very loud 
sound in close proximity, such as that of 
a powerful steam-whistle,—though really 
not by the sound at all, when we come to 
look at the matter critically, but by the 
tremor of the air throum into agitation by 
the same vibratory 'motion which generates 
the sound. Such a tremor of the air near 
the whistle might even jar the fingers, or 
lips, or nose, as well as the whole ear. 
But it is a superficial view to suppose it 
to be the sound which effects this result, 
because the sound occurs simultaneously 
and is generated really by the same vibra
tory motion which incidentally shakes the 
air for a limited distance around. This 
distinction I have already made in several 
places in the preceding argument. As an 
example, the reader no doubt recollects 
the exposure of Professor Tyndall's mem
orable fiasco on magazine explosions and 
the effects of their“ sound-waves'* in break
ing windows! (See page 103 and on
ward.)

Sound, proper, can only shake such 
bodies as are themselves capable of mak

ing a musical tone, and whose tension at 
the time allows them to oscillate normally, 
if started, with the same or nearly the same 
vibrational number; or, in other words, 
with the same or nearly the same number 
of swings per second that the sounding 
body makes which produces the exciting 
tone. The reader, I trust, can understand 
this.

I therefore claim that if the tympanic 
membrane, the ear, the nose, the lips, or 
the fingers, should jar or tremble as the 
apparent result of a loud sound, it is but 
the incidental effect of the vibration which 
generates the tone, the same as the air
waves themselves sent off by this sounding 
body for a limited distance around are but 
the incidental effect of such agitation, and 
not a part of sound-propagation, as already 
shown in several places. So far from such 
incidental shaking of the tympanic mem
brane, if it really occurs, being the means 
by which we hear sound, as all writers on 
the subject take for granted, it would 
rather be a hindrance to our analyzing or 
appreciating the tone properly, if so powr 
erful as to actually jar this organ, just as 
ah intensely bright object presented to the 
eye would so agitate and distract the retina 
as to prevent the accurate examination of 
its outline.

In opposition to this view, it is claimed 
by Professor Helmholtz that the tympanic 
membrane has been distinctly felt to vi
brate to sonorous pulses, and that beats 
from two organ-pipes slightly out of unison 
have been reproduced by attaching a deli
cate style to the auditory bone (the colu
mella) of the common duck, the style being 
observed sensibly to vibrate as the beats 
struck the drum-skin of the duck's ear! 
Here, again, I am compelled to charge 
these writers with the most inexcusable 
superficiality in mistaking the reactive 
effect of the tone, through the nerves of
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sensation, for the direct mechanical effect 
of the sound upon this columella of the 
duck. To show the shallowness of this 
reasoning, let the duck be killed, without 
marring or deranging in the slightest de
gree the auditory apparatus, leaving the 
style connected as before with the colu
mella, and then bring to bear the organ- 
pipes, with their “beats,” and if the drum- 
skin, the auditory bone, and the style re
spond as when the duck was alive, I'll give 
up the argument! The explanation of all 
such effects, as just hinted, lies in the 
simple and natural reactive result of sound 
which first produces the sensation on the 
brain through the sensitive tympanic mem
brane and auditory nerve, and then reacts 
in throbs corresponding to the beats of the 
organ-pipes on the auditory bone, and no 
doubt to some extent on all other parts of 
the duck's body!

These great physicists ought to know 
that they can construct artificially a tym
panic membrane, even more delicate and 
of much finer material than that consti
tuting the drum-skin of the duck's ear. 
Yet they never think of testing such a 
membrane, and of that size and rigidity, 
connected in the same manner with an 
artificial columella, using their beating 
organ-pipes and sensitive style; but reason 
like children, that because they see such 
effects produced in a live duck, having a 
reactive nervous system, it must necessarily 
be the gross mechanical effect of objective 
air-waves dashed against the drum-skin, 
nstead of the subjective reaction of sense- 

shocks communicated from the brain 
through the nerves back upon these audi
tory organs!

This case of the duck and the vibrating 
style is similar to that recorded of the mysis 
or the opossum-shrimp, .whose so-called 
auditory hairs were experimented on by 
V. Hensen, as related by Helmholtz in his

Sensations o f Tone, p. *25. Hensen found, 
on sounding a keyed horn, that certain 
hairs of this crustacean would quiver in 
response to tones of a determinate pitch, 
while other hairs would vibrate to other 
tones. Hence, the profound (!) scientific 
inference that these hairs, without the 
least regard to size or length, were tunei 
in unison to certain pitches of tone, and 
vibrated sympathetically as such notes 
were struck on the horn!

One would have thought that such care
ful investigators would have been struck 
with the acoustical anomaly of hairs vi
brating to certain tones without corre
sponding difference in size, length, or ten
sion, and would have been led to inquire 
why this result was never witnessed in the 
sympathetic vibration of strings, rods, or 
any other kinds of musical device. A tyro 
in the investigation of acoustical phenom
ena would have made this his first inquiry, 
and have stopped right there till the mys
tery was solved.

But neither Hensen nor Helmholtz ap
peared to be capable of noticing this bot
tom fact, or of looking below the surface 
idea of the mere motion of the hairs as 
certain pitches of tone occurred, and thus 
grasping the beautiful thought that these 
tones, after reaching the ganglionic center 
of this animal, and being there translated 
into sounds of different pitch, reacted 
through its nervous system upon these 
auditory hairs, whose roots connected with 
these nerves,—certain nerves conducting 
tones of one pitch, while other nerves 
leading to other auditory hairs, without 
any regard to their length or size, con
ducting tones of a different pitch! The 
possibility of such a thing as reactive 
effect through the sense-nerves being pro
duced, and thereby causing certain parts 
or organs to quiver, never entered the 
minds of these learned investigators. They
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superficially observed certain auditory 
hairs of this shrimp to vibrate as certain 
sounds were produced on the horn, and 
at once jumped to the conclusion, like 
children, that thejse hairs ‘must be tuned 
in unison with that particular tone, and 
therefore vibrated as the effect of that 
particular system of sonorous waves dash- 
ing against it.

But if Helmholtz and Hensen wish to 
satisfy themselves of their mistake, and to 
become convinced that these results can 
only be explained, as here suggested, by 
the reactive effects of these tones through 
the nervous system of the shrimp, let 
them first kill this animal, as suggested in 
the case of the duck, and they may then 
blow their horn till the crack of doom, and 
they will find, to their individual improve
ment, that, so far from these auditory hairs 
being tuned in unison, they will utterly fail 
to respond,demonstrating that their tremor 
was the effect of subjective reaction, and 
that they did not move as the objective 
result of hypothetic sound-waves.

In like manner, if any part of our own 
ear is felt to vibrate by sounds of a certain 
pitch,we may be’ sure that it is subjective, 
as the reactive effect of the tone through 
the sense-nerves leading from the brain 
to the affected part, and not the objective 
result of external air-waves which have 
no existence in the propagation of sound 
except in the superficial imagination of 
physicists.

Analogous to this view of reaction in 
sound, it is well known that powerfully 
pungent odor, when it has produced upon 
the brain the sensation of smell, acting 
through the sensitive membrane of the 
nose and the olfactory nerve, may so react 
through the nervous system as to not only 
cause a shiver in certain parts and organs 
and force water out of the eyes, but may 
easily produce a reactive shock which

will cause the whole physical organism to 
shudder! Yet what physiologist or phys
icist would be so superficially innocent of 
all logic and reason as to conclude that it 
was the mechanical and objective force of 
the imponderable granules of odor striking 
against the membrane of the nose whigh 
jarred the whole body and condensed the 
fluids of the system into tears? How sim
ply and beautifully could the vibratory 
sensation felt in the tympanic membrane 
be accounted for if physicists would reason 
about sound and its dy*ect and reactive 
effects in the same manner as they would 
be compelled to reason about the action 
of the somewhat analogous corpuscles of 
odor! As well might they descant learn
edly about the nasal membrane and the 
organs of olfaction being thrown into vi
bratory motion by fragrant pulses or odor
iferous waves issuing from a lump of am
monia, ignoring the substantial corpuscles 
of this perfume, as to continually harp 
upon the same kind of philosophical non
sense about sound and the effects of the 
superposition of supposititious air-waves 
upon the drum-skin of the ear!

It has already been shown, a few pages 
back, by the most demonstrative mechan
ical and mathematical argument within 
human imagination, that the tympanic 
membrane can not vibrate in response to 
sound, since if it did so oscillate or was 
so intended to oscillate as the natural 
mode of hearing tone, it necessarily in
volves the shaking of two thousand million 
tons of such ponderable matter by the 
stridulation of an insect not capable of 
stirring an ounce by exerting all its strength. 
No physicist can reply to that argument 
against tympanic vibration, and I will 
venture to say that no one will ever at
tempt it, notwithstanding it saps the very 
foundation of the wave-theory, as the most 
superficial reader must see.
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But even if it were conceded that this 
membrane can actually vibrate sympa
thetically as the mode of hearing sound, 
or as the means by which sonorous im
pressions are conveyed to the auditory 
nerve, still, as I have already shown, this 
would absolutely limit us to the hearing 
of one single pitch of tone distinctly, while 
we might hear faintly the slight variation 
from this vibrational number,— not to ex
ceed a semitone either way from absolute 
unison. I recently promised to revert to 
this important matter, so vitally impor
tant to the wave-theory if true, but if false 
so fatally destructive to the reasoning of 
physicists on the structure of the ear, and 
the true mode of hearing tone; for,if tym
panic vibration breaks down, there is not 
an unbiassed physicist living who would 
not be compelled to renounce the wave- 
theory of sound, since of what use would 
be air-waves in the propagation of sound 

• if the tympanic membrane can not respond 
to them?

As already intimated, and as is well 
known even {o the unscientific, a string, 
tuning-fork, reed, pipe, or membrane, how- 

. ever tuned, will not be thrown into appre
ciable vibratory motion in Sympathetic 

. response to the tone of another instrument 
unless it is tuned in unison or very nearly 
in unison with such exciting tone; or, 
in other words, unless its own vibra- 

‘ tional tension and number correspond to 
■the number of periodic pulses generated 
by such actuating instrument. Hence, if 
the tympanic membrane were intended to 
vibrate sympathetically at all aj the mode 
of conveying sound to the auditory nerve, 
as physicists are necessarily obliged to 
claim, it could not sensibly stir, as obser
vation proves, unless its own vibrational 
number, or normal tendency to oscillate 
when put into motion, corresponded to 
the vibrational periodicity of the exciting

tone. A sounding instrumentrsuck as fork 
or string, tuned to any other pitch save 
that of unison with the vibrational number 
of this membrane, or very near it, could 
not, of course, stir the drum-skin of the 
ear; and hence, if there is any truth in 
the wave-theory, such a tone would not be 
heard at all, since this vibratory motion of 
the drum-skin is the only mode of hearing 
sound! Can any inductive mode of rea
soning on any question of science oe more 
conclusively certain than this ?

It is true that Professor Helmholtz part
ly foresees this difficulty, and to this extent 
tries to guard against i t ; but he evidently 

. does not fully realize its fatal consequences 
to the wave-hypothesis, as I  will clearly 
show. The infinite impossibility of this 
diminutive membrane, but a thjrd.of an 
inch in diameter, vibrating in sympathetic 
synchronism with tones of all possible 
vibrational numbers or degrees of pitch 
seemed to flash momentarily across his 
thoughts, like the vision of some miracle 
of which, though we might wish an expla
nation, we must content ourselves to re
main in the dark. He goes so far, how
ever, in trying to partially provide for it, 
as to tell the reader that an instrument 
like a membrane which comes quickly to 
rest after being thrown into vibration does 
not require such accurate unison in the 
exciting tone as would a tuning-fork, 
which, when once excited, vibrates a long 
time! This is true enough, but still,how 
little does it help this terrible difficulty! 
For, while the fork, owing to this enduring 
oscillation when started, requires the most 
exact unison to sympathetically excite it, 
the membrane requires very nearly unison, 
or not to exceed the variation of a semi
tone either way, as he is himself forced to 
admit in the most explicit language, when 
speaking of the “parts of the ear,” as fol
lows :—



Chap. V, The Nature o f Sound. !99

•• The intensity of sympathetic vibration with a 
semitone difference ofpitch  is only one tenth o f what 
it is fo r  a complete unison. . . . Hence, when we 
hereafter speak of individual parts o f the ear vibra
ting sympathetically w ith a determinate tone, we 
mean that they are set into strongest motion by that 
tone [unison], but are also set into vibration less 
strongly by tones of nearly the same pitch , f r y  and 
that this sympathetic vibration is still sensible fo r  
the interval o f a semitone**— Sensations o f Tone, 
p. 216.

Frankly and unmistakably, then, let it 
be understood, this highest living authority 
on sound admits that “parts of the ear” 
can not sensibly vibrate by sympathy more 
than a “semitone” out of ̂ unison with any 
“determinate tone”! How, then, in the 
name of acoustics, is the “drum-skin of 
the ear” to sympathetically vibrate to any 
“determinate tone” when it is out of uni
son with the vibrational number of this 
membrane more than the “interval of a 
semitone” ? He clearly admits such sym
pathetic vibration impossible, unless within 
this circumscribed limit; and hence, if the 
wave-theory be true, that the tympanic 
membrane is intended to sympathetically 
vibrate at all in response to sound as the 
mode of transmitting tone to the auditory 
nerve, as all authorities tell us, then let it 
be proclaimed to the scientific world that 
this leading sound expert and investigator 
has shown that it is impossible for the hu
man ear to recognize any tone or hear any 
sound save that of one determinate pitch, 
with a faint but rapidly diminishing margin 
of a “semitone” either way from the proper 
vibrational number of the tympanic mem
brane !

Is it possible to believe that this univer
sally accepted scientific theory, expounded 
by its ablest advocates, first teaches that 
the tympanic membrane, one of the prin
cipal parts of the ear, vibrates in response 
to all audible sounds of the musical scale, 
including every degree of pitch, bending 
“once in and once out ” as each sound-wave

strikes it as the only means of hearing 
tone, and then that the same theory in the 
hands of the same highest living authori
ties turns right round and teaches exactly 
the opposite, as just quoted, namely, that 
the “individual parts o f the ear ” which re
spond by “sympathetic vibration” can only 
vibrate to a sound when within “the inter
val of a semitone” of “complete unison"? 
The world is challenged to find any theory 
in the annals of scientific investigation, 
ancient or modern, not excepting the Pto
lemaic system of astronomy, containing as 
many point-blank and self-stultifying con
tradictions as have been pointed out in 
this wave-theory of sound during the pre
ceding argument. Yet the exposure of its 
multitudinous absurdities and self-contra
dictions has hardly commenced. I ask the 
intelligent reader, in view of the above, if 
it is possible for the wave-theory to remain 
unshattered as science while receiving 
such staggering blows?

But I have evidence from this same au
thority even more definite than this, over
throwing tympanic vibration as Nature1* 
plan of transmitting tone to the auditory 
nerve. When discussing another phase of 
the sound-theory he naturally forgets the 
absolute necessity of this membrane of the 
ear vibrating sympathetically to tones of 
every degree of pitch throughout the mu
sical scale, and deliberately teaches .that a 
stretched membrane will respond only to 
a tone which happens to be in “unison” 
with it, thus confirming my argument that 
the drum-skin of the ear is necessarily 
confined to one pitch of tone if it vibrates 
at all.

Thus, when instructing the reader how 
to detect combinational or resultant tonest 
which, as already intimated, are low sec
ondary sounds generated by the two tones 
of a chord, he shows that a stretched mem
brane tuned in unison with such resultant
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tone will instantly be thrown into sympa
thetic vibration whenever the two notes o f 
(he chord are sounded\ thus proving the 
presence of this resultant tone in the air, 
even though it may be so feeble as not 
to be distinctly audible, and thus demon
strating that these resultant tones are not 
the effect of the imagination, as some have 
supposed,—while he goes further, and as
sures us that this membrane, thus tuned 
in unison with such resultant tone,sw7/  not 
stir when either o f the two generating tones 
o f the chord is sounded separately, simply 
because neither of such primary tones is 
in “unison" with it! Speaking of these 
combinational tones, his words are:—

“ Their objective existence in the mass of air 
can be proved by vibrating membranes tuned to be in  
unison w ith the combinational tones. Such mem
branes are set in  sympathetic vibration immediately 
upon both generating tones being sounded simulta
neously , but remain at rest i f  only one or other o f  
them is sounded,.**— Sensations o f Tone, p. 235.

Here, then, he himself admits that 
stretched “ membranes” will not vibrate 
sympathetically except in response to 
“unison” tones! How, then, is the tym
panic membrane to vibrate to any except 
one single pitch of tone, and that tone the 
“unison"to its own vibrational number?

I could extend the annihilating self- 
contradictions of this eminent authority 
ad libitum, showing that whenever he is 
not treating directly on the tympanic mem
brane or some other part of the ear, and 
the absolute necessity of it vibrating in 
sympathy to all degrees of pitch, he inva
riably takes the common-sense view of the 
matter, and the view which even a school
boy knows to be the correct one, namely, 
that no instrument can be thrown into 
sympathetic vibration by the tone of an
other unless the two are in unison or very 
near it. Take one other example, where 
he is speaking of a singer having the power 
of throwing a piano-string into sympathetic

vibration by directing the voice against it 
His words are:—

“ The more exactly the singer kits the pitch of the 
string, the more strongly it  vibrates. A very tittle 
deviation from  the exact pitch fa ils  in  exciting sym
pathetic v ib ra tio n — Sensations o f Tone, p. 61.

How sensible this great physicist can be 
when he confines himself to scientific facts, 
and is guided by the unfailing laws of 
acoustics? But how absurdly childish he 1 
becomes the moment he branches off into 
the self-contradictory superficialities of the 
wave-theory! Can any one imagine a more 
abrupt transition from sound reason to in
sipid nonsense, than, after reading the 
above, to turn back to pages 175 and 176 
and read what this same author and Pro
fessor Tyndall say about the tympanic 
membrane vibrating sympathetically to 
tones of every degree of pitch, bending 
“once in and once out" as each sound
wave strikes it, from the lowest note of the 
church-organ to the highest tone of the 
piccolo-flute?

The fact is, the tympanic membrane, if 
it vibrates at all in sympathetic response 
to tone, must act as all other membranes 
act, and that is, respond to only one de
terminate pitch—its own vibrational num
ber; and Professor Helmholtz knows it 
whenever he steps outside of the wave- 
theory, and is thus momentarily freed from 
the spell of its blinding influence. But 
this absurd philosophy having taught him 
from his youth up that we can only hear 
sound by the vibratory motion of the tym
panic membrane, he has not even in his 
ripe manhood the power to stamp down, 
crush out, and break away from an erro
neous hypothesis which contradicts his 
very senses and upsets the foundation-laws 
of acoustics and mechanics, but goes on 
advocating what he must know, unless 
mentally blinded, to be infinitely impos
sible in the nature of things.
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Now, as everybody knows that a stretched 
membrane can only respond to one deter
minate pitch of tone, or, at most, can not 
vary from it even faintly more than a semi
tone either way, and as we all know that 
we hear tones of every degree of pitch 
throughout the musical scale, and all the 
separate degrees with equal facility, it be
comes clearly demonstrative, as must be 
evident to the commonest intelligence of 
the unscientific reader, that the hearing 
of sound is independent of any vibratory 
motion whatever of this membrane. Is 
not this as acoustically certain as that we 
hear sound at all? Hence, the wave- 
hypothesis, depending as it does on tym
panic vibration for its existence, neces
sarily and absolutely breaks down.

I therefore repeat my deliberate convic
tion, which I believe the judgment of the 
scientific world, upon re-investigation, will 
indorse, that this assumption of tympanic 
vibration as the means by which the sen
sations of tone are transmitted to the au
ditory nerve, lying as it does at the foun
dation of the wave-theory, is an error of 
so grave and glaring a character that its 
exposure must lead to the immediate revo
lution of the current hypothesis of sound; 
and that if physicists, who have already 
committed themselves by writing elaborate 
works on the subject, shall feel indisposed 
<o undo what they have accomplished with 
so much labor dnd effort, the work must 
be relegated to other investigators in time, 
equally competent, who will arise and take 
up the imperfect chain of argument intro
duced in this monograph, and carry it out 
to a systematized analysis of the whole 
question.

I only regret that the discussion has un
avoidably forced me into such direct an
tagonism to Professor Helmholtz, and 
compelled me, though reluctantly, to ex
pose his utterly inexcusable contradictions

and mistakes in his efforts to harmonize 
what is intrinsically incongruous, for other
wise I might have looked upon his great 
analytical ability to aid the new hypothesis, 
and thus assist in revolutionizing the the
ory of sound as no living physicist, per
haps, would have been so capable of doing, 
had the matter been brought to his atten
tion under less embittering circumstances.

But this vital doctrine of tympanic vi
bration has become too important a ques
tion, and the very life of the wave-theory 
of sound is too intimately involved in the 
truth orffalsity of this single proposition, 
to allow the discussion of it to drop quite 
yet. I propose to show still further the 
inexplicable involvement of Professor 
Helmholtz in his almost insane efforts to 
harmonize so utterly false a theory as that 
of wave-motion with so fundamentally 
erroneous and self-contradictory a prin
ciple as tympanic vibration.

He announces an important law, which 
turns out to be as amusing as it is absurd. 
He admits, in the first place, as he is neces
sarily compelled to do, that the tympanic 
membrane, like all other membranes, has 
a normal“vibrational number''or periodic 
swing of its own, corresponding to its size, 
weight, and tension, of which the most or
dinary student of science is well aware; 
and while acknowledging, as just quoted, 
that a membrane can only vibrate sympa
thetically to a tone which happens to be 
in “unison" to its own normal rate of os
cillation, or, at farthest, within a semitone 
of unison, yet he seems wildly to insist, in 
his apparent confusion,that this membrane 
of the ear,unlike any other membrane, and 
without pretending to any special reason 
for it differing from other membranes in 
this regard, will vibrate in response to every 
audible pitch o f tone,whether in unison or not, 
simply because the wave-theory requires 
it so to vibrate, and because it would be
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utterly disastrous to the whole hypothesis 
if it did not so vibrate! Is there any other 
reason, real or imaginary, why this one 
membrane should differ thus from all 
others> If there is, this great investigator 
does not pretend to point it out, but ap
pears to assume it on general principles. 
He lays down this remarkable general 
law:—

*• \ n  elastic body set into sympathetic vibration 
by any tone [whether in Unison or not], vibrates 
sympathetically in  the pitch or w ith the vibrational 
number of the exciting tone; but as soon as the ex
citing tone ceases, it goes on sounding in  the pitch 
or vibrational number o f its own proper tone."^— 
Sensations o f Tone, p. 215.

There is no difficulty in understanding 
the drift of this law. It necessarily assumes 
that a membrane or other elastic body not 
only has a vibrational number of its own, 
but will vibrate sympathetically to exciting 
sounds not in unison with this “vibrational 
number o f its oum proper tone” so long as 
the “exciting tone” continues; but that 
the moment the actuating tone ceases the 
membrane drops that coerced rate of 
oscillation, and “goes on sounding in the 
pitch or vibrational number of its own 
proper tone”!

Now, this law must evidently apply to 
the drum-skin of the ear,for reasons which 
I will give. Professor Helmholtz himself 
distinctly teaches, as already quoted, that—

* A periodically oscillating sonorous body pro
duces a sim ilar periodical motion, first in the mass 
of the air and then in  the drum o f our ear, and the 
Period o f these vibrations m ust be the same as that 
o f the vibrations o f the sounding b o d y — Sensations 
o f Tone, p. 16.

Thus, the “drum of our ear” must oscil
late with the same period “as that of the 
vibrations of the sounding body,“whatever 
may be its pitch of tone or number of vi
brations per second,—whether it is in uni
son with the “vibrational number” pf. the 
tympanic membrane, or a thousand vibra

tions a second out of unison! The drum 
skin of the ear, as this writer must include 
“ vibrates sympathetically in the pitch or with 
the vibrational number o f the exciting tone; 
but as soon as the exciting tone ceases it goes 
on sounding in the pitch or vibrational num
ber o f its own proper lone"! That is, if it 
“goes on sounding” at all; and,as a proof 
that the tympanic membrane is thus neces
sarily included, Professor Tyndall re
enforces Professor Helmholtz by distinctly 
teaching as follows:—

“ Every wave generated by such vibrations [with
out reference to pitch] bends the tympanic membrane 
once in  and once out,"— Lectures on Sound, p. 69.

And to show that this membrane “goes 
on sounding,” bending in and out, after 
the exciting tone ceases, this same lecturer 
says:—

“ Imagine the first of a series of pulses which . 
follow each other at regular intervals, impinging 
upon the tympanic membrane. It is shaken by the 
shock; and a body once shaken can not come in
stantaneously to rest."— Lectures on Sound, p. 49.

Hence, as Professor Helmholtz says, “it 
goes on sounding in the pitch or vibrational 
number of its own proper tone,” because 
it can not, of course, vibrate out of its 
normal or unison rate, if at all, any longer 
than coerced; and, as it can not come im
mediately to rest after the exciting tone 
ceases, it must come under this extraor
dinary law of Professor Helmholtz, and 
go on sounding in its own normal or “vi
brational number.”

We will now look at some of the extra
ordinary and amusing results of this law, 
as applied to the drum-skin of the ear. 
Let us suppose a certain tympanic mem- - 
brane to be of such size, weight, and ten
sion, as to make “ its own proper tone” or 
“vibrational number” that of A, having 
440 pendular swings per second; that is 
to say, if the drum-skin should be thrown 
into vibratory motion, and left to swing
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normally, it would continue to vibrate at 
that isochronous rate till it would settle 
to rest.
f According to the teaching of these phys
icists,— which we are, of course, expected 
to believe as science,— if an organ-pipe, 
representing the highest note but one in a 
seven-octave pianoforte (G, with 3,400 vi
brations in a second,) should be sounded, 
this tympanic membrane is of necessity co
erced from its normal rate of 440 oscilla
tions, and made to assume the vibrational 
number of this high G, and bend “once 
in and once out” for each of these 3,400 
waves per second, so long as this “exciting 
tone” continues, though its own pitch or 
“vibrational number” is only about one 
eighth as much. But after a little this 
high G ceases to sound, and instead of the 
drum-skin of the ear doing likewise, we 
are assured by these highest living author
ities that it “can not come instantaneously 
to rest,” but goes on sounding in the 
pitch or vibrational number of its own 
proper tone,” or at the old rate of 440 vi
brations a second!

Contrary, then, to the observation and 
scientific experience of the whole world, 
it is first coerced into an abnormal rate of 
swing nearly 3,000 oscillations out of tune, 
and that, too, remember, by %i sympathetic 
vibratiofi” ; and then, contrary to all known 
mechanical or acoustical laws, it drops that 
motion and takes up a new rate of 440 vi
brations a second without any known or 
exciting cause whatever to superinduce it, 
since we are told that uas soon as the ex
citing tone ceases it goes on sounding in the 
fitch or the vibrational number o f its own 
frofer tone"!

I deny both these positions as prepos
terously absurd, and contrary to both sci
ence and reason. No membrane, however 
tuned or tensioned, can be excited sympa
thetically by any tone, as Professor Helm

holtz has already admitted, not in unison 
or very nearly in unison with its own “vi
brational number”; and if so excited into 
an abnormal rate by a discordant sound, 
it could not change to a new rate without 
a new exciting impulse.

But the more startling consequences 
growing out of the doctrine here inculcated 
have not yet been reached. If this law 
governing the sympathetic vibration of a 
stretched membrane or other elastic body 
—especially the drum-skin of the ear—is 
correct, as here laid down by these high 
authorities, we have only to assume, as al
ready intimated, any particular pitch of 
sound as the one corresponding to the 
normal “vibrational number” of the tym
panic membrane, in order to at once see 
the beautiful working of the principle 
enunciated; since it is evident,as admitted 
by Professor Helmholtz,that the drum-skin, 
as well as every other membrane  ̂must have 
some definite pitch as the “vibrational number 
o f its own proper tone"

We have already supposed the pitch of 
our own tympanic membrane, for example, 
to be A, or the same pitch as that of the 
second string of the violin, having 440 vi
brations to the second. Now, it is mani
fest, as just seen, and as I wish again to 
impress upon the reader, that if D should 
be sounded, having 594 vibrations to the 
second, this drum-skin will be instantly 
forced out of “its own proper tone” and 
compelled to vibrate sympathetically with 
D so long as it sounds, according to this 
remarkable law and the necessities of the 
wave-theory; but the moment the sound 
of D ceases, the “drum-skin” drops this 
abnormal rate of 594 vibrations to the 
second, and relapses back into “ its own 
proper tone,” and “goes on sounding”? 
Of course, according to this admirable law 
of Professor Helmholtz, confirmed by Pro
fessor Tyndall, the “elastic body set into
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sympathetic vibration” by the sound of D 
does not cease sounding or “come instan
taneously to rest” when D ceases, though 
it ceases sounding in the pitch of D, or 
with 594 vibrations to the second, but 
“goes on sounding” in A, with 440 vibra
tions, for “as soon as the exciting tone 
ceases it goes on sounding in the pitch 
or vibrational number of its own proper 
tone”!

Thus, inevitably, if these writers are re
ceived as authority,—and they confessedly 
stand the highest on this subject,—it fol
lows that on the cessation of every sound 
we hear, either above or below A, the ear 
instantly reverts to “its own proper tone,” 
and “goes on sounding” in A! Hence, A 
must be sounding in my ear all the time 
as a perpetual monotone while an orchestra 
is playing, filling up every interval which 
occurs in any piece of music I hear. No 
matter what may be the pitch or the vibra
tional number of the exciting tones, if there 
is not a single A sounded by the" entire 
orchestra, the tympanic membrane must 
instantly jump to the tones they produce 
or fa ll  to them by “sympathetic (!) vibra
tion,” and continue to oscillate at that 
abnormal rate per second till such “ex
citing tone ceases/* when, as before ob
served, it fa lls  back or leaps back, as the 
case may be, to “ the pitch or vibrational 
number of its own proper tone/’and “goes 
on sounding” !

Thus, while the drum-skin “can not 
come instantaneously to rest,” but ' ‘goes 
on sounding” A, at 440 vibrations a sec
ond or ‘ its own proper tone,” these ac
curate scientists and greatest living au
thorities on sound tell us if some one in 
the orchestra should strike the high D of 
the piccolo-flute, with 4,752 vibrations in 
a second, the drum-skin of the ear tempo
rarily ceases sounding A, on which it is 
vibrating when not coerced, and leaps a

distance of 4,312 oscillations a second out 
of unison or away from sympathy, and con
tinues to keep up this rapid, abnormal, 
coerced movement, by “sympathetic vihra- 
tion,” so long as the piccolo-flute sounds 
that note! Or, if the low E of the double 
bass should happen to be struck, with 40 
vibrations to the second, the tympanic 
membrane (which is now supposed to be 
filling up the interval, after dropping from 
the high D of the piccolo-flute, by sound
ing A, “its own proper tone,”) is instantly 
forced down to the “vibrational number** 
of this new “exciting tone,” and is thus 
compelled to swing at this slow rate of 40 
oscillations a second by “sympathetic vibra
tion,” or just 400 swings a second out of 
tune or away from sympathy/

The result is, in listening to an orchestra 
of fifty pieces, we not only hear A all the 
time, filling up all the intervals between 
the countless myriads of notes of various 
degrees of pitch, but we hear fifty A’s at 
one time, making each instrument appear 
to sound in our ear practically like a de
moralized hurdy-gurdy, and converting 
the orchestra into an enormous band 01 
Scotch bagpipes, with their everlasting 
droning and monotonous A continually 
ringing its changes upon our tympanic 
drum-skin!

But the foregoing is not all there is in 
this lucid principle which controls the 
“sympathetic vibration'*of this membrane 
of the ear, as announced by these eminent 
physicists. It is well known that a musical 
instrument, when re-enforced by the sym
pathetic resonance of another sounding 
body which vibrates in unison, is Under 
than it would be if not so re-enforced,— 
while the unison instrument,which sounds 
alone by sympathetic vibration,must neces
sarily be vastly louder, as every one knows, 
than it would be if coerced into an abnor
mal vibration by a discordant tone,—that
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is, if such abnormal oscillation were pos
sible, which it manifestly is not. Professor 
Helmholtz, however, as shown in the last 
citation, claims it to be possible, as he is,

; of course, compelled to do to make it pos
sible for the “ drum-skin of the ear” to vi
brate sympathetically to tones of every 
degree of pitch, though he does so in de
fiance of the experience and observation 
of the whole scientific world. But suppose 
we admit it to be true, for the present, 
that this drum-skin of the ear is sufficiently 
accommodating to the necessities of the 
wave-theory to act unlike all other mem
branes, and to thus contradict all observa
tion; yet it is nevertheless undeniable that 
when the note A should happen to be 
sounded the tone would be enormously 
louder than when any other note not in 
accord was heard, because the drum-skin, 
being thus in sympathetic unison, would 
surely oscillate with many times greater 
amplitude and force when sounding in 
“the pitch or vibrational number of its 
own proper toneM; because this tone, ac
cording to Helmholtz, is so easy and natu
ral to make that the drum-skin “goes on 
sounding” it without being excited into 
action by any tone whatever! It simply 
jumps or fa lls  into it without the least 
effort! But this does not require an ar
gument. It is self-evident; and Professor 
Helmholtz would instantly admit that the 
tympanic membrane would vibrate with 
vastly greater amplitude in sympathetic 
response to a unison note than to a dis
cord

Then it follows, with my “drum-skin” 
tuned as I have supposed, that in listening 
to an orchestra, the one single note A, 
whenever struck by any instrument, would 
always * appear immensely louder to me 
than any other note, not only because it 
would produce greater vibratory motion 
in my ear, but because it would be sure to

meet with re-enforcement by this continual 
relapsing of the membrane at the end of 
every other note, as “// goes on sounding in 
the pitch or vibrational number o f its own 
proper tone** Hence, in my case, with my 
drum-skin tuned as supposed, A would al
ways be the predominant tone, and enor
mously louder than any other sound I could 
hear; that is, if there is any truth in this 
hypothesis of tympanic vibration, which 
I am controverting.

But even this is not the funniest feature 
of the problem. As the “vibrational num
ber” of any stretched membrane depends 
on its size, weight, and tension, and as it is 
perfectly evident that no two “drum-skins” 
would combine these elements to exactly 
the same degree in different individuals, 
it follows that with one person A would 
be the predominant or loud note, with 
another B or B^, with another C or cj}, 
with another D, and so on through the 
chromatic scale, or possibly through sev
eral octaves,— the smaller the person and 
the younger the child the higher the pitch 
of the note would become which would 
sound the loudest, and vice versa!

Thus, while A would be to me a very 
loud sound, being in sympathetic accord 
with the “vibrational number” of my tym
panic membrane, B, C, D, E, F, &c., would 
be comparatively but feeble tones, what
ever the tns viva in their production; 
whereas Professor Helmholtz, being a 
larger man, would probably have a “drum- 
skin” tuned to G, which, in turn, would 
make it the loud tone to him, while he 
should scarcely be able to hear A, or any 
other note of the scale, according fo this 
advanced scientific hypothesis, nnc such 
rates of vibration in his ear w uld have 
to be coerced by a discordant tone! In 
this way no two persons would be physi
cally able to estimate the same tone as 
having the same degree of intensity, owing
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to the intrinsic and constitutional diver
sity in the “vibrational numbers” of their 
respective “ drum-skins,”—depending, of 
course, on their size, weight, and tension! 
A theory based on such a sapient hypoth
esis as this, and supported by such trust
worthy authorities, surely ought to com
mand the respect of the great intellects 
of the world!

But this theory of tympanic vibration is 
self-destructive in more ways than one, as 
I will now undertake to show. Physicists 
assume sound and light to be every way 
analogous, and both to be equally the re
sult of wave-motion,—the former acting on 
the auditory nerve by means of air-waves 
and their impression on the tympanic mem
brane, while the latter acts on the optic 
nerve by means of ether-vra.\es and their 
impression on the retina. No man will 
dispute this statement who has any know
ledge of the undulatory theory of light, 
and the arguments by which that hypoth
esis has been deduced from the supposed 
atmospheric waves of sound.

Hence, if it can be proved that ethereal 
undulations do not and can not convey 
the impressions of light to the optic nerve, 
and through it to the brain, by the vibra
tory motion of the retina, it must establish, 
by necessary analogy, that the impressions 
of sound are not produced on the auditory 
nerve, as physicists claim, by the oscilla
tions of the tympanic membrane. Is not 
this logically and necessarily evident?

That the retina, corresponding to the 
drum-skin of the ear, can not transmit the 
impressions of light to the optic nerve by 
oscillating in synchronism to the waves of 
ether, will strike every intelligent reader 
as self-evident the moment we consider 
how many times this sensitive organ would 
be obliged to actually and mechanically 
swing to and fro  every second to equal the 
periodicity of these supposed wai *s o f ether.

If the reader is not posted on this special 
question, it would be impossible for him 
to make even an approximate guess.

Let us consider this matter for a moment 
The highest sound in music is generated 
by only four or five thousand vibrations 
in a second, which physicists have mis
takenly supposed to be transferred by a 
corresponding number of air-waves to the 
tympanic membrane, producing a corre
sponding number of oscillations of that 
organ. But thousands of vibrations a sec
ond are absolutely as nothing when it comes 
to the inconceivable number of swings the 
retina must make to and fro as the waves 
of ether strike it! Millions of such oscil
lations a second are nothing 1 Hundreds 
of millions are nothing! Thousands of 
millions are nothing! Hundreds of thou
sands of millions of such swings,in and out, 
of this delicate sensitive organ every sec
ond are but as the drop to the bucket con
trasted with the actual number of times 
the retina has to oscillate, if it acts in ac
cordance with the teaching of the wave- 
theory of sound, and vibrates as this drum- 
skin is forced to do. This is no exaggera
tion, if there is any analogy between the 
modes of propagation of sound and light, 
and if wave-motion in both cases is, as 
universally taught, the correct solution of 
their phenomena.

Professor Tyndall distinctly teaches that 
no less than six hundred and ninety-nine 
million million waves o f ether have to strike 
the retina every second while we are looking 
at a violet light! These are his words:—

“ All these waves enter the eye in  a second. In 
the same interval 699,000,000,000,000 waves oj 
violet light enter the eye. A t this prodigious rate is 
the retina h it by the waves o f light.”—T y n d a ll  on 
Light, p. 66.

Thus the retina, or this analogue of the 
tympanic membrane, if there is any truth 
in the theory of wave-motion, must physi
cally and mechanically bend “once in .and
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once o u tM as each wave of light hits it, or, 
as here authoritatively given,must actually 
oscillate to and fro 699,000,900,000,000 
times every second without producing the 
least injury to this most sensitive and del
icate organ!
' Is it possible for an intelligent man to 
believe that a physical organ of any kind 
could exist for a single second unimpaired, 
even if constituted of material a thousand 
times more durable than the finest steel, 
subjected to this process of being thus bent 
Monce in and once out” as many times a 
second as required by this insane hypoth
esis? If not, then retinal oscillation is 
proved to be an absolute chimera, and 
with it tympanic vibration also breaks 
down, since modern science assures us 
that the two operations are entirely anal
ogous, and equally depend upon wave- 
motion for their sensations.

If, to avoid this manifestly destructive 
effect on the retina, by thus bending in 
and out 699,000,000,000,000 times a sec
ond, it should be denied that any physicist 
claims such a preposterous result, or sup
poses it possible that the retina, being a 
physical, ponderable body, can be stirred 
at all as the effect of contact with an in
corporeal substance like ether,—then I an
swer, if light can make its appropriate im
pression on the retinay and if this organ 
can transmit all the complex sensations 
of tints and shades of color to the optic 
nerve, and through it to the brain without 
the aid of retinal oscillation by the dash
ing of ethereal waves, why, in the name of 
science and reason, can not its congener— 
the drum-skin of the ear—receive and then 
transmit its characteristic impression to 
the auditory nerve in the same way, and 
without any oscillatory motion whatever?

Thus, in everyway the question is viewed, 
tympanic vibration is rendered as useless 
*s it is impracticable. It does not require

a philosopher to see at a glance that if 
both light and odor can produce their ap
propriate and peculiar impressions on their 
special nerves of sense without bending 
in and out the membranes with which they 
first come into contact,that the oscillation 
of this sensitive membrane of the ear would 
not only be analogically unnecessary, but 
an abrupt departure from the order, uni
formity, and harmony of Nature’s plans. 
It would seem that no other argument 
would be required to overthrow this im
practicable assumption of tympanic vibra
tion save this single class of analogical 
facts just referred to, especially in view of 
the undulatory theory of light, which has 
been alone deduced from the supposed 
action of sound.

Really, this question of tympanic vibra
tion as the effect of sound, on which the 
wave-theory absolutely rests, needs only 
to be presented in its proper light to a 
mind capable of reasoning philosophically 
on any question of science, to show its en
tire uselessness as well as impracticability. 
The bare fact that such pretended laws 
and principles as those recently examined, 
by which a membrane may be forced to 
vibrate sympathetically to tones o f every con- 
ceivable pitchy have to be employed in order 
to give a show of plausibility to this vital 
assumption of tympanic oscillation; and 
the simple consideration that renowned 
physicists, like Professors Tyndall and 
Helmholtz, are compelled to resort to 
such a preposterous fallacy as that any 
musical instrument will vibrate “sympa
thetically” to a pitch of tone 4,000 oscilla
tions out of unison, and that as soon as 
such exciting tone ceases will relapse to 
its normal swing, and go on “sounding in 
the pitch or vibrational number o f its oum 
proper tone,” as the tympanic membrane 
must necessarily do, ought to be enough to 
condemn the hypothesis in the estimation
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of every logical mind, even if it had not 
been demonstrated, as recently done, that 
such vibration mechanically involves the 
displacement of two thousand million tons 
of ponderable matter four hundred and 
forty times a second by the physical strength 
of an insect!

But I am even yet not through with this 
unspeakable folly of tympanic vibration. 
Its impracticability is so unavoidably self- 
evident that it is impossible for Professors 
Tyndall and Helmholtz to touch this ques
tion without developing the most startling 
and glaring inconsistencies. For example, 
in explaining “Corti’s arches,”— a mass of 
microscopical processes in the inner ear,— 
they account for the use of these numerous 
rods or fibers as they bristle around the 
appendages of the auditory nerve, by as
suming that they serve the practical pur
pose of conveying sounds of different pitch 
to the brain by each of the different arches 
vibrating sympathetically or in “ unison” 
with the corresponding pitch o f tone as it 
strikes the drum-skin of the ear! Thus, 
each individual arch or rod of Corti, having 
a proper vibrational number of its own, 
can only respond when a “unison” sound, 
or one nearly of a corresponding vibra
tional number strikes the tympanic mem
brane !

Notwithstanding its utterly suicidal and 
subversive character, involving as it does 
the flattest possible contradiction of the 
idea that the “drum-skin” of the ear can 
vibrate sympathetically and with equal fa
cility to every audible pitch of tone, yet 
these greatest of modem physicists and 
the leading sound experts and investiga
tors of the world go on innocently fabri
cating their theory of Corti’s arches and 
their absolute acoustical necessity in the 
mechanism of the ear for the transporta
tion of each separate pitch o f tone to the 
brain by the sympathetic vibration of a cor

respondingly tuned Corti’s arch,—forget
ting, as usual, for the time being, that this 
single little drum-skin of the ear, a third 
of an inch in diameter, can individually 
and alone take on as many different vibra
tional numbers and respond sympathetic
ally to as many separate degrees of pitch 
as the whole of Corti's 3,000 arches put 
together, where there are, as we are told, 
about fifty  rods tuned in unison for each 
tone of the audible register!

The whole matter is thus so pitiably 
self-stultifying and subversive of the fun
damental principles of the. wave-theory, 
as based on tympanic vibration, that I must 
treat the reader to a brief citation or two. 
Professor Helmholtz remarks:—

“ When a simple tone is presented to the ear, 
those Corti’s arches which are nearly or exactly in 
unison with it w ill be strongly excited and the rest 
only slightly or not a t all. Hence, every simple 
tone of determinate pitch w ill be fe lt only by certain 
nerve-fibers, and simple tones o f different pitch will 
excite different fibers. When a compound musical 
tone or chord is presented to the ear, a ll those elastic 
bodies w ill be excited which have a proper pitch cor
responding to the various individual simple tones 
contained in  the whole mass o f tones; and hence, 
by properly directing attention, all the individual 
sensations of the individual simple tones can be 
perceived.”—“ The end of every fiber of the audi
tory nerve is connected with sm all elastic parts, 
which we can not but assume to be set in sympa
thetic vibration by the waves o f sound.9*— Sensations 
o f Tone, pp. 190, 222.

In addition to these statements,on page 
218, in speaking of the same rods of Corti, 
he insists that titty “must be dijferentlyturudy 
and their tones must form  a regularly pro
gressive series o f degrees through the whole 
extent o f the musical scale*'— even, of 
course, down to the lowest notes of the 
pianoforte or organ!

Professor Tyndall is equally explicit in 
teaching that Corti’s organ must be an in
strument having its multitudinous strings 
tuned in “unisonant vibration” with all our 
audible musical sounds:—
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** Finally, there is in the labyrinth a wonderful 
organ, discorered by the Marchese Corti, which is 
to all appearance a musical instrum ent, with its 
chords so stretched as to accept the vibrations o f d if
ferent periods and transm it them to the nerve fila 
ments which traverse the organ. . . . Each musical 
tremor which falls upon this organ selects from its 
tensioned fibers the one appropriate to its own pitch, 
and throws that fiber into unisonant vibration."— 
Lectures on Sounds p. 224.

These quotations only need to be cas
ually examined for the reader to recognize 
the complete absurdity of this entire as
sumption, so essential to the wave-theory, 
namely, that the tympanic ' membrane, 
singly and alone, tuned necessarily to one 
single pitch, if tuned at all, can take on a 
vibratory motion corresponding to every 
sound we hear, whatever may be its 
pitch.

We must understand that Corti’s arches 
are located in the labyrinth between this 
tympanic membrane and the brain, and 
that every sound we hear has to first pass 
through the drum-skin, according to this 
theory, by the proper vibratory motion, 
before it can play upon this harp of three 
thousand strings! According to Professors 
Helmholtz, Tyndall, Mayer, and, in fact, 
all writers on sound, this one little mem
brane can not only vibrate by the synchro
nous dashing of. air-waves in perfect pe
riodicity to every pitch of tone we hear, 
assuming each separate vibrational num
ber, but it can even oscillate to fifty or a 
hundred or even a “ thousand” different 
degrees of pitch at once! But as soon as 
the sound passes through this membrane, 
which alone answers the purpose of oscil
lating to every shade of pitch we hear, it 
absolutely requires a separate Corti's arch 
of the exact “ unison” length and tension 
for each separate pitch, in order that high 
and low sounds may be equally conducted 
to the brain! Why, in the name of acous
tics and common sense, can not a single

Corti’s arch, of a single length and of one 
degree of rigidity, vibrate to all possible 
pitches of tone, when a single diminutive 
drum-skin is susceptible of taking on not 
only a suitable rate of vibratory motion 
for every audible tone throughout the mu
sical scale, but can adapt itself to a “thou
sand” different and antagonistic vibration
al rates at one and the same time? The 
pitiable involvement of the wave-theory 
becomes more and more conspicuous and 
hopeless at every new advance made in 
the examination of its details.

Another practical absurdity in the* as
sumed sympathetic vibration of Corti's 
rods,u differently tuned” to respond to tones 
of all degrees of pitch, or “through the whole 
extent ofi the musical scale” as just quoted, 
must strike the critical reader at a glance. 
The “differently tuned” strings of a piano
forte, in order to produce its seven oc
taves, are not only compelled to vary in 
length from 5 J feet to i£ inches, the differ
ence being as 1 to 40; but the size and 
weight of these strings, from the lowest to  
the highest, must diminish in about the* 
same proportion. Thus, there is a differ
ence between the weight of the highest and 
lowest strings of the pianoforte, in order 
to 0'form a regularly progressive series o f  
degrees through the whole extent ofi the mu
sical scale,” as 1 to about 1600!

How is it, now, with these Corti’s rods* 
which, as Professor Helmholtz claims, ac
complish the same acoustical result, and 
which Professor Tyndall describes as a 
“ musical instrument, with its chords so 
stretched as to accept the vibrations o f differ
ent periods”/ The fact is well ascertained 
by Hensen’s careful measurement, which 
was right before the eyes of both Profes
sors Helmholtz and Tyndall when they 
made these statements, that the difference 
of length between the longest and shortest 
of these rods is only about one half, or as
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i to 2, while no perceptible difference in 
aize is recorded Notwithstanding this 
essential and patent acoustical fact, these 
model investigators, either ignorant of its 
bearing on the main question or regard
less of the scientific opinions of mankind, 
.gnore it as if it had no existence, and go 
>n bunglingly to teach that these micro
scopical rods, with only this maximum 
difference in length as i to 2, and no dif
ference in thickness, are actually tuned as 
a “ musical instrument” of 3,000 strings, 
in absolute “unison” with the chords of a 
seven-octave pianoforte, having an un
avoidable difference in length, in order to 
generate the tones, as 1 to 40, and a neces
sary difference in weight as 1 to 1600! 
Yet such teachers and such instruction 
are pointed to as the highest “scientific” 
authority on sound!

I must ask the reader’s indulgence while 
presenting just one other and the closing 
argument against this vital assumption of 
the wave-theory that the tympanic mem
brane or Corti’s rods can vibrate, by any 
possibility, in “ unison ” with musical 
sounds,—an argument, by the way, which, 
like the preceding, admits of no kind of 
reply.

The truth is, no argument would be 
really necessary to show the practical im
possibility of any such an operation as 
tympanic vibration, or the “ unisonant” 
response of Corti’s rods, to a mind pos
sessing the least original scientific capacity. 
I say this advisedly and deliberately, but 
kindly. It is only for these so-called sci
entific investigators, who have learned to 
circle in this beaten theoretic path, that 
any serious argument is required,—who, 
however competent and profound on other 
questions of science, seem so completely 
bewildered and blinded by the influence 
of the wave-theory of sound, that they ex
hibit the puerility of mere children the

moment they come to treat of the effect* 
of wave-motion upon the ear, and the 
office of its individual parts.

This charge, I admit, appears supremely 
ridiculous on its face, made against such 
world-renowned scientists as those I am 
reviewing; but, after the most careful de
liberation, I defy any man of ordinary in
telligence to doubt the exact and literal 
truth of the impeachment, after paying 
the slightest attention to the arguments 
here being presented. The reader need 
go no further for the evidence on which 
to base his decision as to its correctness 
than the single consideration which I will 
now submit.

As surprising as it may seem, these 
learned authorities, who have devoted 
much of their lives to the investigation of 
sounding strings, reeds, forks, rods, mem
branes, &c., and who have experimented 
hundreds and perhaps thousands of times 
on the proper length, weight, and rigidity 
of strings, and size and tension of mem
branes to produce tones of certain deter
minate degrees of pitch, have never once 
taken the trouble to think of the practical! 
impossibility of rods or strings under a 
certain definite length, weight, and rigidity, 
producing such results, or responding to 
them, by “unisonant vibration ”! With all 
their experience and familiarity with such 
phenomena, it never occurs to them, when 
they come to philosophize about the indi
vidual parts of the ear, and when trying 
to adapt them theoretically to the chimer-  ̂
ical requirements of the w-ave-theory, that i 
it is acoustically essential for a string to 
be at least of a certain determinate length 
in order to vibrate in “unison” to the low 
notes of the pianoforte, for example, but 
re^iv suppose and seriously publish to the 
world that a Corti’s rod,only the one 300th 
of an inch long (less in length than the 
diameter of a common hair), is capable o«
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vibrating in “unison” with, and hence of 
actually producing the tone of, the low A 
of the pianoforte, having but twenty-seven 
vibrations to the second,— which, under 
the best mechanical skill, requires a string 
with a length of about five feet, and a 
weight at least of several ounces!

Instead of allowing this essential feature 
of lengthy weighty and rigidity, a place in 
their thoughts, as a basis for determining 
the “vibrational number” of a given string, 
or other sounding body,— the very first 
thing a schoolboy would take into account, 
if his attention were called to the subject, 
—they quietly and innocently ignore this 
whole question, as if it had nothing to do 
with the laws of acoustics, and go on rea
soning about a loosely stretched mem
brane, a third o f an inch in diametery having 
the same vibrational number as that of 
the head of a bass drum, with a diameter 
of three fee t! Is not the charge I have 
just made well founded? Let us illus
trate the matter in a way which can not 
fail to produce conviction.

Imagine Professor Helmholtz stepping 
into the pianoforte manufactory of Mr. 
Steinway, in this city, where he finds the 
proprietor busily engaged on an improved 
working model of a grand piano, about an 
inch long! I can fancy the following con
versation as occurring between this great
est of living acousticians and sound ex
perts, and this king of pianoforte-makers.

H e l m h o ltz .—“ Good morning, Mr. 
Steinway. What in the world are you 
making there, in which you seem to be so 
deeply absorbed?”

St e in w a y .—“ A grand piano, sir;—an 
improvement that is going to revolutionize 
the business, based on late acoustical dis
coveries which do away with the necessity 
of such enormous size and expense in con
struction. I am building, sir, a vest-pocket 
piano,—one that a musician can carry

with him, wherever he goes, as easily as 
he can carry his watch. ‘There are mil
lions in i t ! * ”

H e l m h o l t z .—“What length, Mr. Stein
way, do you propose to have the strings?”

S t e in  w a y .—“ The longest strings, or 
those producing the lowest notes of the 
bass, according to my improved scale,which 
I have just completed, will be exactly one 
inch in length, while, for the highest notes, 
seven octaves above, the strings will be 
just half that length,.”

H e l m h o l t z .—“ Mr. Steinway, you are 
a practical joker. But come, now, be se
rious. We Germans do not deal in jokes 
when we come to mechanical improve
ments, involving, as yours does, the estab
lished laws of acoustics,—especially when 
our knowledge of them harmonizes with 
the universal experience of acousticians 
and musical instrument makers. You 
surely can not be in earnest about prac
tically producing the tones of the piano
forte on such a diminutive affair as the 
one you are constructing!”

S t e in w a y .—“ I  am in earnest, sir; and 
you will find, before you are through with 
me, that it is anything but a fake! I am 
prepared to prove that the laws of acous
tics have always been misunderstood until 
very lately, and that musical instrument 
makers have all been laboring under a 
foolish and expensive mistake in regard 
to the length of strings essential to gener
ate the low tones of a pianoforte, since it 
is now demonstrated by recent scientific 
discoveries that strings an inch long are 
even more than sufficient for the lowest 
bass notes of the musical scale. You smile, 
sir,and seem astonished; but you will findf 
that this valuable improvement, based on 
scientific principles, is anything but a 
‘joke.’”

H e l m h o l t z .—“ Why, my dear sir, you 
are crazy! Your constant study over this
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instrument for so many years must have 
turned your head, and converted you into 
a monomaniac on the question of improv
ing the pianoforte! Take my advice,and 
bum your model at once; and banish the 
hallucination from your thoughts. It will 
ruin your reputation and your business, as 
it is all nonsense, and a clear evidence of 
insanity in your case, to suppose that you 
could generate as low a note as A, with 
twenty-seven vibrations in a second, on 
such diminutive strings as those on your, 
model, only an inch long and no thicker 
than fine silk threads;  and then it is worse 
than folly that you should suppose it pos
sible to raise the scale through seven fu ll  
octaves by a reduction of only one half in 
their length, when the laws of acoustics, 
according to all experience, require the 
bass strings of a pianoforte, in order to 
generate the appropriate tone, to be over 
five feet long, and the length of the highest 
strings, for seven octaves above, to be but 
the one fortieth as much! Yet you madly 
essay to accomplish the same result, with 
a difference of only one half! I am sur
prised that you could ever have permitted 
such a baseless fallacy to take possession 
of your thoughts! Why, Mr. Steinway, the 
idea of attempting to make a string only 
an inch in length assume the normal swing 
or vibrational number of one five feet long, 
surpasses in folly the whimsicality of the 
clqckmaker who would attempt to force a 
pet^ulum to beat seconds with a rod no 
longer than one of your strings. Think 
)f it! A child, half a dozen years old, 
ought to know better than this!”

S t e in w a y .—“ Professor Helmholtz, I 
will give you the reasons which have led 
me into this important improvement. I 
have been reading lately a couple of pop
ular, works on acoustics and sonorous phe
nomena in general,—one called the.fr/wa- 
tions o f Tone and another called Lectures

on Sound. In these able productions I 
have learned, for the first time, to my sur
prise, that Corti's microscopical rods, situ
ated in the labyrinth of the ear, constitute 
a ‘musical instrument’— a ‘lute of 3,000 
strings’— which is actually tuned in ‘uni
son’ to all the different strings of the 
pianoforte, from the lowest bass notes up 
to the high A of the upper octave. And 
I also found, in these popular and author
itative scientific works, that there was only 
a difference of one ^(fbetw een the length 
of the longest and shortest of these Corn's 
rods, which has led me to improve my 
scale accordingly. But, most important 
of all, I found that the longest of these 
rods was only about the one 300th of an 
inch in length, and that this rod really os
cillated in ‘unisonant vibration' to the 
lowest note of the piano. Why, then, 
should you call me crazy, and seem so as
tonished because I take advantage of this 
important scientific discovery, especially 
when the strings on, my model are exactly 
three hundred times longer than are the 
strings, o f this wonderful ‘musical instru
ment' in the human ear, which responds sym
pathetically by ‘unisonant vibration to every 
note o f a grand piano f  You evidently are 
not posted in modem science; for, if you 
had read these standard works on sound, 
you would have applauded my advanced 
ideas as away ahead of all competitors in 
the art of pianoforte-making, instead of 
charging me with being a ‘monomaniac’!

“ I admit, at once, that the pendulum is 
governed by the same isochronous law; 
and hence I assume that clockmakers, as 
well as pianoforte-makers, have always 
labored under a radical misapprehension, 
for science can not be wrong, of course; 
and therefore, according to these recent 
acoustical discoveries, it is perfectly man
ifest that no special length of rod is needed 
to produce sixty or any other number of
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oscillations of the pendulum-ball in a 
minute! I intend, as soon as I have dem
onstrated the correctness of my piano- 
scale, to go and see the clockmakers of 
this city, and bring about a revolution in 
their crude ideas of the pendulum and 
the length of rod necessary for determinate 
rates of oscillatory motion.

“I fear,my dear sir, that it is the authors 
of those books on sound who are insane, 
or at least ju st three hundred times nearer 
being monomaniacs than your humble servant. 
Whenever those books of which I have 
spoken (which teach that strings and rods 
three hundred times shorter than those of 
my instrument can be tuned to vibrate in 
‘unison' to every note of a grand piano) 
shall be made a public bonfire of, as an 
oblation to the cause of true scientific 
progress, you can then ask me to bum my 
model,— not before. Good-day."

Really, with such a practical rejoinder 
as this, one can imagine Professor Helm
holtz making a bee-line for Berlin to de
stroy his stereotype plates and revise his 
Sensations o f Tone,— while he no doubt 
would stop off on the way in London, and 
suggest to Professor Tyndall the propriety 
of adopting a similar course.

It would seem that the infinite impossi
bility of one of Corti’s rods actually vi
brating in “unison" with the E-strfng of 
the double bass, for example, or with any 
other note in the audible register, would 
be so self-evident that its suggestion and 
advocacy in any work on science would 
be scouted and laughed at, and its author 
branded by universal acclamation either 
as a scientific lunatic or an ignorant pre
tender. Yet, instead of this, the very works 
which teach such inexpressible nonsense 
as this “ unisonant vibration" of Corti's 
rods to every tone of the musical scale, 
are received as standard authorities in our 
greatest institutions of learning.

If these microscopical rods of Corti can 
really vibrate at all in “unisonant" response 
to tones of any kind, it is perfectly evident 
that such tones must also be microscopical; 
that is to say, the tone which would be 
adapted to the excitation of such a rod 
would require to be as much finer and 
higher than ordinary musical sounds as 
these strings of Corti's organ are more 
diminutive than those of ordinary musical 
instruments! Is not this acoustically ra
tional and consistent? Then,as these rods 
of Corti are but the on§ 4,000th as long as 
the strings of the violin, for example, it 
follows that Corti's “lute of 3,000 strings," 
as Professor Tyndall calls it, ought only 
to respond by “unisonant vibration" to a 
tone 4,000 intervals higher than those gen
erated on the unfingered chords of the 
violin! This must be obvious to every 
thinker.

A church-organ builder who should be
come so demented or infatuated with 
modern science as to attempt to substitute 
for his longest pipe a section of a timothy 
straw an inch in length, expecting thereby 
to produce the same result, though he 
would be pronounced a monomaniac by 
Professor Helmholtz, as was the case with 
the piano-maker just supposed, is really 
three hundred times less insane than the 
scientific writer who insists that a Corti’s 
rod the one 300th of an inch long is ca
pable of vibrating in “unison" to the same 
pitch of tone. Yet these learned author
ities can not see it.

But, finally, to cut the argument short 
on these Corti's rods, and thus brush the 
whole hypothesis of the “unisonant vibra
tion" of this “lute of 3,000 strings" out of 
existence at a single sweep, it is only ne
cessary to refer to the recent discovery of 
C.Hasse, by which he has shown that these 
microscopical processes,so essential to the 
wave-theory of sound, have no existence
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at all in the tars o f birds/  Yet it is a 
notorious fact that the mocking-bird can 
distinguish and analyze tone, noting and 
imitating the finest shades of difference 
in pitch, equal to a prima-donna! Thus, 
we have at last a fitting culmination to 
one of the most stupid and inexcusable 
scientific fallacies of this or any other 
age.

If Professors Helmholtz and Tyndall 
have been blindly led into this fatal as
sumption of tympanic oscillation and the 
“unisonant vibration" of Corti’s rods in 
response to the lowest strings of the piano
forte, they are neither of them so stupid 
as not to realize, as soon as they read this 
exposure, the doom which has overtaken 
their elaborately developed hypothesis. 
To suppose that such renowned investiga
tors of sonorous phenomena do not know 
and can not see,when they come to reflect, 
that such “unisonant vibration" and tym
panic oscillation are out of the question, 
and acoustically impossible and absurd, 
would be to proclaim them 'ignorant of 
the elementary principles of science. Yet 
that they did not know it when they wrote 
tJieir works on sound, but actually believed 
a locust capable of shaking millions of tons 
of physical drum-skins by the motion of 
its legs, and that the infinitesimal rods of 
Corti were actually tuned so as to vibrate 
in “unison" with the lowest notes of the 
piano and church-organ, is conclusively 
shown by the numerous quotations from 
their works already made. What explana
tion they can make, if any, remains to be 
seen. I venture the prediction that no 
.reply to these ruinous arguments will ever 
be made or even attempted.

Really, in view of such mechanical and 
acoustical fallacies, publicly taught in 
books and lectures, and which everywhere 
superabound in the writings of these phys
icists, gravely spread out before the world

asphilosophy and science, and which a school
boy might easily have known to be without 
a possible foundation in fact, one is almost 
inclined to doubt in toto the advantages 
of a scientific education, and to fall back, 
as the only safe thing, on the common 
schools of our ancestors. What is the use, 
one is tempted to ask, of our so-called 
“scientific courses," in colleges and uni
versities, which lead to such preposterous 
results?

We need no better illustration than the 
one before us, since we can scarcely im
agine it possible, in this seventh decade 
of the nineteenth century, that any phys
icist or mathematician could be found who 
would venture to teach that the tympanic 
membrane actually bends “once in and 
once out" for each sound-wave and for 
every audible pitch of tone we hear, with 
out regard to “vibrational number"; ox 
that Corti’s rods, less in length than the 
diameter of a hair, can be actually tuned 
in “unison" with the strings of the violon
cello !

Still, the fact that such unspeakable ab
surdities in science are really taught by 
sound experts and investigators,like those 
from whom I am quoting, must be attrib
uted alone, as I have already explained, 
not to their want of intellectual ability or 
scientific culture and discrimination, but 
to the paralyzing and blinding influence 
of the prevailing theory of sound. But 
even this fact, that a few such specialists 
should be thus misled and duped by a 
universally accepted theory, to which they 
have devoted much of their lives, is not 
nearly so surprising as that the same falla
cies should be adopted and believed by 
scientific thinkers throughout the land* 
and of all classes, without one man being 
found to lift his pen or his voice against 
such an imposition upon the education of 
the world.
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I have felt, at times, while plodding 
through these learned disquisitions on the 
tympanic membrane bendingonce in and 
(once out” by the contact of air-waves 
which have no existence, and of Corti’s 
rods, which have no necessity for moving 
at all,being tuned to 44 unisonant vibration” 
with the strings of the double bass, that 
if the earnest and sincere manner in which 
the positions were maintained did not pre
clude derision by evincing such intense 
candor on the part of these writers, the 
hypothesis* ought justly to meet with the 
jeers and laughter of the whole scientific 
world. As it is, the hypothesis from be
ginning to end appears to the writer like 
a serious scientific joke, too absurd to be
lieve and. yet too grave to laugh at.

But I have pursued this feature of the 
subject farther than I had intended; and 
sufficiently, I trust, to convince the reader 
that the vibratory motion of the tympanic 
membrane, as well as of Corti’s rods, is 
purely visionary, without the least foun
dation in fact or necessity in science, 
being impossible in the nature of things, 
and self-contradictory, as we have seen, 
even in the hands of the most careful and 
critical advocates of the wave-theory of 
sound.

I repeat, and emphasize it, and wish to 
impress it on the mind of the reader, that 
if the retina can receive the supposed 
waves of ether in countless millions per 
second, and transfer their impression to 
the optic nerve without any oscillatory 
motion whatever of that sensitive organ, 
and if the membrane o f the nose can receive 
by direct contact the admitted corpuscles 
of odor and convey their impression to 
the olfactory perve, along which it is con
ducted to the brain, and there analyzed 
and translated into its characteristic sen
sation of smell, without the intervention 
of any kind of wave-motion of air or ether,

and without any vibratory action either of 
the nose or its membrane, then what ab
solute folly and waste of valuable time on 
the part of Professors Tyndall and Helm
holtz is all this labored and contradictory 
effort through hundreds of pages of their 
books to prove that we only hear sound 
by means of the oscillation of the tym
panic membrane or the 44unisonant vibra
tion” of Corti’s arches!

What conclusion, then, are we to come 
to as regards the true cause of these over
tones, resultant ton^s, &c., from which I 
have unavoidably been forced to digress 
in order to examine thoroughly this ques
tion of tympanic vibration? They can not 
result from the “vibrational form” assumed 
by a string while oscillating as a whole, 
and thus producing its fundamental tone, 
as it would require the string to divide 
itself up into as many as eighteen different 
sections in addition to the primary, some 
of them not much over an inch long, and 
each section to take on a separate and in* 
dependent rate of vibratory motion corre
sponding to the pitch of its special over
tone. This, without an argument, must 
strike the mind as an utter impractica* 
bility.

The assumption of Professor Helmholtz 
that the “vibrational form” of a violin
string under the action of the bow is the 
real cause of the peculiar quality of such 
tone, and consequently the cause of the 
ten over-tones thus generated which con
stitute such quality, and which can be 
heard in connection with its primary tone, 
is entitled to but very little weight in the 
estimation of the reader. It will be ir- 
collected that while originally preparing 
his hypothesis of “vibrational form,” and 
describing the peculiar manner in which 
the string oscillates and its velocity in re
lation to that of the bow, he perpetrated 
one of the most ridiculous and inexcusable
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scientific blunders on record, making the 
normal velocity of the oscillating string 
ten times greater than that o f the bow in the 
player's hand/ I refer the reader back to 
that memorable trip-hammer fiasco ex
posed c*. pages 95-98, in which it was 
shown that his whole hypothesis of vibra
tional form was based on an assumed state 
of facts which turned out to be exactly in 
every respect the opposite of what he sup
posed. If, therefore, this eminent inves
tigator, in laying the foundation for his 
hypothesis of “vibrational form” as the 
true solution of the cause of over-tones, 
is wildly at sea on its fundamental ele
ment, a matter which a child a dozen 
years old should have understood, ignor
ing and misconceiving the primary and 
governing laws of physics as he did, is it 
not more than probable that he has also 
misapprehended the other essential fea
tures of these phenomena? At all events, 
thougli I make it a rule to attribute ail 
these errors to the blinding influence of 
the wave-theory, it may be considered 
every way safe, nevertheless, not to rely 
too implicitly on the absolute accuracy of 
observations which have shot so wide of 
the mark as in the case referred to, and 
which have been also found wanting in 
so many essential instances as pointed out 
all through the preceding argument.

But even supposing that the violin-string 
could take on eletten separate vibrational 
rates of motion,acting like the trip-hammer 
in the mill,rising with the bow slowly and 
then returning ten times as.rapidly, I have 
already shown that the eleven separate 
systems of air-waves necessary for the 
propagation of these over-tones,according 
to the wave-theory, do not and can not 
exist, whether superimposed or not; and 
if they did exist, they could not produce 
eleven systems of oscillation in the tym
panic membrane, since that organ does

not vibrate at all in response to sound, 
and is not so intended to vibrate, as dem
onstrated in half a dozen ways. And, 
finally, I have shown from Corti's arches 
the unspeakable folly of this whole vibra
tory hypothesis as relates to the ear and 
its individual parts as the means of con
veying sound to the auditory nerve, and 
through it to the brain.

In view of all these considerations the 
reader must admit the probable correct
ness of the conclusion that these ovei- 
tones are neither generated by the eleven
fold vibrational form of the string, prop
agated by the eleven-fold superimposed 
systems of air-waves, nor transmitted to 
the brain through the eleven-fold vibra
tional movement of the tympanic mem
brane.

The wave-theory, then, being shown to 
be wholly inadequate to explain the cause 
of these phenomena, or to account in the 
slightest degree for their manner of prop
agation or transmission to the brain through 
the sensitive mechanism of the ear, let us 
now see if the corpuscular hypothesis may 
not furnish a rational clue to the solution 
of over-tones. If it shall turn out, after a 
careful examination of the question, that 
the assumption of substantial sonorous 
pulses really meets and solves this complex 
and difficult problem as beautifully and 
consistently as it has met and explained 
other phenomena encountered sin$e the 
commencement of this investigation, with
out rippling the surface of the solution 
with a single contradictory or impossible 
detail, it would then seem little short of 
downright madness, not to say pig-head- 
edness, on the part of physicists to reject 
the possibility of corpuscular emissions, 
and cast them aside as unworthy of scien* 
tific consideration.

On the assumption that sound, like odor, 
is really a substance of unknown but won*
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derful attenuation, emanating from the 
sounding body in absolute corpuscles, 
there would be nothing at all unreason
able or marvelous in the fact that primary 
sonorous particles, generated by the vibra
tory motion of the string, should, on radi
ating through the air, scintillate or give 
birth to secondary systems of corpuscles, 
which might pass off in pulses not only of 
th6 periodicity of the primary radiations, 
but which might include many different 
vibratory rates corresponding to and thus 
producing the feeble over-tones of differ
ent degrees o^ pitch described by Professor 
Helmholtz as heard accompanying the fun
damental sounds of instruments.

This explanation of over-tones, resultant 
tones, &c., as their probable solution, and 
the most rational way of accounting for 
the quality of tone, was distinctly fore
shadowed while discussing the decrease 
in the intensity of sound as the square of 
the distance from its source. (See pages 
156, 161.) •

By turning back to this reference it will 
be seen that the primary corpuscles of 
sound may not only become radiating 
centers for other systems of smaller sonor
ous particles, but that these in turn may 
likewise become radiating fountains of 
still smaller offshooting systems, and so 
on,—each new system of radiations, or 
at least a portion of each system, passing 
through the air with such relative perio
dicity as will correspond exactly to the 
vibrational numbers of the over-tones 

' heard, the same as if they had been gen
erated as harmonics by the vibratory mo
tion of corresponding ventral sections of 
the string.

In this way the over-tones resulting 
from successive subradiations would ne
cessarily become fainter and fainter about 
to the same degree as observed; and in
stead of being limited in number to the

producible and audible harmonics of a 
string, or even eighteen, as noted by Pro
fessor Helmholtz, we might reasonably 
suppose that the constantly diminishing 
systems of radiating corpuscles might be 
extended far beyond the power of human 
observation, the ear in the mean time 
being only capable of recognizing, by the 
best scientific helps, the number already 
indicated. The probability of such an 
almost unlimited extension of these higher 
and fainter over-tones only adds to the 
absolute impossibility of accounting for 
their generation by the unlimited multi
plicity of segmental divisions of the string, 
or of their propagation by an equally com
plex superposition of atmospheric undu
lations.

Although this hypothesis of secondary 
radiations of sonorous corpuscles, as the 
actual cause of over-tones, can not be 
directly demonstrated, it is equally true 
thaf it can not be disproved, as has been 
done in the case of air-waves; while I have 
no hesitation in believing that the view 
thus presented can be so re-enforced by 
analogous phenomena in Nature all around 
us, as to render it not only highly prob
able as the true solution,but almost ration
ally certain. At all events, I propose now 
to show that it not only has this reasonable 
and consistent ground for acceptance as 
the true explanation of these phenomena, 
but that it is completely justified and war
ranted by the voluntary admissions of the 
very authorities I am reviewing, and in 
such language that there can be no valid 
objection urged against its probability, 
especially by advocates of the current 
theory of sound.

But supposing, before we advance fur
ther, that the current hypothesis is correct 
as to the first branch of the general as
sumption that these over-tones are really 
generated by the segmentation of a string
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into that many ventral and vibrating sec
tions; and admitting it possible that these 
subdivisions can all vibrate at one time in 
connection with the fundamental oscilla
tion of the string,and with as many differ
ent rates of periodicity as claimed by the 
theory:—such a state of facts would be 
entirely consistent with the corpuscular 
origin of these eighteen distinct over-tones, 
since each independent section of the 
string, having a vibrational number of its 
own, would generate and radiate a system 
of substantial sonorous pulses which would 
pass through the air with a periodicity cor
responding to the normal oscillation of its 
ventral. segment, as well as agreeing with 
the observed pitch of its proper harmonic 
over-tone. If, therefore, it were possible 
for a single string, as Professor Helmholtz 
claims, to subdivide itself up into eighteen 
ventral segments, besides its fundamental 
swing, and thus generate these eighteen 
tones by as many corresponding rates of 
oscillation, I would not have to go a single 
step further for my explanation of over
tones, based on corpuscular emissions; 
since these vibrational rates in the string 
would generate the very substantial pulses 
with the exact periodicity required by my 
hypothesis,without any of the absurd “su
perposition" required by the wave-theory.

With this view, therefore, of the origin 
of these eighteen over-tones, I am only 
obliged, so far as my hypothesis is con
cerned, to postulate one impossibility—the 
separate and independent oscillations of 
eighteen ventral segments of the string at 
one time; while Professor Helmholtz is 
compelled to assume three, by extend
ing these eighteen rates of periodicity to 
eighteen superimposed systems of air
waves, and then, finally, to eighteen inde
pendent rates of tympanic vibration at 
one and the same time!

The corpuscular hypothesis, therefore,

even accepting the first impossibility as a 
basis, steers entirely clear of the other two, 
either of which is infinitely more incon
ceivable than the first, since we do know, 
by actual observation, that a string can 
vibrate in separate ventral segments, to a 
limited number, at one time; while the 
superposition of air-waves or of tympanic 
oscillations, even to the number of two, 
has not only never been observed, but has 
been proved, in a score of different ways, 
to be impossible according to every known 
mechanical law or principle of science. 
Thus, admitting the truth of the first and 
lesser impossibility, the corpuscular view j 
of the origin of over-tones becomes at 1 
once clear and simple, and confessedly | 
three times as consistent and reasonable 
as the current explanation,— involving, as 
it does, all three of these impossibilities., 
Can any logical course of reasoning be I 
more plainly self-evident than this?

But suppose, as I insist* that the self
division oi a string into eighteen inde
pendent vibrating sections at one time is 
actually and mechanically impossible; and 
assuming, then, that the fundamental os
cillation of the string does really generate 
substantial sonorous pulses,as my hypoth
esis requires, is there anything unreason
able or impracticable in the view here 
taken that the primary sound-corpuscles 
thus generated should, by subdivision, ra
diate a secondary system of pulses, these 
a third, these a fourth, and so on, as al
ready explained, thus giving rise to the 
various degrees of over-tones observed?
I hold not only that such a result would 
be entirely possible and reasonable, but I 
will immediately show that it is clearly 
justified by the teaching of the very au
thorities I am now reviewing.

To treat the matter specifically, I main
tain that there surely can be no greater 
difficulty in conceiving the idea that pri*
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mary sonorous corpuscles, passing off from 
a sounding body, should give birth to sec
ondary pulses of smaller corpuscles pos
sessing a faster or slower rate of emission, 
thus generating these faint secondary tones 
either higher or lower, than there is in 
supposing, as Professor Tyndall distinctly 
teaches, that the primary air-waves sent 
off from a sounding body, after they have 
left it and started on their journey, may 
“give birth to secondary waves” which will 
propagate themselves through the air with 
an entirely new rate of periodicity, and 
thus generate these over-tones, resultant 
tones, &c., having distinctly different de
grees of pitch! As strange as it may seem 
to the reader, this is not only taught in 
unmistakable language, but it is reiterated 
in several forms, by this author, as I will 
flow proceed to show. Note the following 
words:—

“ Vibrations which produce a large amount o f  
disturbance g ive birth to secondary waves which ap- 
peal to the ear a t resultant tones,”— Lectures on 
Soundt p. 281.

Thus, a primary air-wave has the power 
of subdividing itself, and giving birth to 
other waves of a distinctly different pe
riodic rate! Is not this clear? It might 
be charged, however,that I misunderstand 
Professor Tyndall. That he does not say 
that air-waves after being generated “give 
birth to secondary waves” but that uvibra
tions . . .  give b irth” &c. I assert that I do 
not misconceive his meaning. These “ vi
brations” refer to the “oscillations to and 
fro” of the air-particles constituting such 
primary sound-waves, and not to the vi
bratory motion of the sounding body it
self, which any one can see by reading 
the context. As a proof that this is his 
meaning, the reader is referred to the fol
lowing, where the same author is explain
ing the action of the double siren:—

“The sound of the siren is a highly composite 
*ie. By the suddenness and violence of its shocks,

not only does it produce waves corresponding to 
the number of its orifices, but the aerial disturbance 
breaks up into secondary waves which associate them• 
selves w ith the prim ary waves o f the instrum ent,n 
— Lectures on Sound, p. 291.

This language can not be misunder
stood. It is the “primary waves of the 
instrument/* or, in other words, the “aerial 
disturbance" which “breaks up into second
ary waves” or which gives birth to them. 
Hence, plainly, if a primary wave can 
“give birth to secondary waves/* which 
can start off into new vibrational rates, 
thus generating “ resultant tones*' of en
tirely different degrees of pitch, I have an 
equal right to assume that primary sonor
ous corpuscles may “ break up into" or 
“give birth to secondary" sonorous cor
puscles which will pass off at diverse rates 
of periodicity, and thus “appeal to the ear 
as resultant tones" as well as over-tones! 
If secondary air-waves can be bom of pri
mary air-waves, after leaving the instru
ment, and can then change their vibrational 
rates so as to “appeal to the ear as result
ant tones” two, three, and four octaves 
lower than such primaries, then surely 
sonorous corpuscles constituting the fun
damental tone of a string, according to 
my hypothesis, may give birth to second
ary systems of corpuscles constituting 
over-tones, on the same principle, after 
they have left the generating instrument, 
of but one half, one fourth, or one tenth 
such primary periodicity. Is not this in
ductive reasoning every way logical and 
consistent, if there is the least rational 
foundation for the position of Professor 
Tyndall?

But here comes in the amusing feature 
of this great writer’s unique assumption 
that “primary waves" can “give birth to 
secondary waves, which appeal to the ear 
as resultant tones,” It is well known to 
every scientific student that “ resultant 
tones," as already explained, are two,three^
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and even four  times lower in pitch than 
the primaries which generate them; and 
hence their air-waves are correspondingly 
longer, since the wave-length of any tone 
is exactly proportional to its depth of pitch. 
Professor Tyndall thus presents us with 
the startling scientific exhibition of baby- 
waves at their “birth" Maw and /wartimes 
longer than their mothers/  But what is 
such a feat as this for a theory which has 
no hesitation in giving to a trifling insect 
more physical and mechanical power than 
is possessed by all the locomotives in the 
world combined, making it capable of 
bending “once in and once out," at the 
rate of 440 oscillations a second, two thou
sand million tons o f tympanic membranes by 
the motion o f its legst Why, then, should 
it excite a smile when we are informed 
that maternal air-waves, according to this 
same theory, can really “give birth to sec
ondary waves, which appeal to the ear as 
resultant tonesf four times longer than 
these primary parents? Really, we are 
only just beginning to get an adequate 
idea of the prodigious capacity of this 
enormously underrated theory which has 
stood unshaken for so many centuries!

The new hypothesis, though postulating 
a somewhat analogous result, does not in
volve the nativity of any such absurd aerial 
or corpuscular monstrosities as just de
scribed. It only supposes that the primary 
sound-corpuscles, as they pass off from a 
sonorific body, scintillate, or “give birth" 
to smaller secondary particles of their own 
sonorous substance, and thus become the 
parents of lesser pulses,which,radiating in 
new currents, necessarily produce feebler 
tones, either higher or lower as the case 
may be, according to the periodicity of 
these successive scintillations, or accord
ing to the vibrational rate at which they 
follow each other through the air.

Surely Professor Tyndall, who has no

difficulty in believing that primary air
waves may, by subdivision or breaking up, 
“give birth to secondary waves," thus gen
erating tones of a different pitch, ought 
not to object to my hypothesis of primary 
substantial pulses giving birth to second
ary pulses of a fainter and fainter type, 
which will “appeal to the ear” as har
monic over-tones in connection with the 
fundamental sound of the string.

Every phase of the sound question seems 
to favor this corpuscular idea as the prob
ably correct solution of such exceedingly 
faint over-tones, rather than the self-con
tradictory and preposterous abnormality 
of primary air-waves subdividing them
selves, or breaking up into other waves 
four times as large as the originals, each 
of which has a fourfold length of “con
densation and rarefaction.” The very fact 
that the so-called harmonics of the violin, 
made in the usual manner with the bow 
while gently touching the proper node of 
the string, are always shrill, and heard 
among the loudest and most distinct tones 
of the orchestra, being produced, as they 
are, by the proper vibrations of the corre
sponding ventral sections of the string, | 
while the same‘notes generated as over
tones are so extremely feeble that they are 
only audible to the finest ear, even by the 
aid of a resonator when no other funda
mental tones are being sounded, would 
seem clearly to indicate that the latter are 
not generated at all by the same vibratory 
motion of the corresponding ventral sec
tions of the string which produces ordinary 
orchestral harmonics.

Here, then, as now presented, is my main 
argument, against which, I aver, Professors 
Tyndall and Helmholtz can make no reply. 
They are themselves wholly estopped by 
their own reasoning, since they are com
pelled to assume at least one class of sec
ondary tones (“ resultant") which do not
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originate in any possible sectional vibra
tion of the string, since they are lower than 
its fundamental note, and hence can not 
be accounted for on the principle of “vi
brational form”! All the talk of these 
learned physicists, therefore, about air
waves “ exceeding the limits of super
position ,and then breaking up into sec
ondary waves which give birth to resultant 
tones, only goes to help the corpuscular 
hypothesis of sound, as here maintained. 
1 ask no other admission from these high 
authorities than the fact that “resultant 
tones”c m  and do originate in the air after 
the two generating tones of the chord have 
left the instrument, to prove that over-tones 
may and necessarily should originate in 
the same manner, whatever that manner 
may be, and without the aid of the string's 
segmental vibration, even if any such vi
bration were possible.

If primary air-waves, I repeat, must 
necessarily “give birth to secondary waves, 
which appeal to the ear as resultant tones” 
being the only possible way to produce 
them, since the string can possess no vibra
tional rate sltnver than itsfundamental swings 
then surely there is no acoustical nor me
chanical reason, which any physicist can 
give,why the same primary air-waves may 
not also break up into or “give birth to 
secondary waves, which appeal to the ear", 
as harmonic over-tones! If primary air
waves sent off from a string can, as Pro
fessor Tyndall teaches, give birth to baby- 
waves three and four times longer than 
themselves, it would manifestly be easier, 
on the wave-theory, and less strain on 
the primary maternal waves if they should 
“give birth to [small] secondary waves, 
which appeal to the ear * as upper partial 
tones, only one half to one twelfth as long 
as their aerial mothers!

If, in plain logic, “ resultant tones” do 
not require “vibrational form” or any

equivalent segmental vibration of the 
string to generate them,but can leap forth 
out of other waves while passing through 
the air, what, in the name of acoustics, is 
the use of “vibrational form" or the oscil
lation of any ventral sections of a string 
to give birth to over-tones! It is either 
all nonsensical superfluity, or else this 
revelation of Professor Tyndall about 
primary waves giving birth to enormously 
long secondary waves, constituting “re
sultant tones,” is scientific latitudinarian- 
ism in the superlative degree.

Is it reasonable, therefore, or consistent, 
to suppose that there could be two distinct 
and directly opposite plans of generating 
these secondary sounds,— a part of them 
being produced by the segmental vibration 
of the string while the fundamental tone 
is sounding, and another part without any 
such sectional vibration of the string at all, 
but generated on an entirely different 
principle, after the fundamental tone had 
left the string and started through the 
air? Such a supposition is manifestly in
admissible.

But now, after having shown by the 
order, harmony, and consistency of things, 
the reasonableness of my positior — that 
all secondary sounds, including upper par
tial as well as resultant tones, should have 
but one mode of origination, and that 
mode the one substantially admitted by 
Professor Tyndall—given birth to in the 
air after the instrument has done its work 
—I here undertake to prove by the. same 
authority that oi*er-tonesy or secondary har
monics, which accompany fundamental 
tones, also do not originate in the “vibra
tional form” of the instrument or by the 
independent oscillation of its sectional 
subdivisions at all, but are generated like 
resultant tones in the air after the tone leaves 
the sounding body, by the primary waves, as 
he claims, subdividing or breaking up into
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harmonics as well as into lower resultant 
tones. I will first show this by continuing 
the quotation made a moment since, in 
which Professor Tyndall teaches that the 
primary waves issuing from thz double siren 
break up into secondary waves,which also 
include these upper partial or harmonic 
over-tones. The reader will mark the 
language well, as it drives and clinches 
the last nail for this over-tone problem:—

“ The sound of this siren is a highly composite 
one. By the suddenness and violence of its shocks 
not only does it produce waves corresponding to 
the number of its orifices [its fundam ental tone], 
but the aerial disturbance breaks up into secondary 
waves which associate themselves w ith the prim ary 
waves o f the instrum ent exactly as the harmonics o f 
a string  or of an open organ-pipe m ix w ith their 
fundam ental tone. When the siren sounds, there
fore,!/ emits% besides thefundam ental tone, its octave, 
its tw elfth , its double oetave [its upper partial or 
over-tones], and so on.”— Lectures on Sound, p.291.

Corroborative of this, another passage 
is equally to the point, in which Professor 
Tyndall is speaking of air-waves becoming 
overgrown, so to speak, to such extent as 
to exceed the limits of “superposition," 
p.nd thus break up into over-tones “which 
correspond to the harmonic tones o f the vi
brating body." Here are his words:—

“ A single sounding body which disturbs the. a ir 
beyond the lim its o f the law o f the superposition o f 
vibrations, also produces secondary waves which 
correspond to the harmonic tones o f the vibrating 
body''— Lectures on Soundt p. 282.

Or, as before quoted, “the aerial dis
turbance breaks up into secondary waves 
which associate themselves with the primary 
waves o f the instrument,” and thus “give 
birth to secondary waves”vrYixch “correspond 
to the harmonic tones o f the vibrating body”! 
Can anything in science be plainer than 
this?

It is thus clearly conceded by this au
thoritative writer that these over-tones 
caused by the breaking up of the “aerial 
disturbance" into* secondary waves are

not produced by the harmonic vibration 
of the ventral segments of the string at all, 
since they only “correspond to the harmonic 
tones of the vibrating body,"whereas they 
would be the actual harmonics themselves 
if made in that way! I therefore ask no 
other concession from our learned author
ities than the foregoing, that these har
monic over-tones, as well as differential 
tones, are the result of the subdivision of 
the “aerial disturbance" after it has left 
the string, and thus can not come directly 
from the “vibrational form" of the sound
ing body,as laid down by Professor Helm
holtz at the very foundation of his theory 
of over-tones.

Hence, we arrive at the logical conclu
sion that all secondary tones, whether upper 
partial or resultant, originate in the air, 
after the sounding body has done its work 
by the subdivision and radiation o f that 
which constitutes sound itself l

It only then remains to determine what 
actually constitutes sound. Is it simply 
wave-motion or substantial corpuscles? 
Professors Tyndall and Helmholtz assume, 
as their theory requires, that air-waves 
sent off from the vibrating instrument are 
all there is involved in its phenomena; 
and that, by breaking up and subdividing, 
all these secondary tones are produced. 
I assert that this assumption has been ut
terly and disastrously overthrown in nu
merous ways during the progress of this 
argument, by showing the impossibility of 
wave-motion being the cause of sound. 
Hence, I feel sure the reader must agree 
with the conclusion that these secondary 
sounds can not originate by the breaking 
up of one system of air-waves which haye 
no existence in Nature,and thus give birth 
to another system equally having no ex
istence, while having, as assumed, an en
tirely different rate of vibration, and sev
eral diverse degrees of amplitude and of
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wave-length. Hence, the final and only 
possible conclusion is, that, if substantial 
sonorous pulses be admissible at all (and 
the preceding considerations mu$t deter
mine that), the subdivision of their cor
puscles into lesser and lesser secondary 
~diations, having the proper periodicity, 
must be the only rational solution of all 
such secondary sounds.

If Professor Tyndall should object to 
these successive radiations of already in
finitesimal sonorous corpuscles as being 
too “thin” to admit of such subdivision, 
and as being beyond our comprehension 
or even conception, I refer him to his own 
words concerning the corpuscles of ethery 
an hypothetic and all-pervading substance 
which is so attenuated that 699,000,000,- 
000,000 of its waves a second may dash 
against the retinay as recently quoted, 
without injury to that sensitive organ! 
He also says:—

"The intellect knows no difference between 
gnat and sm all: it is just as easy, as an intellectual 
act, to conceive of a vibrating atom as to conceive 
of a vibrating cannon-ball; and there is no more 
difficulty in conceiving of this etherf as it is called, 
which fills space, than in imagining all space to be 
filled with je lly ''—“ Within our atmosphere exists 
a second and a fin er atmosphere [ether] in which the 
atoms o f oxygen and nitrogen hang like suspended 
pains."—H eat as a Mode o f M otion,pp. 264,345.

This is manifestly getting substantial 
corpuscles down as “thin” as required for 
my hypothesis of sound, even with its 
sonorous particles scintillating secondary 
radiations of smaller and “finer” corpus
cles, constituting, as I have assumed, these 
upper partial and lower resultant tones.

If Professor Tyndall can not understand 
how such secondary corpuscular radiations 
can dart off through the air at different 
rates of periodicity, corresponding to these 
▼arious over-tones of different pitch, let 
him explain to the readers of his book 
how a primary system of air-waves can

subdivide itself by exceeding the limits o f 
superposition, and thus give birth [to second
ary waves, which propagate themselves 
through the air at various rates of perio
dicity, both faster and slower than the 
primary system, corresponding to all the 
upper partial as well as lower resultant 
tones, and I will agree to at once adopt 
his explanation for the secondary corpus
cular radiations involved in my hypothesis. 
This is surely a fair proposition to the 
wave-theory.

Having thus endeavored to give my rea
sons, in general terms as well as in detail, 
for rejecting the explanation of the cause 
of over-tones offered by the wave-theory, 
and in favor ot the more simple, consistent, 
and evolutionary hypothesis of corpuscular 
emissions as the true solution of the prob
lem,—let us now look for a moment at 
the beautiful analogical phenomena exist
ing all around us favoring the latter eclair- 
cissement, while we note the unquestion
able fact that not one single analogical 
consideration can be found in Nature (not 
even water-waves, as will be seen in the 
next chapter) favoring the assumption of 
physicists that these secondary tones owe 
their origin to the unparalleled phenom
enon of one system of air-waves breaking 
up and giving birth to other systems, 
each of an independent periodicity or “vi
brational number,” and some of them 
several times larger than, their primary 
parents.

If sound really consists of substantial 
sonorous pulses instead of the wave-motion 
of the medium which conducts it (which the 
ultimate overthrow of the current hypoth
esis must fully establish, as no doubt most 
physicists would readily admit, since there 
seems to be no middle ground to assume), 
there will then be no difficulty in conceiv
ing the fact that the sonorous particles 
thus constituting a sound-pulse might con-
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tain within their substantial elements the 
principles and radiatirig forces necessary 
to generate these secondary emanations. 
For, if original sound-corpuscles can pass 
off from a string by some unknown law of 
radiation and conduction at the rate of 
one thousand feet a second, there would 
seem to be no good reason why smaller 
scintillating particles might not also dart 
Off from these primary corpuscles in va
rious directions by the same law, and from 
these again others, and so on for each suc
cessive over-tone; and, as already ob
served, far beyond the powers of human 
observation.

There would appear to be no reason, 
judging from analogy, why a substantial 
sound-pulse should not radiate secondary 
sonorous corpuscles with such variety of 
periodicity as would constitute tones of 
different pitch, when the substantial cor
puscles of odor passing off from a single 
flower can radiate atoms, or give birth to 
secondary fragrant pulses, which appeal 
to the olfactory nerve as different and dis
tinct perfumes! A certain rose, for ex
ample, as my own sense of smell bears me 
witness, may not only be rich in the prime 
or fundamental fragrance of its genus rosa, 
but may also radiate at the same time the 
faint partial smells or odoriferous over
tones of both tea and musk as its upper 
harmonics. And as that wonderful mu
sical genius, Blind Tom, will instantly 
name off correctly every note, when a dis
cordant mass of a dozen digitals is struck 
on a pianoforte at one time, alone by the 
analytical powers of the auditory nerve, 
so a certain perfumer in New York is well 
known to the writer, whose olfactories are 
so sensitively acute and so educated by 
practice that he is able to disentangle in 
an instant an unknown mixture contain
ing half a dozen or more essential oils, or 
other odorous substances, and name each

ingredient, alone by the analytical powen 
of the nose! The beauty of this analogy 
existing between the nose and the car and 
between the universally admitted particles 
of substantial odor and what I claim to be 
the equally substantial corpuscles of sounds 
can hardly fail to impress the mind of the 
reader with the remarkable similarity in 
this analytical operation of the two nerves.

It is a well-known fact, worthy of re
mark, that the analogy existing between 
the eye and the ear and between light and 
sound is constantly referred to by physicists 
when treating on the "phenomena of hear
ing and of sonorous propagation; but I 
have yet to see the first hint or reference, 
directly or indirectly, in any of their 
writings, to the manifest and wonderful 
analogy existing between the ear and the 
noscy or between the action of sound and 
that of odor! Why this universal and ap
parently studied omission? There can be 
but one intelligible reason assigned for 
such seemingly wilful and concerted ig
noring of the most beautiful and startling 
analogies in Nature, and the utter silence 
of physicists in regard to their numerous 
parallel phenomena, and that is this: that 
any reference to the substantial corpuscles 
of odor and the action of the nasal mem
brane or of the olfactory tiente in receiving 
and transmitting to the brain the sensation 
of smell as analogous to that of sound and 
the action of the car, would instantly over
throw the wave-theory! Who could be
lieve in sound as wave-motion after the 
admission of any such analogy? But since 
the comparatively recent origin of the un- 
dulatorv theory of light,based on the wave- 
theory of sound, thus making ether the 
analogue of air and the retina the con
gener of the tympanic membranCy it becomes 
perfectly safe and scientifically legitimate, 
in the estimation of these careful and 
candid investigators, to constantly remind
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their readers of the remarkable analogy 
between the eye, and the ear, and the nu
merous points of resemblance between the 
action of light and that of sound!
' Judging from all my reading on the sub
ject, and I have read very carefully on this 
question, it is safe to infer that if light were 
now universally accepted as the emanation 
of substantial corpuscles, as it was before 
the time of Sir Isaac Newton, Professors 
Tyndall and Helmholtz, in advocatingithe 
popular atmospheric wave-theory, would 
be as careful to avoid any reference to#the 
beautiful analogies existing between light 
and sound as they now are to give a wide 
berth to those existing between sound and 
edor!

It is anything but agreeable to be com
pelled to believe such a state of facts, and 
even more unpleasant to be forced to thus 
charge home upon the greatest modem 
investigators of science any such super
ficial onesidedness; but this monograph 
would be inexcusably imperfect, and the 
writer justly chargeable with direliction of 
duty to the young scientific students of 
our colleges and other institutions of learn
ing, if this narrow-minded, not to say dis
ingenuous, tendency of our greatest so- 
called impartial scientific investigators 
were not laid open to the world as it de- • 
serves, and as a warning to future scien
tists.

There is no question but that an analogy 
exists between the modes of operation of 
all the senses, from the lowest or most 
limited (that of touch or palpation) up to 
the highest or most unlimited (that of 
sight); yet not much as between the lowest 
and the highest, taken at a single step, 
though the gradation upward is beautiful, 
and the transition as each step is taken 
front sense to seftse is perfect. In the 
sense of taction the sensation depends 
npon the actual contact of the body felt,

and not of its radiated or diffused cor* 
pustles, and therefore the distance is 
nothing.

Taste is greatly similar, yet it borders 
slightly*on smell, since a pungent flavor 
touching the palate or any portion of the 
gustatory membrane, instantly diffuses it
self throughout the entire mouth, from the 
lips to the laryngeal region.

.SW//,next in the upward order, is higher 
than taste and approaches hearing, receiv
ing the atoms of perfume at a distance 
from their source, as they radiate from the 
odorous body thrdhgh the air, and with 
considerable velocity, though mudi less, 
and of vastly less range than that of sonor
ous pulses.

Though hearing can reach to a still 
greater distance than smell\ yet the differ
ence is almost as nothing contrasted with 
the immeasurable difference between the 
range of sound and that of light.

Although the range of vision and the 
inconceivable velocity of light almost in
finitely surpass those of hearing and of 
sound respectively, yet there are many 
beautiful analogies between them, espe
cially those of reflection and convergence? 
while there are many marked dissimilar
ities, such as the absence of shadow in 
sound, and its power of penetration, and 
conduction through all substances, while 
light can pass through no opaque body 
whatever!

There is also a great difference in the 
analytical capacity of the two senses. The 
eye can not analyze a single ray of light* 
and resolve it into its primary colors of 
the spectrum till it has been separated by 
the prism; yet the ear is capable of grasp
ing and disentangling the separate notes 
of a complex chord, as just illustrated in 
the case of Blind Tom, while the nose in a 
similar manner vastly surpasses the eye and 
almost equals the ear, as just showtybv its



226 The Problem o f  Human U fe.

capacity for separating and recognizing the 
individual constituents of a conglomerate 
«ixture of different odorous substances.

So natural and unstrained is this mani
fold analogy existing between sound and 
odor, and between hearing and smell, that 
among the uneducated masses almost uni-: 
versally a strong effluvium of any kind is 
referred to as a “loud” smell! To speak 
of an intense light as being “loud” would 
be so evidently strained and far-fetched 
that the intuitive employment of slang 
among the vulgar has never yet led to its 
use, though a flash dress of very brilliant 
colors has sometimes been spoken of as 
“loud” Yet physicists, noted for almost 
judicial candor and fairness in their inves
tigations of science, as just seen, delib
erately ignore these marked analogies 
between the two senses, which do not re
enforce wave-motion, for no visible reason 
except that they would prove utterly ruin
ous to a pre-adopted theory. To deny 
this manifest analogy between sound and 
odor and between the auditory and olfac
tory nerves is impossible. To attempt to 
give any other explanation of the universal 
silence of physicists on the subject, when 
writing on sound, is equally out of the 
question.

The sense of taste also possesses an im
mense register, as well as remarkable an
alytical powers like those of smell and 
hearing,— in this respect also surpassing 
the eye, as it can detect and recognize 
different degrees of gustatory sensation 
equivalent in extent to many octaves of 
sound. In fact, the register of distinct 
and sensible degrees of saporosity which a 
palate is capable of analyzing and distin
guishing, from the lowest notes of bitter 
to the highest tones of sweet, not only sur
passes that of the eye, even after the ray 
;j separated, but equals that of the nose 
and very nearly that of the ear.

It is simply surprising whfen 'we come 
to reflect upon the scores of different sen- 

; sible gradations of the 4o\v pungent,bitter, 
j and acrid flavors, alone, which the palate 

can separately recognize, and then the 
equal number of degrees of acidity; and, 
finally, the almost endless varieties em
braced in the sweets and fruits of Nature, 
including the viands, condiments, desserts, 
and relishes developed by the culinary art.

These analytical powers of the sense of 
taste are so perfect (hat a number of differ
ent \in d s  of spice— such as clove, cinna
mon, nutmeg, &c.t or other highly flavored 
substances.—may be thoroughlypulverized 
and mixed, and a pinch of the compound 
be placed upon the tongue, yet the com
posite mass can be at once analyzed by 
the palate, and each individual ingredient 
definitely determined by a proper effort 
of attention, the same as the nose can un- | 
tangle a combination of different odorous 
substances, or the auditory nerve analyze 
and separately recognize a composite 
sound, designating the constituent ele
ments of the chord. Yet who supposes 
that the gustatory membrane and nerve 
receive their impressions of taste by the 
vibratory motion o f the palate rather than 
by means of the actual contact of the cor
puscles of flavor?

It is also a noticeable fact that flavor 
can produce a persistent or a kind of reso
nant effect upon the gustatory membrane, 
which will continue to ring even for some 
minutes after its substantial corpuscles 
have entirely left the mouth. It is on ac- J 
count of this persistent impression that 
the intensity of sweet, for example, may 
be augmented through contrast by pre
viously tasting some sharp acid, such as 
lime-juice, and ince versa;—just as the 
action of a high or shrill^tone on the tym
panic membrane causes a low note imme- 

I diately following to appear lower than it
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really is, and vice versa. Professor Tyndall 
would, of course, undertake to account for 
such tympanic effect by insisting that the 
drum-skin of the ear "can not come in
stantaneously to rest" after being “once 
shaken,” or thrown into vibratory motion, 
though he would hardly venture to claim 
that the palate continues on oscillating 
after receiving a sour impetus from the gas- 
tronomical undulations of tartaric acid!

I might easily extend this analogy to 
combinational or over-tastes, as the expe
rience of any one with a little attention 
wilt confirm. Under civilized improve
ments in the culinary art we can scarcely 
taste an article of food which does not 
contain the upper partial flavors of spices, 
condiments, seasonings,or relishes of some 
kind, in addition to the normal flavor of 
the viand proper, which an effort of atten
tion can easily recognize as the saporific 
harmonics in the scale of gastronomy,— 
while,without any additions by the cuisine, 
we all know that the delicate flesh of the 
snipe or woodcock,if left an hour too long 
in the sun before being prepared for the 
table, will so far “exceed the limits of su
perposition,” acting under the law of some 
sort of gustatory “ parallelogram of forces” 
as to “give birth to secondary waves” of 
flavor, the “ algebraical sum” of which will 
appeal to the palate of the epicure as a 
resultant taste, producing anything but gas
tronomic harmony!

It matters very little to me, therefore, if 
physicists, in their confused and onesided 
attempts to harmonize the inconsistencies 
of the wave-theory while treating on sound 
and the mechanism of the ear, dare only 
call attention to the analogies of light and 
the structure of the eye, in order to re
enforce that hypothesis. The advocate of 
the evolution of sound, from its low and 
superficial base of wave-motion to the 
higher and sublimer level of corpuscular

emanations, is not forced into any such 
asymmetric science by blotting out a part 
of Nature’s analogical chart. He has no 
need for keeping back a part of the price, 
or for suppressing a single page of thdh 
record of Nature, since he ha$ no such 
circumscribed and limping hypothesis to 
maintain. He is not tied to the super
ficialities of incidental air-waves which 
sometimes result from sound-generation, 
but which have no more causal relation 
to the propagation of tone than the inci
dental lengthening of the shadow of a tree 
has to the setting of the sun, or to the rev
olution of the earth! He sees in this shal
low attempt at the solution of«sonorous 
phenomena the same puerility which the 
far-reaching and evolutionary grasp of 
Copernicus discovered in the superficial 
and weak conceptions of philosophers of 
his time, who persisted in maintaining 
the Ptolemaic view of the solar system, 
based on the mere surface appearances of 
solar and stellar movements. He recog
nizes, in carefully investigating the phe
nomena of sound, an intimate and con
nected correlation linking all the senses 
into one beautiful and homologous con
catenation, from the lowest to the highest, 
and rationally concludes that if the first 
three—touch, taste, and smell,—depend for 
their sensations, as the whole world ad
mits, upon the absolute contact of sub
stantial corpuscles, that it is unwarranted 
and illogical in the highest degree, unless 
from overwhelming facts to the contrary, 
to assume that the remairiihg two senses 
— hearing and sight—should constitute a 
departure from this inauguration of Na
ture’s plan, and thus abruptly sever its 
analogical chain

Is it not every, way in harmony with 
correct ideas of order and coftgruity of 
purpose in the working of Nature’s pro
cesses, that corpuscular contact, which ad
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mittedly prevails in the operations of the 
first three senses, should continue unbroken 
through the other two, with the corpuscles 
of sound and light, inconceivably more 
tenuous, and radiated under the control 
of subtler and more refined laws, rather 
than to assume a change in this consistent 
and beautiful programme by postulating 
another and unnecessary arrangement ut
terly unlike that governing the first three, 
and without the least regard to unity of 
design or continuity of operation?

In thus assuming to discard the surface 
ideas of wave-motion and to explain the 
problem of over-tones,resultant tones,&c., 
by the hypothesis of secondary radiations 
of substantial pulses, we are taught to re
ject mere appearances as generally super
ficial and false; and this is re-enforced by 
the fact everywhere observed in Nature, 
that what appears as a single substance 
becomes, when analyzed, a duality, and 
oftentimes' a multiplicity of distinct sub
stances, so interblended as to utterly defy 
the powers of human observation till they 
are separated.

That primary sonorous corpuscles should 
contain within their substance the entita- 
tive elements and forces which constitute 
and radiate these faint and almost inau
dible over-tones, is no more of a mystery 
than that a single drop of apparently ho
mogeneous blood should not only be con
stituted of a multiplicity of separate glob
ules, but that each globule should be a 
composite and heterogeneous mass, con
fining not only its primary elements of 
albumen and fibrine, but also its fainter 
ingredients of iron, salt, lime, sulphur, 
sugar, phosphorus, magnesia, and even 
water, whose separate corpuscles are also 
composite and constituted of independent 
&toms of oxygen and hydrogen! No more 
marvelous than that the golden nuggets 
cast forth from the secret laboratory of

Nature should contain, besides the prime 
metal, the “harmonic over-tones" of silver 
and copper; or even the faint “partial 
notes'* of nickel, bismuth, or other metal
liferous substances. No more wonderful, 
carrying the mystery from the physiologic, 
metallurgic, and acoustical world, into the 
realms of psychology, than that the funda
mental passion of love should contain within 
its elemental nature the substantial “over
tones" of jealousy, hope, and fear, blended 
many times with the apparently antag
onistic but deeply rumbling “ resultant"or 
“differential" notes of anger, hate, and 
revenge/

In this analogous manner, as just seen, 
a single sensation of taste may recognize 
the presence of half a dozen distinct fla
vors,— a single sniff of odor may convey 
to the analytical department of the brain 
adapted to this sensation a number of sep
arately recognizable grades of perfume,— 
while a single fundamental sound can be 
analyzed by the auditory apparatus ex
actly in the same way, and may thus be 
found to contain several distinct over-tones | 
of different degrees of pitch and intensity.

Thus each of the senses, including the 
substantial corpuscles actuating it, has its 
range as well as its register,—while every 
sensation is equally the result of absolute 
corpuscular contact with the appropriate 
sense-membrane. Without this there is 
no consistency nor analogical harmony in 
the plan of Nature. For example, as the 
auditory nerve recognizes the octaves of 
sound by their pitch, from the slowly pul
sating bass to the rapidly throbbing so
prano, so the optic nerve recognizes its 
single octave of light in its variety of color, , 
from the deep notes of vermillion and 
crimson, through the middle register of 
green and yellow, up to the highest tints 
of blue and violet: and as the gustatory 
nerve recognizes its octaves of taste by
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variety of flavor, from the low and shud
dering notes of aloes and wormwood, 
through the mean register of acids, up to 
the purest and highest tones of nectarous 
%weets,—so the olfactory nerve recognizes 
'and analyzes its numerous octaves of odor 
by their variety of scent, from the low ex
halations of putrid substances and the re
pugnant effluvium of the sty, up through 
the numberless gradations of agreeable 
perfumes, finally culminating in its highest 
octave, containing the exquisite fragrance 
of the rose and the pink, the ineffable and 
delicate sweetness of the hyacinth and 
honeysuckle, and the matchless richness 
of the heliotrope and lily of the valley, 
which may be accented as among the 
purest harmonics of this wonderful odorif
erous scale!

Analogies like these existing between 
the different senses, particularly between 
those of taste, smell, and hearing, and con
sequently between flavor, odor, and sound, 
with two of them the acknowledged results 
of corpuscular contact, could hardly be 
supposed to exist unless the other was 
equally the result of analogous substantial 
pulses! While physicists would never 
think of calling to their aid any kind of 
wave-motion, either of the air or ether, in 
accounting for the sensation of taste or 
smell, and would resort to no oscillatory 
movement whatever, either of the palate 
or of the nasal membrane, in order to ex
plain the wonderful analytical powers of 
these organs in disentangling the most 
complicated mixtures of flavors and odors, 
is it reasonable, I again ask, that they 
should upset this consistent programme 
as soon as they come to sound, and thus 
violate the unity and continuity of Nature's 
plan by making the sensations of tone de
pend upon the manifestly impracticable 
wave-motion of the air, the impossible os
cillation of +he tympanic membrane, or

the ridiculous “un»sonant vibration*' of 
Corti's microscopical rods?

And lastly, we have in perfume the start
ling analogue of differential or resultant 
tones by the mingling of a chord of two 
distinct odors, and thus generating a third 
effluvium essentially different from either.

It is well known to chemists that if a 
solution of ammonia is saturated with sul- 
phureted hydrogen gas, each possessing 
its own peculiar and characteristic odor, 
a compound is obtained called sulphide 
of ammonium. In this compound an ex
perienced observer can easily detect three 
distinct smells, namely, that of ammonia 
proper, that of sulphureted hydrogen 
proper, and besides these a resultant or 
“differential" smell entirely distinct from 
either,which clearly results from the com
bination. There is no “vibrational form " 
about this resultant smell which produces 
the peculiar “quality" of the odor, while 
physicists will hardly undertake its solu
tion by the “superposition" of a number 
of systems of odoriferous undulations, 
aided by the “parallelogram of forces," 
thus making up the “algebraical sum" of 
all the different systems of smell consid
ered individually,as does Professor Helm
holtz in accounting for combinational 
tones!

In conclusion, I will only repeat in sub
stance what I have before intimated, and 
now wish to impress upon the mind of the 
reader, that if the sensitive membrane of 
the nose is capable of receiving and trans
ferring to the olfactory nerve the number
less varieties and shades of perfume of 
which Nature is so prolific, each one of 
which is sejferately conveyed to the brain 
and there translated into its proper indi
vidual sensation, without the aid of any 
vibratory motion whatever of this mem
brane, and without the dashing of super
imposed waves of air, ether, or any other
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kind of substance save that of the granules 
of odor itself, and with the whole scientific 
world admitting perfume to be a substan
tial emanation of corpuscles, though un
recognizable by any other of the senses,— 
is it not reasonable and every way consist
ent to assume, as I have done, that sound 
likewise is an emanation of substantial 
corpuscles, also unrecognizable save by a 
single sense; and is it not rationally prob
able that such sonorous particles act on 
the sensitive membrane of the ear, and 
through it on the auditory nerve, and 
finally on the brain, in substantially the 
same manner as do the corpuscles of odor,

without the intervention of air-waves or 
any vibratory motion of the ear or its in
dividual parts, especially in view of the 
various classes of facts and arguments 
brought to bear in this chapter against 
the current theory of sound?

I therefore, with the utmost confidence 
in its truth, submit the new .hypothesis 
(with my reasons in part for rejecting the 
old one) to the unbiassed judgment of 
physicists, especially such as are not di
rectly and personally committed to the 
wave-theory of sound, confidently expect
ing that a verdict will be rendered alone 
in the interests of science.
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Chapter VI.
E V O L U T IO N  OF SOUND.—Review, &c„ Continued.

A N ew  Class of Arguments Introduced.— The Impossibility of Wave-Motion in Solids, such as 
Rock, Iron, &c., demonstrated.— “ Condensations and Rarefactions," the only Sound-Waves claimed 
by Physicists, an Absurdity when applied to Rock or Iron.—The Similarity of Water-Waves and Sound- 
Waves admitted by Physicists.—This Fact alone Fatal to the Wave-Theory.— Many Reasons given 
for it.— The Uniform Ratio of Amplitude to Wave-Length about 1 to 10 in all True Waves.— Absence 
of Amplitude in Iron Sound-Waves demonstrated, while Certain Waves are Proved to be 476 feet long. 
— Infinite Difficulties in the Way of th^ Theory.—The Absence of Amplitude confirms the Corpuscular 
View that Sound passes in Straight Lines.—Fatal Admissions by Professors Tyndall and Helmholtz.— 
A Condensed Account of an Interesting Investigation of the Wave-Theory with a Scientific Friend.— 
Numerous Objections Raised and Answered.—The Wind Proved to have no Effect on Sound.—The 
Evidence of the Signal-Service.—A Strong Argument against the Wave-Theory, and in Favor of Cor
puscular Emanations.— Professor Tyndall's Illustrations of a Row of Boys and a Row of Glass Balls 
Exploded.— Physicists shown to be Dishonest without intending it.— Professor Tyndall's Illustration 
of the Tin Tube and the Lighted Candle Annihilated.— His Illustration of the Resonant Glass Jar and 
the Quarter Wave-Length Hypothesis Scathingly Reviewed.— Another Illustration, showing that 
mounding two Forks half a Wave-Length apart will produce Interference, Reviewed and Exposed.—No 
Foundation in Truth for the Assumption.—The Explanation of the Interference of the Double Siren, 
as given by Physicists, Explained Away.— No Interference about it.— A Serious and Fatal Misappre
hension.— An Unmistakable Test Proposed to Professor Helmholtz by which to Determine the Whole 
Question.— The Wave-Theory Self-Contradictory and Self-Neutralizing.— Musical Beats Explained 
Scientifically.—Their Production by Interfering Air-Waves Shown to be Impossible.—The Konig In
strument for Dividing a Stream of Sound into Two Branches Explained.-—Professor Tyndall’s State
ments Positively Denied.— His Contradictions, Inconsistencies,and Numerous Scientific Errors Pointed 
Out.—A Final Overwhelming Argument based on the Nature of Wave-Motion which Alone Breaks 
Down the Current Theory.— Note on the Supposed Sympathetic Vibration of the Antennae of the 
Mosquito.— An Amusing Exposition of Professor Mayer’s  Hypothesis.— Addenda to Chapter VI.

In concluding this examination of the 
Undulatory Theory of Sound, it is my 
purpose to devote the present chapter to* 
an entirely new class of arguments bearing 
directly against the hypothesis. Although 
it might be considered almost a work of 
supererogation to the reader who has at
tentively followed the argument' through 
the preceding chapter, yet the overthrow 
of the theory, may not be considered com
plete so long as physicists can point to a 
single consideration appearing to support 
the hypothesis which has not passed under 
review. I shall, therefore, not only under
take to introduce a number of new and

overwhelming arguments against the cur
rent theory, but shall cal) the reader's at
tention especially to the enormous and 
glaring impossibilities to which physicists 
are compelled to resort in order to sustain 
the idea of wave-motion and make it ap
pear feasible. If, therefore, in these any 
madversions, it shall become necessary to 
expose to an unenviable view the hollow 

. scientific pretensions of some of our great-*, 
est authorities on sound, no personal Con
struction must be placed upon language 
which is only intended to apply to the 
theory itself and to the arguments1 em
ployed to sustain i t
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With these preliminary remarks I come 
directly to the question in hand, and will 
in the first place look at what I conceive 
to be one of the most manifest and self- 
evident impracticabilities of the wave- 
hypothesis viewed from a common stand
point, and based upon the universally ad
mitted facts and figures of the theory, 
about which there can be no dispute 
among writers on acoustical phenomena.

That sound passes through wood, water, 
rock, iron, and other solid and fluid sub
stances, no one questions; and that it 
pisses through these substances on the 
same principle and according to the same 
uniform laws of propagation as through 
air I shall assume as granted, or at least 
incontrovertible, from the very necessities 
of the case, since such a thing as two 
modes of sonorous propagation was never 
intimated by any writer on the subject, 
ancient or modern. To assume two modes 
of conduction through any two substances 
—one wave-motion and the other some
thing else—would be to at once open the 
floodgates of logic, and make a separate 
and dissimilar mode of propagation pos
sible or even necessary through every 
known substance, from hydrogen gas to 
platinum. There is therefore no view 
admissible or supposable except the one 
here assumed, namely, that sound travels 
through all bodies, of whatever density or 
rarity) gravity or levity, on the same uni
form principle and by the same established 
law of conduction and radiation as it passes 
through air.

Should it, therefore, now be demon
strated that sound does not and can not 
travel through rock, iron, water, or other 
solid and liquid substances, by the wave- 
motion of such conducting mediums, or 
the oscillation “to and fro" of their par
ticles, a child must see that it can not' 
travel by wave-motion through air, and

hence that the whole undulatory theory 
falls to the ground. The sequential cor
rectness and necessity of this conclusion 
are unquestionable.

Let us approach this impracticable fea
ture of the theory gradually and with care
ful deliberateness. First, I would seriously 
ask the reader if he believes it possible 
that the scratch of a grasshopper’s feet or 
the chirruping of a cricket upon one end 
of a long pine tree is capable of throwing 
the entire mass of wood into undulations? 
He ipu$t believe it if he is ready to sub
scribe to the wave-theory, since such a 
sound can be distinctly heard at the other 
end of the trunk, three hundred feet dis
tant,if the ear is placed properly against it!

Would not the common sense of any 
unbiassed thinker revolt at the supposition 
that all the molecules constituting that 
mass of wood were actually caused to 
oscillate “to and fro  with the motions of 
pendulums,’’which are the words employed 
by Professor Mayer,as well as by Professor 
Tyndall, in reference to the action of 
sound-waves in air? I use the phrase 
“common sense,” for the reason that every 
one possesses more or less of that com
modity who pretends to think at all. It 
does not require extensive scientific cul
ture to grapple with this question. It is 
one of the simplest problems in the whole 
range of mechanics. No physical effect 
can be produced without an adequate cor
poreal cause; and in mechanics the com
mon sense of a child assures him that an 
insect with scarcely appreciable physical * 
strength could not stir such a mass of pon
derable wood at all, or the hundred thou
sandth part of it, let alone throwing its 
entire substance into undulations by which 
each atom must make a separate “small 
excursion to and fro,” and keep up these 
excursions at the rate of several hundreds 
a second!
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Hence, this single fact that a sound pro
duced by such a trifling mechanical force 
as the movement of an insect’s feet, will 
permeate and pass through the entire sub
stance of such a mass of wood, weighing 
several tons, is demonstrative proof, as 
strong as proof can be, that it is not done 
and can not be effected by the wave- 
motion of the tree, either internally or ex
ternally, or the displacement of its mate
rial particles, causing them to oscillate ‘‘to 
and fro with the motions of pendulums” 
several hundred times a second, which 
must obviously be the case if there is any 
truth in the wave-theory.

These remarks also apply equally and 
with even greater effect to the passage of 
sound through rock and iron, since they 
are denser, and must necessarily require 
greater mechanical power to throw their 
molecules into oscillatory motion; yet the 
scratch of a pin on one side of the Rock 
of Gibraltar could be heard through it by 
placing the ear against the opposite side, 
tided by a stethoscope. I aver that no 
well-balanced mind can believe, when it 
comes seriously to reflect, that a large 
mass of rock or iron through which such 
a sound passes is actually thrown into vi
bratory motion, and its separate particles 
made to oscillate “ to and fro,” as air- 
particles are supposed to oscillate by means 
of sound-waves. If not, then the particles 
of air do not so oscillate, or assume the 
character of waves, as the cause of sound, 
and hence the wave-theory breaks down.

Physicists have noticed the fact, when 
sound passes through a solid body, such as 
a mass of wood, from a vibrating instru
ment held against it, that such conducting 
body experiences a tremor corresponding 
to the vibrational rate of the sounding in
strument, and this circumstance has led 
them superficially to infer that the tremor 
of the wood thus produced is the real cause

of the sound. I have pointed out the su
perficiality of these childish observations 
in numerous places in the preceding chap-’ 
ter. If the vibrating instrument has suffi
cient vis viva while producing the tone to 
shake the conducting medium with which 
it is in contact, only for a limited distance 
around, such effects of course occur inci
dentally, and are, as already shown, no part 
of the sound produced, neither of its cause, 
anymore than the incidental tremor of the 
air or recoil of the cannon when discharged 
is an essential part of the process which 
hurls the projectile.

These surface observations of sound in
vestigators are unfortunately the very foun
dation on which the entire wave-theory of 
sound rests. Thefe is not a physicist who 
notices the jarring of a membrane at a dis
tance from a sounding body but will in
stantly jump at the conclusion that the 
entire body of air between the membrane 
and the source of the sound must neces
sarily take on the same vibratory motion! 
It seems impossible for them to grasp the 
simple thought that the substantial uniso
nant sound-pulse itself possesses an actual 
sympathy for the membrane tensioned to 
the same vibrational number of the sono* 
rifle instrument. They can not see how 
it is possible for such substantial sonorotm 
corpuscles to dart off from the sounding 
body to the membrane with such perio
dicity as to act sympathetically on its unis
onant quality and set it to oscillating, 
unless the entire mass of intervening air 
takes on a similar oscillatory motion.

It is this very superficial error, so thor
oughly ventilated in the preceding chapter, 
on which the whole wave-theory rests. Yet 
these very physicists can look on a magnet 
and see it moving a magnetic needle at a 
distance and causing it to oscillate and 
quiver through plates of solid glass, with
out the remotest idea that such effect is
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produced by any disturbance communi
cated to the intervening air! They even 
do not hesitate to concede that substantial 
but intangible corpuscles of some kind 
may radiate from the magnet to the needle, 
passing unimpeded through the glass, and 
thus mechanically move the needle. Yet 
they can not conceive of sonorous corpus
cles radiating in synchronous pulses and 
in a somewhat analogous manner, acting 
in periodicity to a unison membrane, thus 
causing it to vibrate,without a correspond
ing motion of the intervening air.

One would really think that a physicist 
who had ever seen a steel magnet, and 
noted its action on a compass-needle 
through plates of impervious glass, would 
have found sufficient cause for at least 
suspecting the wave-theory of sound, if not 
for repudiating utterly the unspeakable 
impossibility of an insect shaking four 
square miles of atmosphere, and of exert
ing, by the simple movement of its feet, 
millions o f tons o f mechanical force, as de
monstrably shown in the preceding chap- 
ler. (See pp. 133, 134, &c.)

We shall try to show the reader in this 
chapter, if it has not already been suffi
ciently done, the scientific distinction 
which must be borne in mind between 
sound as the primary result of instrumental 
vibration and those incidental effects of 
tremor produced upon the conducting 
medium near the instrument by the same 
motion which generates the tone.

Another preliminary proof that sound 
can not and does not pass through a mass 
of solid rock or iron by means of wave- 
motion is deduced from the essential defi
nition of a sound-wave as given by physi
cists. Water-waves, which are referred to 
by all writers on sound as illustrative of 
air-waves, have room to rise and project 
the water above its surface-level in the 

-i of ridges which necessarily leave

corresponding depressions in its surface 
in the form of sinuses or troughs. But in 
the midst of the aerial ocean there is no 
atmospheric surface above which an air
wave can project itself in the form of a 
crest; hence the wave-theory teaches, as 
the only alternative, that the air must be 
condensed or packed into more closely com
pressed ridges to represent the crests of a 
system of water-waves, and be rarefied or 
expanded to represent the furrows, thu6 
amounting to exactly the same thing. 
Professors Tyndall, Mayer, and Helmholtz, 
as fully quoted in the preceding chapter, 
have repeatedly told us that the only kind 
of a wave which sound can produce in the 
air is “a condensation and its associated 
rarefaction” representing the crest and 
furrow of a water-wave. 44 A condensation' 
and a rarefaction, then,” says Professor,' 
Tyndall, “are the two constituents o f a wave 
o f sound” (See pages 125, 126.)

Now, as “ a sonorous wave" in a mass 
of air, as Professor Mayer expresses it, 
“ is always formed of two parts, one half of 
air in a state o f condensation, the other half 
o f rarefied a ir ” then it follows, and Pro
fessor Mayer can not and will not deny it, 
that a sound-wave passing through a mass 
of iron must also be formed o f44 two parts, 
one half o f iron in 'a state o f condensation, 
and the other half o f rarefied iron”; that 
is, according to this highly “scientific" 
theory, the molecules of iron or rock 
throughout the entire mass permeated by 
the sound must be alternately compressed 
or squeezed more closely together, and then 
expanded more widely apart several hun
dred or perhaps several thousand times ~ 
a second, according to the pitch of the 
tone.

Is the reader prepared to accept this 
essential and indisputable feature of the 
wave-theory of sound, namely, that the 
stridulation of a locust, for example, sitting
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on a rock, actually throws the molecul.es 
of the entire mass of granite first into eon* 
densations and then into rarefactions,—first 
squeezes the particles of stone more closely 
•together, and then rarefies or expands 
them more widely apart? If he does not 
aad can not believe this, then he does not 
and can not believe that sound passes 
through rock or iron by wave-motion at 
all, and hence that wave-motion is also 
out of the question in air, as this is the 
only possible form of a wave which can 
occur in the interior of a mass of any kind 
of substanbe such as air, water, wood, or 
iron, as distinctly taught by Professor 
Helmholtz and all writers on sound.

As such a preposterous result as the 
compression of the particles of a granite 
rock by the physical strength of an insect 
is revolting to every idea of mechanics, 
and overthrows all known relations exist
ing between cause and effect, it follows 
that the idea of sound traveling through 
rock or iron by wave-motion must be a 
manifest scientific fallacy, and hence that 
wave-motion in air equally falls to the 
ground, since in the very nature of things, 
as before shown, there can be no two 
modes of sound-propagation through dif
ferent substances.

It need not be said here that the sound 
of an insect would not permeate a rock. 
Why, the pulverizing of a granite rock a 
hundred feet square to powder would be 
almost as nothing to the task absolutely 
performed by a locust, according to the 
wave-theory, in converting four cubic miles 
of atmosphere into “condensations and 
rarefactions,” exerting sufficient pressure 
and thus generating sufficient heat to add 
one sixth to the velocity of sound through
out this entire mass of air! (See pp. 145, 
146.) The most trifling sound produced 
against a mass of rock ten feet thick, even 
the movement of an insect's feet, can be

heard through it, as just remarked, by the 
aid of a stethoscope. According to the 
wave-theory this is only effected by the 
particles of stone being thrown into undu
lations, consisting of absolute “condensa
tions and rarefactions.”

But further, in the preparatory discus
sion of this argument, we are taught by 
Professor Tyndall and Laplace, as just 
intimated, that the squeezing of the air- 
particles together generates heat (as it 
necessarily must do), which adds one sixth 
to the velocity of sound in air; and hence 
it follows, as the same “condensations and 
rarefactions” must take place in a mass of 
iron, since there must be the same wave- 
motion and almost infinitely greater com
pression exerted, that they also must gen
erate heat at each compression or con
densation of the iron-particles, which 
should also augment the velocity of sound 
through all such solid substances in like 
proportion. But as iron once heated to 
any degree whatever can not instantly be* 
come cool, even if dipped into cold water, 
it would therefore be impossible for any 
one of the 440 condensations a second, 
produced by the stridulation of the locust, 
to cool off by its associated rarefaction 
before another condensation with the same 
heat would re-enforce it. Thus, the heat 
generated by one condensation of the iron 
could not have time to subside in any cal
culable degree before its re-enforcement 
by another, that by another, and so on, at 
the rate of 440 a second, if the pitch of 
the stridulation should be that of A, or 
the same as that of the second string of 
the violin. It is thus perfectly manifest, 
according to the wave-theory, that a locust 
by singing for one minute, sitting on a  mass 
of iron, ought to raise its temperature to 
incandescence; for however little heat a 
single “condensation” would produce, this 
rapid accumulation, without time for sub*
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sidence, would necessarily accomplish this 
miraculous result. But as not the slightest 
heat is generated by the passage of sound 
through iron or any other solid body, I care 
not how intense or how long continued 
such sound may be, it follows that no “con
densation** and hence no wave-motion can 
take place in the passage of sound through 
any substance whatever!

All writers on sound tell us that the 
material particles of any body constituting 
the sonorous wave, though they do not 
travel forward with the undulation or 
swell, yet have a “ to and fro** movement, 
once up and once down as each wave 
passes, as observed in the up and down 
movement of a chip floating on the surface 
of water disturbed by waves. Any one 
knows that without this there can be no 
such thing as wave-motion. This same 
“ to and fro’*movement of the air-particles 
is claimed to take place in the passage of 
a sound-wave by both Professors Helm
holtz and Tyndall, and in fact by every 
authority on sound.- I will quote a few 
sentences from these writers to make clear 
this principle, so the reader will not have 
to take my bare word for anything. Pro
fessor Helmholtz/ in speaking of waves 
caused by throwing a stone into water, 
remarks:—

“ The waves of water, therefore, continually ad
vance without returning. But we must not suppose 
that the particles of water of which the waves are 
composed advance in a similar manner to the waves 
themselves. The motion of the particles of water 
on the surface can easily be rendered visible by 
floating a chip of wood upon it. This will perfectly 
share the motion of the adjacent particles. . . .  By 
these examples the reader will be able to form a 
mental image of the kind o f motion to which sound 
belongs, where the material particles o f the body 
merely make periodical oscillations, while the tremor 
itself is constantly propagated forwards. . . . The 
process which goes on in the atmospheric ocean 
about ns, is of a precisely similar nature. For the 
stone substitute a sounding body which shakes the 
miry for the chip of wood substitute the human ear,

on which impinge the waves o f  a ir  excited by tin 
shock, setting its movable parts into vibration. The 
waves o f a ir proceeding from a sounding body trass* 
port the tremor to the human ear exactly in the 
same way as the water transports the tremor pro- 
duced by the stone to the floating chip.’*—Sensa
tions o f Tone% pp. 14, 15.

Professor Tyndall says:—
“ The motion of the sonorous wave must not be 

confounded with the motion o f the particles which 
at any moment form the wave. During the passage 
of the wave every particle concerned in its transmit* 
Hon makes only a small excursion to and fro. The 
length of this excursion is called the amplitude of 
4he vibration. ”—Lectures on Sounds p. 44.

This is the universal teaching of the 
wave-theory of sound, namely, that the 
particles of the medium which conducts 
the sound make an “excursion to and fro** 
every time a sonorous wave passes, and 
that the length of the “excursion**of these 
physical particles constitutes the “ampli
tude of the vibration,** which is the same 
as the distance in a water-wave from the 
top of the crest to the bottom of the sinus 
or trough.

Thus the materials accumulate in our 
hands by which to annihilate the wave- 
theory, if we only apply them properly to 
the question under discussion. Here we 
have it, in plain words, that a sound pass
ing through iron or any other substance 
whatever, or, to use the exact words, 
“during the passage of a wave every 
particle concerned in its transmission makes 
only a small excursion to and fr o "  and that 
“ the length o f this excursion is called the 
amplitude o f the v ib r a t io n This eminent 
writer will not pretend to say that this 
does not apply to iron as well as to air. 
He would not so stultify logic or insult 
reason. To attempt such a specious and 
wretched quibble to escape the conse
quences of wave-motion would be to make 
the advocate as ridiculous as the theory 
will soon be shown to be.

Now, are we able to arrive at a correct
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and scientific idea as to this question of 
“am plitude,” or to determine definitely 
the 44length o f this excursion" which the 
separate 44particles” of iron must make 
“to and fro ” in order to constitute a wave 
proper while a sound is passing through 
its mass? I assert that we have a definite 
and positive law,laid down by these writers 
themselves, which is as simple and as im
possible to  be misunderstood as any ques
tion in common arithmetic, telling us just 
how far these particles of iron or air must 
oscillate 44to and fro” to constitute this 
“ amplitude,” which the reader can not 
fail to see and also to be astonished at in 
a moment.

We now come directly to a class of facts 
which no physicist will pretend to dispute. 
The only visible wave-motion of which we 
have any definite knowledge is that which 
Ukes place upon the surface of water or 
other liquid. Air-waves are invisible; and 
therefore, if they occur at all, as assumed 
by the wave-theory of sound, we can only 
understand their form, motion, velocity, 
&c., and their relation of amplitude to 
wave-length by reference to the form and 
motion of water-waves. Hence it is that 
physicists (without realizing the ruinous 
result to their theory) constantly refer us 
to the undulations produced on the surface 
of water as exactly similar to sound-waves 
produced in the air, and hence also in any 
other substance.

I do not exaggerate by saying exactly 
similar, but mean what the words literally 
imply. As this is essential to my argu
ment, which I mean shall be so fortified 
at this particular point as to admit of no 
answer, I will now prove by Professor 
Hdlmholtz—the highest living authority 
on physical science—that sound-waves in 
air and water-waves are “essentially iden
tical" of a “precisely similar nature,” and 
travel “exactly in the same way"! Here is

the evidence, a part of which has just 
been quoted:—

“ Suppose a stone to be thrown into a piece of 
calm water. Round the spot struck there forms a 
little ring of wave, which, advancing equally in all 
directions, expands to a constantly increasing circle. 
Corresponding to this ring of wave sound also pro
ceeds in  the a ir from  the excited point, and advances 
in all directions as far as the limits of the mass of 
air extend. The process in  the a ir is essentially 
identical with that on the surface o f w ater,, . .  The 
process which goes on in the atmospheric ocean 
about us is of a precisely sim ilar nature, . . . The 
waves o f a ir . . .  transport the tremor to the human 
ear exactly in  the same way,"— Sensations o f Tone,
pp. 14 ,15.

Many passages from Professor Tyndall's 
works could be quoted “essentially iden
tical” if not “precisely similar,” all bearing 
on the subject “exactly in the same way”! 
But these are sufficient, and as explicit as 
could be desired.

Then what is the law revealed by water- 
waves, according to this emphatic lan
guage, as to the question of “amplitude” 
or “this length of excursion to and fro” of 
the particles of water constituting the un
dulation? It is this, and these learned 
authorities are particularly and earnestly 
invited to note the crushing fact, that in 
water-waves, whether large or small, the 
proportionate relation of amplitude to waie- 
length in feet, inches, or fractions thereof, 
is always about as 1 to 10 or 12, reducing 
this proportion slightly as the waves in
crease in size! That is to say,the smallest 
measurable system of waves, caused by 
drops falling on the surface of water, has 
a wave-length or distance from crest to 
crest of about one inch, with an amplitude 
or depth from crest to sinus of about a 
twelfth o f an inch, Waves caused by 
throwing stones of about a pound weight 
into water have an amplitude of about two 
inches, and hence travel about twenty 
inches to two feet apart, as measured from 
wave to wave.
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I have spent much time in observing 
and measuring waves of different sizes 
and generated in various ways, and find 
this law to be very nearly unifoim in its 
application. Waves when running freely 
a foot high, after being produced by a 
passing steamboat, are invariably about 
ten feet from crest to crest,—while ocean 
billows, produced by a steady current of 
wind, if of an average amplitude of about 
five feet, may fall somewhat short of this 
average wave-length, being from forty to 
forty-five feet from crest to crest. Larger 
billows experience about a proportionate 
decrease in wave-length in relation to am
plitude. Yet the law holds inviolate that 
the longer the waves from crest to crest 
the greater must be the amplitude from 
crest to sinus. There can, in the nature 
of things, be no exception to this rule.

The very nature of wave-motion pre
cludes the possibility of this law being 
otherwise, since manifestly a system of 
ocean billows five feet high could not by 
any possibility run within a foot of each 
other, or with only a foot from crest to 
crest, as it would make their walls so 
nearly perpendicular that they would 
break over and blend into each other, 
thus reducing their amplitude to conform
ity with the law I have been illustrating. 
To prevent this breaking over of the wave- 
crests upon each other it is absolutely es
sential, as any one can see, that their dis
tance apart must sustain such a propor
tionate relation to their amplitude or height 
as will give the sides of their walls the 
proper inclination or slant to prevent tum
bling! Nothing can be plainer to a me
chanical mind. Hence, this law of which 
I have spoken exists in the nature and 
necessity of wave-motion, and must hold 
good in waves of air or iron produced by 
sound, if they occur at all, as well as of 
water, since they are, as our great German

authority teaches, “precisely similar” and 
“essentially identical”

It is partly this fact which causes the 
constant display of breakers on a beach. 
The front waves are retarded by the sand 
as soon as the water begins to get shallow, 
thus allowing those behind to approach 
so near as to vitiate this proportionate 
relation between wave-length and ampli
tude, making the walls too steep to support 
the crests in their symmetrical form, and 
the result is we see billows continually 
breaking over into foam on reaching shal
low water. This result is also partly due, 
no doubt,to the fact that the lower portion 
of the wave being retarded by^the sand 
allows the crest to outstrip the base, which 
adds to its perpendicularity and augments 
the tendency to break.

In like manner it would be equally im
possible for a system of water-waves, pro
duced by a single exciting cause, to run 
fifty feet from crest to crest while but an 
inch in amplitude! Such a system of waves 
was never seen except in the visions of 
physicists while dreaming possibly about 
the practical anomalies of the wave-theory 
of sound.

I have thus reached the culmination of 
this argument. If sound-waves and water- 
waves, as we are authoritatively assured, 
are “essentially identical” of a “precisely 
similar nature,” and travel “exactly in the 
same way” then this law of proportion in 
feet and inches between amplitude and 
wave-length must hold inviolate in sound
waves as well as in water-waves, or other
wise they are “essentially” opposite, “pre
cisely” dissimilar, and travel “exactly” in 
a different way!

It now only remains, in order to com
plete this annihilating argument, to find 
out if there is such a thing as a definite, 
measurable wave-length  ̂in feet and inches, 
taught by the current theory of sound, for
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each determinate pitch of tone. If such 
be the fact, and each determinate pitch of 
tone has a  definite, measurable wave-length, 
in feet and inches, then we know, as a 
matter of course, what must be the ampli
tude of such a system of waves, or the dis
tance the wave-particles have to oscillate 
“to and fro.” There is no possible escape 
for physicists from this ratio, if sound 
travels by waves at all. If, for example, 
the wave-length of a certain tone should 
be ascertained to be ten feet, we know its 
amplitude must be about one footy or about 
one tenth its length, for such we have 
found to be the infallible law governing 
water-waves, which are “essentially iden
tical” and “precisely similar,*’ and the 
only visible criterion we have for deter
mining the mechanical nature of wave- 
motion! The catastrophe of the wave- 
theory thus gradually approaches.

I now state,what is well known to every 
tyro in science, that the wave-theory of 
sound necessarily teaches that every pitch 
of tone, throughout the entire range of 
the musical scale, has a different and de
terminate wave-length in feet and inches, 
which is distinctly inculcated by all writers 
on sound. I do not ask the reader to take 
my word for this important and pivotal 
fact in this argument. Here is the explicit 
evidence from Professor Tyndall:—

“Having determined the rapidity of vibration, 
the length o f the corresponding sonorous wave is 
found with the utmost facility. Imagine this tuning- 
fork vibrating in free air. [The fork he refers to 
has 384 vibrations to the second.] At the end of a 
second from the time it commenced its vibrations, 
the foremost wave would have reached a distance 
of 1090 feet in air of the freezing temperature. In 
the air of this room, which has a temperature of 
about 15 degrees centigrade, it would reach a dis
tance of about 1120 feet in a second. In this dis
tance, therefore, are embraced 384 sonorous waves. 
Diinding, therefore, 1120 feet by 384 we fin d  the 

o f each wave to be nearly three fee t,"  [Ex
actly 2 feet and 11 inches.]

“ A series of tuning-forks stands before you, 
whose rates of vibration have already been deter
mined by the siren. This one, you will remember, 
vibrates 256 times in a second, the length o f the 
sonorous wave which it  produces beings therefore, 
4 fee t 4 inches, ”— Lectures on Sound’ pp. 69,173.

Thus we have the definite proof that a 
tone having 384 vibrations, or propagating 
that many waves in a second, has an actual 
wave-length of 2 feet and 11 inches; and 
if another pitch of tone happens to be com
posed of 256 waves in a second, its wave
length is literally “4 feet 4 inches” “ from 
condensation to condensation,” or from 
crest to crest.

Now, suppose I should ask Professor 
Tyndall to tell me the* exact or even ap
proximate amplitude of the vibrating air- 
particles in feet or inches* fer this system 
of waves which he has here shown to have 
a determinate wave-length of “-4 feet 4 
inches,”—could he do it? I answer* em
phatically, he could not, and, if he could, 
he would not dare to ; for it is a notorious 
fact that though these writers on sound 
are constantly calculating and recording 
the “ wave-length,” in literal “fee t” and 
“inches” of tones of various degrees of 
pitch, they have never once, in all their writ- 
ings, so much as intimated even the approx
imate amplitude or width o f swing o f the 
air-particles in any single system o f sound
waves! The reason for this strange neglect 
is plain on its very face, of which the 
reader will soon be entirely satisfied. To 
name any definite amplitude, or to fix upon 
any determinate distance which the par
ticles constituting a sound-wave must os
cillate “ to and fro” would be to at once 
annihilate the wave-theory if the same 
amplitude should be applied to a wave 
passing through a mass of rock or iron, or 
any other substance whose motion, if it 
has any, can be seen! Hence, writers on 
sound invariably speak of this “amplitude” 
or “excursion to and fro” in a vague and
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indefinite way,, sometimes intimating that 
if one sound is twice as loud as another it 
is because the air-particles constituting the 
wave have twice the “width of swing” in 
the one case as in the other; then again, 
when vexed with the problem of “super
position,” this “excursion to and fro” be
comes “infinitesimal”! I have searched 
in vain through every work on sound 
within my reach, to find one single instance 
where physicists dare come out and say, 
as any scientific investigator ought to say 
if he has a consistent theory to defend, 
how many inches or what fraction of an 
inch the air-particles travel “to and fro” 
for any given pitch or any degree of in
tensity. Should they venture to commit 
themselves on this subject, the reader 
must see that such a statement, but once 
recorded, would write the obituary of the 
wave-hypothesis.

The nearest to it I have been able to 
find is the language of Professor Helm
holtz in speaking of tympanic vibration, 
as follows:—

“ In this transference of the vibrations o f the a ir 
into the labyrinth, it is to be observed that though 
the particles o f the a ir themselves have comparatively 
a large amplitude o f vibration, yet their density is 
so small that they have no very great moment of 
ihertia. ”— Sensations o f Tone, p. 199.

But suppose I should ask Professor 
Helmholtz what he means, in inches or the 
fraction thereof, by “comparatively a large 
amplitude o f vibration,” he would be as 
dumb as death! Though he had explicitly 
and repeatedly recorded what a “wave
length” is in feet and inches for every 
pitch of tone, and though he had taught 
that air-waves and water-waves are “essen
tially identical,” “precisely similar,” and 
travel “exactly in the same way,”— and 
though an investigator with a thousandth 
part of his intelligence could not help 
knowing that a system of water-waves with

an ascertained wave-length of “4 feet 4 
inches” must have an amplitude of at 
least 5 .inches, in the very necessities of 
wave-motion, with every particle consti
tuting the waves oscillating to and fro 
that distance,—yet neither he nor Professor 
Tyndall ventures an application of this 
consistent and universal law to these hy
pothetic sound-waves in air, because, as 
before intimated (whether they thought of 
it or not), it would instantly overthrow the 
wave-theory of sound if the same rule 
should be applied to iron, wood, water, or 
any other substance whose particles could 
be seen, and thus ocularly be demonstrated 
not to move at all!

In order to utterly expose the absurdity 
of the theory of sound-waves in iron, and 
hence in any other substance, including 
air, we have only to suppose that the par
ticles of iron constituting a wave move 
only the hundredth part of an inch “to and 
fro with the motions of pendulums,” and 
it is easy to see that a mass of the hardest 
steel, permeated by a sound constituted of 
several hundred waves in a second, would 
be pulverized to impalpable dust in less 
than a minute under such a grinding pro
cess. This is the reason, in a nutshell, 
why it would not do for “science” to 
specify any definite amplitude for the air- 
particles to oscillate to and fro, or even 
to utter one syllable on this subject of the 
proportionate relation of amplitude to 
wave-length, which so unavoidably pre
vails in water-waves, and without which 
they have no existence!

These profound scientific investigators 
know very well that the only actual wave- 
motion which can be seen and measured, 
and which they declare to be “precisely 
similar” to sound-waves, is governed by 
an unvarying law of proportion, ju9t as I 
have stated it to be, and that waves of 
water could not exist at all unless this
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ratio of about 1 to 10 were maintained 
between the amplitude or width of swing 
of the wave-particles and the measurable 
wave-length from crest to crest. Yet know
ing all this, as they must, if they possess 
intelligence qualifying them to write on 
any scientific subject, and telling their 
readers at the same time, as they do, that 
such water-waves are “ essentially iden
tical” with sound-waves, they appear to 
have studiously avoided, in all their writ
ings on the subject, ever giving even a 
hint as to the probable distance traveled 
to aqd fro by the particles constituting a 
sound-wave, though scores of times re
cording the actual wave-length in feet and 
inches! I leave the reader to characterize 
this kind of “ science” as it deserves.

The fact is, physicists have supposed 
this hypothesis of “wave-length”—so easily 
deduced from the number of vibrations of 
a sounding body in a second, by dividing 
it into the observed velocity of sound—to 
be a harmless piece of mechanical calcu
lation, which would assist in giving form 
and definiteness to the wave-theory with
out endangering its existence or being 
liable to be turned against i t ; though even 
this will soon be seen to be a fatal mistake. 
So long as “wave-length” alone was in
volved, the problem seemed amiable and 
safe. A definite and measurable amplitude, 
however, or even an approximate length 
of “excursion to and fro” of the wave- 
particles, in literal feet and inches, had no 
such an inoffensive look to these sage in
vestigators! They evidently saw the faint 
outlines of a cat of considerable propor
tions concealed within this scientific meal- 
tub of wave-amplitude; and, like the in
telligent old rat in the fable, intuitively 
concluded to keep at a respectful distance, 
acquiescing in his general opinion that 
“caution is the parent of safety.” They 
saw, in plain language, if they should allow

their “science” to extend far enough to 
commit the vital act, and thus chain them 
even to as small an amplitude as the hun
dredth part o f an inch for the “excursion 
to and fro” of the air-particles in a wave
length of “4 feet 4 inches,” that it would 
necessarily and at once involve the same 
length of “excursion to and fro” of the 
mw-particles in the passage of an iron 
sound-wave of the same length, which 
would be on its face too preposterous a 
supposition even for this unspeakably im
practicable theory. Hence, the safest way 
appeared to be to circle all around the 
meal-tub, but never to directly approach 
it,—to talk vaguely all around this ugly- 
looking question of “amplitude” and this 
so-called “excursion to and fro,” and in a 
non-committal kind of way speak of “wave- 
particles” as having “comparatively a large 
amplitude of vibration” and of their swing
ing “to and fro with the motions of pen
dulums,” and all this; but not to perpe
trate the fatal deed of recording the exact 
or even approximate distance this “excur
sion to and fro” signifies in any single in
stance! This was a wise policy in physi
cists, if even a cowardly one; but not w ist 
enough, as the sequel will soon show.

Why have not physicists come out frank
ly, as candid scientific investigators, and 
said that “since the only wave-motion we 
can see and measure has an unvarying 
proportion of amplitude to wave-length 
of about 1 to 10, it would seem that sound
waves, if they occur at all, ought to have 
a similar proportion, or else they are not 
waves 1n the proper sense, since they should 
be essentially identical. And as any ap
preciable amplitude in iron or other solid 
body is out of the question, even to the ex
tent of a proportion of 1 to 1,000,000, not
withstanding sound must necessarily travel 
through it on the same principle as through 
air, it would seem unavoidable that some
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other law than wave-motion must be re
sorted to in accounting for the radiation, 
propagation, and conduction of sound.”

Such a fair and candid statement of the 
case as this on the part of Professors 
Helmholtz and Tyndall would have been 
worthy of the cause of scientific research, 
and would at once have commanded the 
respect of the world. Instead of this, 
however, knowing as they must know that 
all water-waves necessarily have an ampli
tude of about one tenth of their wave
length, and knowing at the same time that 
so-called sound-waves in iron or any other 
visible substance are destitute of all per
ceptible amplitude, or any motion what
ever to and fro of their particles, yet they 
go on assuming the wave-theory of sound 
as established, while flatly telling their 
readers that sound-waves are ‘ essentially 
identical” with and ‘ precisely similar” to 
undulations on the surface of a body of 
water! Candor compels me to say that 
this is a fair specimen of that boasted 
“science” which is to revolutionize the 
world and overthrow religion!

But we have not yet reached the enor
mity of this “ scientific” idea of “wave
length” in the passage of sound through 
different substances. The more startling 
feature of the stupendous fallacy is yet to 
come.

We have just seen, as quoted from Pro
fessor Tyndall, that a tone with 256 vibra
tions to the second has a wave-length in 
air of “4 feet 4 inches.” But what would 
be the wave-length of this same pitch of 
tone passing through a mass of iroht Did 
physicists ever think of this? If they did, 
they must have done so with their mental 
eyes shut, and their reasoning faculties 
half stupefied, or they would have at once 
realized its ruinous effects upon the wave- 
theory. Such a tone passing through iron 
would ;have.a*wave-length seventeen times

as great as in air, or just seventy-three feet 
eight inches from crest to crest! Are such 
iron-waves reasonable or possible?

The reason for this increased wave
length in iron is plain. Sound passes 
through iron with a velocity seventeen times 
greater than through air; and hence the 
first sound-wave leaving an instrument 
held against a mass of iron must neces
sarily travel seventeen times further be
fore the second wave starts than it would 
have done in air. Hence, sound-waves in 
iron are necessarily seventeen times as 
long from crest to crest,or,as these learned 
physicists prefer it, “from condensation to 
condensation, or from rarefaction to rare
faction.”

I am not guessing at these data when 1 
say that sound passes through iron with 
seventeen times greater velocity than 
through air. Professor Tyndall says:—

“ The velocity of sound in water is more than 
four times its velocity in air. The velocity o f sound 
in  iron is seventeen times its velocity in  air. The 
velocity of sound along the fiber of pine wood is 
ten times its velocity in air.”—Lectures on Sound, 
P. 47.

But now we reach the culmination of 
this enormous fallacy. The low E of the 
double bass has 40 vibrations to the second, 
which, divided into 1120 feet, the velocity 
of sound in air, gives its atmospheric wave
length as 28 feet exactly. By holding this 
instrument against a mass of iron, there
fore, and allowing its sound-waves to pass 
through it, traveling as they necessarily do 
seventeen times faster than in air, these 
iron-waves are found to have the pro
digious length of fo u r hundred and seventy- 
six feet from  crest to crest/  Does any man 
in his senses believe the existence of such 
iron-waves possible, I care not how small 
the amplitude or so-called “excursion to 
and fro” of these iron-particles may be? 
If he does not believe it, then he does not 
believe in the wave-theory of sound at all;
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for this, as every tyro in science knows, 
is just as true as any other part of the 
theory.

Thus ends all this courageous talk of 
Professors Tyndall and Helmholtz about 
the actual “wave-length” of determinate 
sounds in feet and inches, which looked 
so harmless on paper, and appeared in the 
distance to be nothing but meal; but which 
has turned out to be one of the most de
structive and prodigious cats ever seen in 
science!

The serious part of the trouble, how
ever, for the wave-theory is still in abey
ance. Amplitude will not down at the 
wish or bidding of any physicist. It asserts 
its claim to recognition and its right to 
oscillate “ to and fro” in every wave, of 
whatever substance constituted, and re
fuses to be lugged clandestinely, at the 
behest of Professors Tyndall, Helmholtz, 
and Mayer, into incompatible relationship 
with pretended waves, which are a bald 
scientific sham. It will not allow its iden
tity to be ignored or obscured. These 
assumed iron sound-waves, having an in
disputable wave-length, according to the 
current theory of sound, of four hundred 
and seventy-six feet, as every physicist will 
at once admit, which are “essentially iden
tical” with water-waves and . move “ex
actly in the same way,” must necessarily 
have an amplitude of corresponding pro
portion to wave-length, the same as in 
water, if they exist at all; and the iron- 
particles constituting thesfe enormous bil
lows must therefore make a proportionate 
“excursion to and fro” as in the case of 
water-waves of similar length, or they are 
not “essentially identical'* with them, can 
not be “precisely similar,” and do not 
propagate themselves “exactly in the same 
way”!

To admit the existence of such iron 
sound-waves 476 feet long from crest to

crest, which are “essentially identical” 
with water-waves, and then quietly ignore 
or explicitly deny all practical amplitude, 
when it is well known that no water-wave 
can exist at all without a visible and meas
urable amplitude proportioned to its length 
as about 1 to 10, would be a quibble and 
trick unworthy of science, and only sup- 
posable in a pettifogging barrister in case 
of some desperate extremity.

Hence, we reach the logical mechanical 
conclusion that sound-waves from the low 
E of the double bass, passing through a 
mass of iron with a wave-length of 476 
feet, must of necessity have an amplitude, 
making the proportion as 1 to 10,of 47 feet 
from crest to sinus; or,in other words,the 
particles of iron constituting the entire 
mass permeated by the sound must keep 
up an “excursion to and fro” a distance 
of 47 feet, making 40 of these complete 
oscillations every second!

If there was anything strained, exagger
ated, or unfair, about this argument, or the 
slightest misrepresentation of the teaching 
of physicists, or misstatement as to the 
laws and principles of science involved, 
it would certainly be a great relief to Pro
fessors Tyndall and Helmholtz in this 
terrible ordeal of their favorite theory. 
But even this poor consolation is denied 
them. They are compelled to stand awe
struck and speechless in the presence of 
these prodigious sonorous billows per
meating a mass of iron four hundred and 
seventy-six feet long “from condensation 
to condensation,” and forty-seven feet high 
from the top of the compressed ridge to 
the bottom of the rarefied furrow, with all 
the iron-particles composing the mass, 
rushing “to and fro with the motions of 
pendulums” ! To deny the existence of 
such iron-waves, at least 476 feet long, is 
to deny the truth of the wave-theory al
together, either as relates to air or any
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other substance; while to deny this pro
portion of amplitude or “width of swing” 
of 47 feet in billows having such an ad
mitted wave-length is for Professors Tyn
dall and Helmholtz to repudiate their own 
language, and proclaim to the world that 
there is no sort of resemblance between 
water-waves and so-called sound-waves, 
instead of them being “essentially iden
tical,” “precisely similar,” and traveling 
“exactly in the same way.”

The question of questions on this sub
ject,then,is,will these eminent authorities, 
in view of such overwhelming facts, aban
don the wave-theory of sound as a prac
tical and self-evident absurdity,and accept 
in its place the beautiful and every way 
consistent hypothesis of substantial cor
puscular emissions? We shall see.

But we are not yet done with this ques
tion of amplitude. No physicist, after his 
attention is called to the question, will 
pretend to doubt the correctness of the 
calculation here made as to such sound
waves in iron having an actual wave-length 
of 476 feet from “condensation to conden
sation,” or from “crest to crest,” if the 
phrase suits better; that is, if the mass of 
iron is large enough. Either Professor 
Tyndall or Helmholtz would admit at 
once, if asked by any one, that, according 
to the principles of the wave-theory, the 
sound of the low E of the double bass 
would have the wave-length in iron just 
as given in my calculation. But while ad
mitting this,what would they or could they 
lay about amplitude? They would un
questionably be obliged to admit some 
amplitude, or evidently they would not be 
waves at all,since manifestly a water-wave 
without amplitude would be without crest 
or furrow, and hence a nonentity.

Professor Tyndall could not get away 
from his own words, already quoted, even 
if he wished to, that “during the passage o f

the wave every particle concerned in its tram- 
mission makes only a small excursion to aid 
f r o ” and that “the length of this excursion 
is called the amplitude o f the vibration”— 
Lectures on Sound\ p. 44.

We must constantly bear in mind that 
there can be but one mode of sonorous 
propagation through any substance, ac
cording to the wave-theory, and that is 
wave-motion,— that while waves on the 
surface of a body consist of crests and 
furrows, waves in the interior of a mass, 
whether it be air, iron, or any other sub
stance, have been defined over and over 
again by these writers as consisting of 
“condensations and rarefactions” of the 
materials constituting the waves, while 
these again have been as clearly described 
as the alternate squeezing o f the particles 
more closely together and separating of them 
more widely apart, thus causing this “small 
excursion to and fro” which constitutes 
the “amplitude of the vibration,” making 
it the same practically, so far as motion 
and amplitude are concerned, as if the 
waves were produced on the surface of the 
body, and took the ordinary form of crests 
and troughs. Hence, an iron sound-wave, 
whether on the surface of the mass as a 
“crest and sinus,” or formed as a “con
densation and rarefaction” in its interior, 
must possess the same “amplitude of vi
bration,” “width of swing,” or “excursion 
to and fro” of the iron wave-particles as 
a similar wave would have in air, or there 
is no consistency nor congruity in the 
theory, and all this talk about “conden
sation,” “rarefaction,” “excursion to and 
fro,” “width of swing,” “amplitude,” or 
even “wave-motion,” is an imposition upon 
the scientific public.

I now ask Professors Tyndall and Helm
holtz,—and hereby send m y  inquiry across 
the Atlantic Ocean,— if the wave-theory 
be true, and if there be such a thing pos
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sible as a sound-wave in any substance, 
what is the amount o f this “amplitude o f the 
vibration " or the length o f this “excursion 
to and f r o ” or “width o f swing'' o f the par
ticles cotistituting a sound-wave in iron/ 
Answer something, if it is but the millionth 
of an inch! Don't, for the sake of science, 
be non-committal any longer! Silence and 
candor are wholly incompatible on such a 
vital question as this. If the iron-particles 
move at all, or make the least possible 
“excursion to and fro,” as so distinctly 
taught by the current theory of sound, say 
so; and if they do not, say so; and then 
abandon the wave-theory! I pause for a 
reply.

But the reader, I imagine, will not pause 
or be satisfied to wait to hear from the 
other side of the ocean. He wants the 
matter to be settled at once. Hence, I 
roust answer for Professors Tyndall and 
Helmholtz till they shall have time to 
speak for themselves. My answer is as 
follows: This assumed amplitude in iron 
sound-waves, or this so-called “ excursion to 
and fro" o f the particles o f iron constituting 
these billows  ̂ is practically nothings and they 
know it! That is, to use their own lan
guage when closely pressed, it is “ infini
tesimal,” if it is anything at ail, since the 
most powerful microscope ever constructed 
fails to reveal the slightest molecular move
ment in a mass of iron, or any other solid 
or liquid substance, permeated by the in- 
tensest sounds. Hence, it is within the 
truth to say that these supposititious sound
waves are absolutely devoid of amplitude, 
and therefore are not waves at all!

Here then, reader, according to this 
theory, we have the grand scientific (!) 
spectacle of iron billouts with an actual 
and admitted “wave-length” of four hun
dred and seventy-six feet, and no amplitude! 
Yet these physicists call them “waves" with 
a license unparalleled for its absurdity!

To realize the enormous character of 
the fallacy here being exposed, the reader 
has only to imagine, if he possibly can, 
ocean billows (which are always referred to 
by writers on this subject as appropriate 
illustrations of sound-waves) having the 
prodigious wave-length of four hundred 
amt seventy-six feet from crest to crest, and 
a depth of furrow—well, say, of one inch) 
Though this would be a ridiculous carica
ture on wave-motion, yet such furrows 
would be a million times deeper than the 
furrows of these boasted sound-waves in 
iron, if they possess any amplitude at all, 
notwithstanding their acknowledged wave
length of nearly a tenth of a mile! And 
knowing all this to be true, as we must 
assume to have been the case with these 
representative scientists of the age, how 
can we account for the reiterated language 
already quoted in comparing sound-waves 
and water-waves—“essentially identical" 
“precisely sim ilar" moving “exactly in the 
same w ay'' while one lacks amplitude, the 
only thing, in fact, which constitutes a 
wave in any substance?

But if such a pitch of sound as I have 
assumed passes through iron in this way, 
having an actual wave-length of 476 feet 
and a depth of “amplitude” so “infinites
im a l that the most powerful magnifying 
glass fails to reveal it, then how much, I 
ask,does it lack of a straight course? If a 
line were drawn 476 feet so nearly straight 
that a powerful microscope could not re
veal the least deflection, is there a mathe
matician on earth who would not, without 
a moment's hesitation, pronounce that a 
right litiet Am I not justified, therefore, 
when I assert that so far from sound pass
ing through rock, iron,water,wood,or even 
air, by wave-motion (which has no exist
ence at all without amplitude), its route can 
only be a direct line?

And if it is practically and mathemat
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ically a straight tint, it is exactly what 
the corpuscular hypothesis requires and 
teaches, namely, that sound passes through 
all bodies in the form of sonorous pulses 
radiated from the sounding instrument in 
straight lines, and that these primary sys
tems of corpuscles radiate secondary sys
tems also in straight lines, these others, and 
so on, permeating all parts of the conduct
ing medium, whether that be air, water, 
•wood, or iron. Which, I now appeal to 
the intelligence of the reader, is the more 
consistent and rational system ? That 
which encounters no contradiction and 
no absurdity, or that which is only con
tradiction and absurdity from beginning 
to end?—which admits sound-waves in 
iron to be 476 feet long, telling us at the 
same time that “sound-waves” move “ex
actly in the same way” as water-waves, are 
“essentially identical” and “precisely sim
ilar,” but which turn out, on examination, 
to have no amplitude (the only thing that 
really constitutes a wave), not even amount
ing to the millionth of an inch! I might 
well stop here, and risk the result of this 
investigation without submitting another 
point, letting the fate of the wave-theory 
hinge upon this single argument. But I 
have an abundance of other considera
tions equally pertinent and unanswerable, 
some of which will be even more surprising 
to the unscientific reader.

One would think that a competent sci
entific investigator ought to see at a glance 
that the physical motion of a gross body, 
like iron, if too small to be observed when 
the eye is aided by the microscope, must 
be too small to sensibly affect any other sense- 
nerve. Surely the eye is the most sensi
tively acute of ail the senses in perceiving 
that which comes within its proper scope, 
such as the motions of a physical visible 
body. It is a fact undeniable that a move
ment a thousand times smaller than could

be possibly recognized by touch in the 
most sensitive portion of the human or
ganism, could be readily seen under a 
powerful magnifying glass. Is it reason
able, then, that the motion of a visible 
body (for it can be only motion according 
to the wave-theory) which eludes the re
cognition of this most searching sense, 
thus aided, should address and impress 
another sense entirely unaided, which is 
surely not so acutely adapted to the phe
nomena of motion in physical bodies as 
either sight or touch? It must seem, there
fore, viewed from every possible stand
point, unphilosophical and in violation of 
all true science to designate as wave-motion 
a supposed movement in the particles of 
a gross physical body, which has never 
been observed under the strongest mag
nifying power, particularly when such hy
pothetic mqvement is unnecessary for the 
solution of any problem in science, and 
especially in view of the probable truth, 
not to say beautiful consistency, of the 
corpuscular hypothesis, which necessarily 
involves the propagation of sound in 
straight lines through all bodies, and which 
the wave-theory is at last compelled to 
admit.

I now propose, in concluding this phase 
of the argument, to show that physicists, 
in thus referring to water-waves as illus
trative of sound-waves in air, have neces
sarily and unmistakably abandoned sound
waves altogether, either in air or in any 
other conducting medium! This surely 
will be more than these astute writers on 
science contracted for in their careful 
analysis of water-waves, and their studied 
efforts to show how the superposition of 
tiny wavelets, traversing the surface of 
large rollers, corresponds to the super
position of air-waves, constituting sound 
and making up the “ algebraical sum " of 
their different systems of wave-motion.
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The truth t% these writers, m their enthu
siasm on the subject of air-waves as the 
cause of sound-propagation, and in their 
usual habit of jumping at conclusions, ap
pear to  have rushed headlong, so to speak, 
not stopping to think where their argu
ment jpould lead them, or what would be 
the consequence when their reasoning 
should force them up against a mass of 
rock or iron, or into a body of water, which 
admits of palpable and visible investiga
tion.

A more reckless and short-sighted course 
of argumentation perhaps was never adopt
ed or recorded even in the crudest scien
tific speculations of any half-civilized phi
losopher of ancient or modern times. Air 
being wholly invisible and almost intan
gible, these eminent investigators have felt 
safe in bravely assuming its particles as 
oscillating “ to and fro with the motions 
of pendulums," and as having “ compara
tively a large amplitude of vibration/' and 
all this, because no one could see to the 
contrary, and therefore they seemed in
tuitively to think that no one could con
tradict them! But this superficiality, like 
that of the Ptolemaic philosophers, has at 
last to meet its fate, since this reasoning 
explodes itself, as we have seen, the mo
ment the “ large amplitude o f vibration " 
and “excursion to and fro" are carried 
into a mass of visible iron, having sound
waves just seventeen times longer than in 
air, and consequently which should have 
seventeen times this “ large amplitude of 
vibration/' according to all laws of sym
metrical proportion governing water- 
waves, which are'SO repeatedly claimed 
to be “essentially identical" and to move 
“exactly in the same way"!

But here comes, as just intimated, what 
I consider the utter abandonment of the 
idea of sound-waves, either in air or in 
any other substance. When Professors

Tyndall and Helmholtz were so con
fidently illustrating sound-waves in air by 
the action of “ water-waves" which were 
“essentially identical," they appeared ab
solutely to forget, for the time being, that 
sound traveled through water at all! This 
unfortunate slip of memory now proves 
ruinous to their theory, since a sourtd-ivavc 
in air being o f course and admittedly noth
ing more nor less than an air-wave, it fol
lows therefore that a sound-wave in water 
must necessarily be nothing more nor less 
than a water-wave! There is no escape 
from this. If a sound-wave in water does 
not constitute a water-wavey in the true 
and literal sense, then it becomes demon
strative proof that a sound-wave in air 
does not constitute an air-utave at all, and 
consequently the bottom, falls out of the 
wave-theory. But as universal observation 
assures us that a sound, however intense, 
passing through water does not produce 
the slightest undulatory effect, or stir the 
particles of water through which it passes, 
it follows that wave-motion in both air and 
water has broken down !

Every one knows what a “water-wave" 
is, and that it has no double or doubtful 
meaning. Fortunately in ivaterwe do not 
need these mysterious and almost mean
ingless “condensations and rarefactions" 
so essential to the wave-theory in fabricat
ing hypothetic air-waves in the midst of 
the “aerial ocean," which seems to grow 
out of the fact that we can not get at the 
surface o f the atmosphere. In water we _ 
have an actual, tangible, ponderable liquid, 
with a visible surface on which “water- 
waves" are easily produced and visibly 
observed. And hence, if Professors Tyn
dall and Helmholtz speak of a “water- 
wave," we know exactly what they mean, 
namely, an undulation on the surface hav
ing a visible crest and sinus, with an actual! 
amplitude, which oscillation to and fro has
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invariably a proportion of about i to io of 
wave-length. Hence, when they assure us, 
as they so often have done, that a sound
wave in air is “essentially identical” with 
a “water-wave,” we have to understand, as 
a matter of course, that a sound-wave in 
water is also “essentially identical” with a 
“water-wave”I This must be so, or there 
is no meaning in the scientific teaching 
of these physicists. But as no “water- 
wave” is produced by sound passing 
through it, even under microscopic ob
servation,it shatters the whole wave-theory, 
and proves that air-waves, as the result of 
sound, are just as fallacious as “water- 
waves.” Can anything be more conclusive 
than this?

Physicists will hardly venture to resort 
to the disingenuous quibble that there are 
two distinct kinds of water-waves,— one 
kind visible and the other invisible,— one 
kind with crests, fu r  routs, wave-lengths, and 
amplitude, the other kind with wave-lengths 
but with neither crests, furrows, nor ampli
tude; and that these invisible, inscrutable, 
and crestless water-waves are the ones pro
duced by sound, while the risible and meas
urable waves are the kind produced by 
throwing a stone upon the surface of a 
piece of calm water! If they really should 
venture to assume any other class of water- 
waves than risible ones, such as everybody 
understands by the term “water-wave,” it 
would have been a good thing in their re
peated use of the term in their works on 
sound to prefix some sort of qualifying 
word when speaking of “ water-waves,” that 
their readers might not be at a loss to 
know which class of waves they referred 
to! For example, when speaking of a 
sound-wave in air being “essentially iden
tical” with a “water-wave,” and traveling 
** exactly in the same way,” the reader is 
obliged to ask, “Which class of 1 water- 
waves’?—those with crests and troughs, or

those without?” By having neglected this 
precaution they naturally leave us to infer 
that there is but one class of “water-waves," 
as every one understands, and as they 
themselves know! In fact, it is little less 
than inexcusable negligence, if these phys
icists ever intended to teach more than 
one kind of “■water-waves,” that they should 
have studiously kept it to themselves, and 
never once given an intimation of such 
crestless and invisible billows in water, with 
wave-lengths from io to ioo feet!

Seriously, this convenient invisible dodge 
can be played in air to almost any extent, 
since the motion of its particles is not ob
servable; but it will turn out about as 
much of a scientific failure when attempted 
in water as it has done in iron, with billows 
having a wave-length of 476 feet but with 
an amplitude so small that the most pow
erful microscope fails to reveal a trace of 
it! Such invisible shifts will prove also 
too shallow in water. It is a well-known 
fact that sound travels through water with 
over four times the velocity as through air, 
and hence with over four times the wave
length from crest to crest. Yet not a sem
blance of wave-motion or any other motion 
can be detected in water from the action 
of any sound passing through it, even with 
the aid of the microscope, notwithstanding 
a sound-wave is “essentially identical” with 
a water-wave, which always has an ampli
tude or a “ to and fro” motion of its par
ticles an actual distance equaling one tenth 
of the wave-length.

But even* supposing there was another 
class of “ water-waves” possible as the 
product of sound, what difference could 
it make with my argument? None at all, 
since such sound-waves in water would 
still be “essentially identical” with the 
visible waves caused by throwing a stone 
upon its surface, and would move “exactly 
in the same way”! It surely would do
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the wave-theory no good, therefore, to re
sort to such hypothetic “water-waves” as 
being produced by sound, after admitting 
that they are “precisely similar” to *' water- 
waves” produced by a stone, and that they 
are propagated “exactly in the same way.” 
That “ the way of the transgressor is hard” 
is no less a truism in science than in re
ligion !

To show that sound in passing through 
water does not produce the slightest wave- 
motion in the interior of its mass, we have 
only to take a glass jar of water charged 
with some kind of coloring matter which 
will float through it in granules, and then 
examine it with a microscope under a 
strong light, while holding the stem of a 
tuning-fork in the water. That the sound 
of the vibrating fork permeates the water 
and passes through it in all directions is 
evident, since it is conducted to the table 
on which the jar sits, and is caused to ring 
out by its resonance with augmented vol
ume. Yet the particles of coloring matter 
suspended in the water do not stir nor go 
through the least perceptible oscillation.

We see none of Professor Mayer's swing
ing “to and fro with the motions of pen
dulums,” nor of Professor Helmholtz's 
“comparatively large amplitude of vibra
tion,*' nor of Professor Tyndall's “small 
excursion to and fro”! Yet the sound
waves produced by this tuning-fork in 
water are more than four times as long as 
the waves in air would be from the same 
fork, according to the wave-theory, and 
hence the “excursion to and fro "in water, 
if there is any such excursion, should be 
over four times as large as in air! If there 
is any truth in the wave-theory, and if 
sound travels through water by means of 
wave-motion, why do not the floating par
ticles in the water permeated by sound 
show some sign of oscillation ?

It is true a visible circle of delicate

waves may be seen on the surface of the 
water of the jar directly around the fork; 
but, as I have repeatedly explained in the 
preceding chapter, this is purely incidental, 
as the effect of the tremulous movement 
of the tuning-fork’s stem, and not as the 
result of the action of sound at all. But 
since these learned physicists are just 
about superficial enough, as proved by 
their general investigations on this subject, 
to make a point of this diminutive wave- 
motion produced by the stem of the fork, 
I had better meet it in advance, and once 
for all, in a single brief paragraph, as fol
lows :—

As a proof that these tiny wavelets are 
not “sound-waves” at all, let us suppose 
the fork to have one hundred vibrations 
in a second. By actual observation the 
wavelets sent off from its stem over the 
surface of the water are found to have a 
wave-length of not over an eighth o f an inch 
from  crest to crest; whereas, if they were 
really sound-waves, or even “essentially 
identical” with them, they would neces
sarily have a wave-length between 40 and 
50 feet from crest to crest in water, or 11 
feet 4 inches in air, as every physicist at 
all conversant with the current theory well 
knows! Thus, the only plausible argument 
or appearance of one in favor of actual 
sound-waves in water (for which the theory 
is indebted to my own experiment) has 
been ingloriously exploded in advance!

But the final and overwhelming evidence 
that “water-waves” can not, by any pos
sibility, constitute sound-waves, or be the 
means of sonorous propagation in water, 
is drawn from the fact that if we throw a 
stone, weighing a pound, for example, into 
a piece of calm water, its waves will only 
travel at a velocity of three feet a second\ 
as ascertained by careful observation and 
measurement; while sound, as recently 
quoted from Professor Tyndall and as all
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authorities agree, travels in water with a 
velocity of fully 4,500 feet a second, or 
fifteen hundred times faster than visibli 
water-waves/

Is it reasonable or conceivable that one 
system of “water-waves,” caused by a 
stone, should be “essentially identical” 
with another system of “water-waves” 
caused by a sound, and that both systems 
should be propagated “exactly in the same 
way,*’ while one system travels three feet 
in a second, and the other system four thou
sand five hundred feet in the same timet— 
one system having always an amplitude 
of about one tenth of its wave-length, while 
the other system, though it may have the 
same definite wave-length in feet and 
inches, yet has no amplitude at all?—one 
system of waves being visible to the naked 
eye, even if hs wave-length be only the 
quarter of an inch from crest to crest, 
while the other system, even with a wave
length of over a hundred feet can not be 
seen at all under the magnifying power of 
the microscope? The absurdity of the 
idea glares contemptuously into the faces 
of modern physicists.

Hence, we reach the most demonstrative 
proof that sound does not and can not 
travel in water by wave-motion at all, since 
these measurable waves—the only class of 
water-waves ever observed—have but the 
one fifteen hundredth the velocity of sound!

If these candid investigators of physical 
science should claim, as just discussed, 
some other kind of water-waves not visible 
to the naked eye, or even by the aid of the 
microscope, which might possibly have a 
greater velocity than the above, or travel 
more than three feet in a second, such waves, 
as already shown,would evidently do their 
theory no good, since they would not be 
sound-waves at all, according to their own 
repeated statements, unless they were “es
sentially identical** with visible “ water-

waves,** and traveled “exactly in the same 
way**l Thus, the closer we follow up this 
question, and the more rigidly we pin down 
these learned authorities to their own vol
untary admissions, the more hopelessly 
demoralized the wave-theory becomes.

The conclusion is thus unavoidable that 
sound produces no wave-motion whatever, 
either in air, water, iron, or any other con
ducting medium, whether it be solid,liquid, 
or gaseous; but must travel through what
ever medium conducts it in straight lines, 
according to the beautiful and consistent 
laws and principles unfolded and enun
ciated by the corpuscular hypothesis.

I could extend this argument, based on 
the analogy drawn from water-waves,—the 
only basis for any correct scientific know
ledge of wave-motion,— but I have con
cluded to reserve the most crushing of all 
the arguments'against the current theorj 
of sound, based on such analogy, as a 
suitable and demonstrative culmination of 
this monograph.

In view of facts thus hastily passed in 
review, and especially in view of sound' 
weaves in iron 476 feet long from “conden* 
sation to condensation/* yet without am
plitude, according to the teaching of phys
icists and as an unavoidable concomitant 
of the wave-theory, it becomes impossible 
to even attempt a rational explanation of 
the marvelous want of perspicacity in sci- 
entific investigators which has not per
mitted one of all the thousands who have 
studied the phenomena of sound to even 
suspect the manifest fallacy of a theory s« 
fraught with impossibilities and absurd
ities. It wholly surpasses comprehension 
that among the greatest analytical think
ers the world has ever contained,—those 
particularly accustomed their lives long tc 
searching and critical investigations,—not 
one has been found to expose the laughable 
weakness and pitiable puerilities of this
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hypothesis, with so many self-evident im
practicabilities confronting it, which, on 
their bare mention, demonstrate it to be 
one of the most enormous scientific errors 
of this or any other age.

In presenting these sonorous difficulties 
to a scientific friend—by the way, a firm 
disciple of Professors Tyndall and Helm
holtz—he promptly confessed the absurd
ity of actual iron-waves, with “condensa
tions and rarefactions” and a “small ex
cursion to and fro” of the real particles of 
iron throughout the “amplitude” of the 
wave-motion, and suggested, as a probable 
and reasonable way to escape the difficulty 
and still believe in. the wave-theory, the 
supposition that it might be the air in the 
iron which served as the undulatory me
dium for sound-propagation, since all 
bodies are porous, and contain more or 
less air. But this was instantly shown to 
be untenable by referring to Professor 
Tyndall’s Lectures on Sound, where he gives 
tables showing the velocity of sound in all 
kinds, of metal, wood, liquid, and gas, ac
cording to their density and elasticity, in 
contradistinction to its velocity in air, show
ing that sound-waves are thus admitted to 
be composed of iron, rock, wood, water, 
and gas, when passing through them, just 
as they are composed of air-particles when 
passing through air!

Besides, if it was air in the iron instead 
of the iron-particles themselves which 
constituted the sound-waves, how does it 
happen that sound travels seventeen times 
faster in iron than in air, as calculated 
by such scientists as Newton, Laplace, 
Chladni, Savart, Despretz, Helmholtz, and 
Tyndall? (See T ynd&WsLectures on Sound, 
p.39.) As all these substances just named 
are placed in contrast with air, each trans
mitting sound-waves with a different ve
locity, it is no more logical or reasonable 
to claim that it is the air in iron which

furnishes the undulatory motion for sound 
than to suppose it to be the air in hydrogen 
gas which meets the same necessity, since 
sound passes nearly four times faster 
through such gas than through air!

But this attempted evasion is utterly 
overthrown by the fact that sound passes 
through water from which all air has been 
extracted by heat with four times the ve
locity o f its propagation in the atmosphere, 
proving that sound-waves in any solid or 
liquid body, if they occur at all, must be 
constituted of the absolute particles of 
such conducting medium.

Thus the question of sound-propagation 
was left with ray friend in a state of hope
less demoralization, because it was impos
sible, as he thought, for Tyndall and 
Helmholtz to be wrong, and it was equally 
impossible for sound to go through solid 
iron in waves, with “condensations and 
rarefactions” and a “small excursion to 
and fro” of all the iron-particles compos
ing such waves, especially such inconceiv
able waves as those required by the theory 
—four hundred and sewnty-six feet long 
from “condensation to condensation”! I 
left him, therefore, with the incubus of an 
iron billow the .tenth of a mile long, having 
a crest or “condensation” forty-seven feet 
high, pressing on his mental vision, but 
with a promise to candidly investigate the 
subject and report at our next meeting.

To my surprise, I found him at the next 
interview cheerful and light-hearted, hav
ing evidently shaken himself free from the 
fearful load left on his mind a few nights 
previously. He now was able, he declared, 
to solve the problem of sound passing 
through iron in waves of any required 
size and dimension without the aid of air, 
and without the fatal and pulverizing ne
cessity of the “small excursion to and fro” 
of the iron-particles constituting the wave. 
He also had discovered! he asserted, an
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important solution of the problem of sound 
passing through air in real waves, which 
would obviate the enormous absurdity of 
a locust compressing four cubic miles of 
atmosphere sufficiently to add one sixth 
to the velocity of sound, thus exerting the 
energy of more than fifty million horses! 
With astonishment I awaited the unfold
ing of the new hypothesis, which was to 
save the wave-theory from hopeless disas
ter and give a new lease of life to a philo
sophical doctrine which I had, as I con
ceived, utterly demolished.

My friend then proceeded to divulge 
the important secret of his discovery, 
namely, that sound passes through all sub-' 
stances, even through air, by means of 
ethereal undulations,— that it is not the 
air, nor the iron, nor the water, nor the 
gas, which is thrown into waves by the 
action of sound, but the ether which per
meates all bodies, and which constitutes 
the undulatory motions which we term 
light and heat. Hence, he contended
earnestly and enthusiastically that there 
was not the least difficulty in a locust 
filling four square miles with undulations 
of this substance, which was probably a 
thousand million times less dense than 
the most attenuated gas, while not the 
least absurdity would be met with in sound 
passing through iron,with waves a quarter 
of a mile long, having an amplitude of a 
hundred feet if necessary, since such un
dulations, instead of disturbing the texture 
of the iron in the slightest degree, were 
only the molecular movements of that ether 
which circulates freely through the sub
stance of a diamond, and without which 
light could not exist!

The reader may guess the Doctor's con
sternation when this marvelous scientific 
palace of Aladdin was caused to fall into 
shapeless rubbish at his feet by touching 
it with the wand of a single fact which the

whole scientific world admits, namely, that 
sound will not pass through a vacuum at all, 
while a vacuum isjust as certainly filled with 
this hypothetic ether, since light passes as 
freely through a vacuum as through air! 
Thus, by a single touch this beautiful ethe
real castle in the air fell to the ground.

Besides this annihilating fact, I referred 
him to the conclusive argument just em
ployed with reference to air in iron as the 
means for producing sound-waves. If ether 
pervades all bodies, and if sound-waves 
are only ethereal undulations, why should 
sound travel seventeen times faster in iron 
than in air? It is evident that there is 
more room for ether in air than in a dense 
body like iron. It therefore turns out, 
according to this brilliant discovery, that 
the less the quantity of ether the greater 
the velocity of sound,— which, carried far 
enough, would prove that if there were no 
ether at all the velocity of sound would be 
still greater! Thus,it turned out that this 
important discovery of my friend had just 
about as much weight as the substance on 
which it was based.

To satisfy the Doctor as to this terrible 
demolition of his grand creation, I then 
turned to Professor Tyndall’s work on 
“Sound," and read numerous passages 
in which he distinctly and unequivocally 
teaches that it is the “air-particles" them
selves which are “moulded" into “waves," 
with “condensations and rarefactions," and 
which actually make the “small excursion 
to and fro," and that it is the physical 
atmosphere which is thus heated by the 
passage of these sound-waves, and its 
“ temperature" so raised as to actually in
crease its “ elasticity" “ one sixth," by 
which “one sixth" is added to the velocity 
of sound. I also showed by these quota
tions that Professor Tyndall (my friend’s 
great mentor) never dreamed of ether in 
the air being the medium of sound-waves,
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and hence that ether can not so act in iron, 
because he particularly shows on page 7 of 
his treatise on “Sound” that although a 
vacuum is full of ether yet sound can not 
travel in it. Among these quotations over
throwing this ethereal palace of my friend 
were the following, some of them already 
quoted on pages 78 and 79:—

“ Figure clearly to your minds a harp-string vi
brating to and fro; it advances, and causes the 
particles o f a ir [not particles of ether or some other 
element existing in the air] in front of it to crowd 
together, thus producing a condensation o f the air. 
It retreats, and the air-particles behind it separate 
more widely, thus producing a rarefaction o f the air, 
. . .  In this way the air through which the sound 
of the string is propagated is moulded into a regular 
sequence o f condensations and rarefactions which 
travel with a velocity o f about 1100 fee t a second,” 
—“ The pitch of a note depends solely on the num
ber of aerial waves which strike the ear in a second. 
[Showing that these “ aerial waves,” which are 
“moulded” by the string, actually travel the whole 
distance within which the sound is heard, if a dozen 
miles, since such waves “ strike the ear.”] The 
loudness or intensity of the note depends on the 
distance within which the separate atoms o f a ir v i
brate, This distance [Mark it, a real "distance,” 
increasing according to loudness or intensity,] is 
called the amplitude o f vibration.”—“ We have al
ready learned that what is loudness in our sensa
tions, is, outside of us, nothing more than width o f 
swing, or amplitude of the vibrating air-particles.” 
—“ Imagine one of the prongs of the vibrating fork 
swiftly advancing; it compresses the air [not the 
ether] immediately in front of it, and when it re
treats it leaves a partial vacuum behind. . . . The 
whole function of the tuning-fork is to carve the a ir 
[not carve the ether or some other substance] into 
these condensations and rarefa ctio n s—T y n d a l l , 
Lectures on Sound, pp. 48, 62; Heat as a Mode o f 
Motion, pp. 225, 372.

I then proved to the Doctor that his 
favorite physicist, Professor Tyndall, was 
not alone or peculiar in thus teaching that 
sound-waves were constituted of the real 
particles of the substance through which 
they pass, by taking down from his own 
magnificent library numerous authors who 
teach exactly the same thing. In the ar

ticle on “Sound,” for example, in Apple
ton's American Encyclopedia, Professor 
Mayer, a high authority, distinctly teaches 
that it is the air-particles themselves which, 
in a sound-wave, have a regular isochronal 
movement, and “swing to and fro  with the 
motions o f pendulums” as the sound travels, 
keeping up the same oscillations “to a dis
tance.” Professor Mayer remarks:—

“ It is evident that the ultimate effect of the pas
sage of sonorous waves through the atmosphere will 
be to cause the molecules o f the a ir [not the mole
cules of ether] to sw ing to and fro  w ith the motions 
o f pendulums. It is also apparent that all the 
characteristics of the periodic motion at the source 
of the sound w ill be impressed on the surrounding 
air, and transmitted through it to a distance.”

I also referred him to Professor Helm
holtz, where he distinctly teaches that in 
the passage of a sound-wave through the 
air the particles of the atmosphere—not 
of the ether—take on “comparatively a 
large amplitude o f vibration” as recently 
quoted.

In addition to these, and numberless 
passages which might be quoted from high 
authorities on the subject, I pointed out 
to my friend the fact that in Professor 
Tyndall's Lectures on Sound he devotes 
several pages (26 to 37 inclusive) to an 
elaborate calculation, condensed from La
place, the great astronomer and mathe
matician, to show why sound travels 
through air at the freezing temperature 
1090 feet a second, notwithstanding New
ton's basis of sound-velocity,deduced from 
the density and elasticity of the air, proves 
that it can not exceed 916 feet a second. 
Professor Tyndall accounts for this differ
ence of 174 feet a second (about one sixth) 
between Newton's law and the observed 
velocity, by the hypothesis so often quoted, 
that all sounds in passing through the 
atmosphere produce waves which cause 
“condensations” of the air,and thus gener
a te ^ * / throughout the entire distance the
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sound travels, and that this augmentation 
of the air’s temperature increases its *''elas
ticity,* which makes up the discrepancy in 
Newton’s calculation by adding one sixth 
to the velocity of sound. In all this elab
orate calculation by Professor Tyndall, 
too long to quote, the operation is shown 
by an engraving to be performed by the 
actual air-particles first pressing forward 
into one portion of a wave where they be
come heated by pressure, and then oscil
lating backward into another portion 
where they become cooled off.

From all this, I showed him that it was 
simple folly to try to evade the fatal con
sequences of wave-motion, which explicitly 
inculcates that the actual particles of the 
substance through which sound passes— 
whether it be air or iron, wood or water, 
— constitute the undulations, and literally 
make up the “small excursion to and fro” 
as each sound-wave passes; and that any 
serious effort by a physicist to evade this 
consequence would be to abandon the 
whole wave-theory.

I was thus exorbitantly particular on 
this point of the wave-particles themselves 
actually making the “excursion to and 
fro,” and in showing that I did not mis
conceive nor misrepresent the wave-theory, 
that by no possible contingency should 
the appearance of a quibble or evasion 
intervene to save the scientific monstrosity 
from destruction. At the close of this 
second interview I had the satisfaction, if 
not of fully converting my friend to the 
new hypothesis of substantial sonorous 
pulses, at least of obtaining from him the 
voluntary admission that such a thing as 
literal undulations in iron by the passage 
of sound, causing its particles to oscillate 
“ to and fro with the motions of pendu
lums,” to say nothing of iron billows with 
a wave-length of four hundred and seventy- 
six feet from “condensation to condensa

tion,’’which the theory necessarily requires, 
was too infinitely preposterous a supposi
tion for any scientific mind to entertain 
for a single moment.

I now assert that it is safe to predict 
that the elaborate argument and calcula
tion just referred to, in which Professor 
Tyndall unwittingly proves by careful 
figures and illustrations that the stimula
tion of a locust raises the temperature of 
the condensed half of four square miles 
of atmosphere, and thus increases its elas
ticity and adds one sixth to the velocity 
of sound, will be regarded by future gen
erations as one of the most laughable phil
osophical curiosities ever placed on record 
by a sane mind, and by the side of which 
the Ptolemaic absurdities (of making the 
earth the center of the universe, with the 
sun, moon, and stars revolving around it 
every twenty-four hours) sink into insig
nificance. While the amused reader, hun
dreds of years hence, will find no difficulty 
in framing ample excuse for the Ptolemaic 
school of philosophers on account of the 
manifest physical appearances of the 
heavens, he will be able to find nothing in 
the scientific literature or the advanced 
state of mental cultivation of this age of 
steam presses and lightning telegraphs on 
which to base the least foundation for an 
excuse palliating so stupid a theory as this 
of which Professors Tyndall, Helmholtz, 
and Mayer are the popular and acknow
ledged champions,—compared to which 
the silliest scientific hypothesis of Aristotle 
becomes sound philosophy.

Take the following as one of the many 
inevitable results of the atmospheric wave- 
theory of sound. The hypothesis that each 
particular tone consists of a regular se
quence of air-waves, with condensations 
and rarefactions which tiavel in symmet
rical succession throughout the distance 
the sound is heard, sometimes for many
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miles, without the tone being marred or 
distorted in the least degree, as distinctly 
taught by all writers on the subject, is met 
by the following insurmountable difficulty 
in the very operation itself,— a difficulty 
which, when properly weighed, must break 
down the hypothesis without the aid of 
another argument.

Waves of water, to which sound-waves 
are always compared, meeting each other 
from three or four different directions, will 
clash together and become broken up, dis
appearing in an indistinguishable mass of 
irregular hillocks, without the possibility 
of an approach toward reconstruction after 
collision. This is a fact well known to 
any one who has ever taken the trouble to 
observe the action of ripples meeting on 
the surface of a pond front the effect of 
three or four stones dropped into the water 
a few yards apart. No possible continuity 
of symmetrical waves can be traced after 
such collision* and commingling, since a 
system of waves from one direction could 
move no farther in regular form and order 
after meeting a system of equal amplitude 
from another direction. Much less could 
twenty such systems of undulations, com
ing from twenty different directions, meet, 
clash, and intermingle indiscriminately, 
and then each series move on as wavesy 
undisturbed or undistorted, which is abso
lutely the case with atmospheric sound
waves according to the current theory, 
since twenty musical instruments may be 
playing at the same time in different direc
tions around you, with their sonorous 
waves necessarily crashing through each 
other and breaking up like water-waves 
into manifold and irregular hillocks, yet 
by an effort of attention the notes of each 
instrument can be distinctly recognized as 
pure and unbroken as if nineteen other 
systems of sound-waves were not dashing 
through them in different directions!

Need we ask a clearer demonstration 
that the tones of these various instruments 
do not consist of air-waves which Professor 
Helmholtz assures us, as already quoted, 
move “exactly in the same way” as water- 
waves, are “essentially identical,” and “of a 
precisely similar nature”? If these sounds 
were really constituted, each of a “regular 
sequence” of atmospheric undulations 
moulded and sent off by its respective in
strument, as Professors Tyndall and Helm* 
holtz teach all through their books, it would 
inevitably follow that not a single tone 
could reach the ear undistorted, or in its 
proper vibrational form, if at all, as the 
waves would surely clash and be broken 
into a confused mass; for, let it be dis
tinctly remembered that if sound is con
stituted of waves, then, whenever the waves 
are ruptured or disintegrated,as they would 
be if a number of systems clashed together, 
the sound would be changed from musical 
tones to mere noise, if not destroyed alto
gether! Is not this self-evident to every 
mind competent to investigate scientific 
matters, especially in view of the fact that 
air-waves are “essentially identical” with 
water-waves?

When on another phase of the sound- 
theory and when trying to illustrate the 
operation of his “ condensations” and 
“ rarefactions” in creating a “ phase of 
opposition” and producing “interference,” 
Professor Tyndall distinctly teaches that 
if only two equal systems of waves,whether 
of sound or water, should happen to “in
terfere” by the crests of one system falling 
into the furrow s of the other system, they 
would mutually destroy each other. I will 
quote his words:—

“ In the case of water, when the frests of one 
system o f waves coincide with the crests of anoihet 
system, higher waves will be the result of the co
alescence of the two systems. But when the crests 
of one system coincide with the sinuses or furrow s 
of the other system, the two systems in whole or in
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part destroy each other. This m utual destruction 
of two systems of waves is called interference. The 
same remarks apply to sonorous waves. If in two 
systems o f sonorous waves condensation coincides 
w ith condensation and rarefaction w ith rarefaction, 
the sound produced by such coincidence is louder 
than that produced by either system taken singly. 
But if the condensations of the one system coincide 
with the rarefactions of the other, a destruction 
total or partial of both systems is the consequence. 
. . .  If the two sounds be of the same intensity 
their coincidence produces a sound of four times the 
intensity of either; while their interference produces 
absolute silence.”— Lectures on Sounds pp. 284, 285.

There is no misunderstanding this cita
tion; for if two systems of equal waves 
from two unison forks, for example, “/«- 
terfere,” by the forks being placed half a 
wave-length apart, so that the “condensa
tions” from one fork “coincide” with the 
“rarefactions” from the other, “their in- 
terfcrence produces absolute s i l e n c e Yet, 
as we see, twenty different sounds, with 
their twenty different systems of air-waves, 
will infallibly reach the ear from as many 
different directions, while each individual 
sound will be as distinctly heard by special 
attention and as perfectly unbroken as if 
no other sounds crossed its path. Is it 
possible to suppose that twenty different 
systems of actual, corporeal air-waves, from 
as many points of the compass, can thus 
crash through each other, but invariably, 
without a single exception, while being 
fretted and broken into inexplicable tum
uli, as they must be if actual waves, each 
proceeds separately on its journey, and 
undistorted enters the ear with its “con
densations” and “ rarefactions” unmarred, 
*—as must be the case to represent the 
appropriate tone? Yet two systems of 
sound-waves are just as liable to interfere 
and cause “absolute silence” as to coincide 
and be heard!

Nothing, it would seem, but desperation 
in support of a theory could prevent a 
mind competent to reason on a scientific

subject from seeing the contradiction and 
practical fallacy of the wave-theory, from 
this consideration alone. Yet so far from 
throwing a ray of suggestive light on the 
mind of Professor Tyndall, so absolutely 
wedded seem all his intellectual powers 
to the manifest folly of air-waves, that he 
not only is willing to accept the stupen
dous impossibility of twenty such systems 
of atmospheric undulations breaking 
through each other and yet continuing 
undistorted, without the shadow of “inter
ference,” but he raises the number to a 
“thousand” systems of such waves passing 
through “the same air” “at the same time,** 
and each tone addressing the tympanic 
membrane, if listened to by the proper act 
of attention. As there is no possible way 
of knowing that “the same air” can ac
commodate a “thousand” tones from a 
“ thousand instruments” at “ the same 
time” only by hearing them, it utterly ex
plodes this idea of the “ interference” of 
air-waves, and with it the .existence of 
such waves as the means of sound-propa
gation. For, if sonorous air-waves really 
exist, and if two systems stand an equal 
chance of destroying each other by inter
ference, what would become of a “thou
sand” systems from a “thousand instru
ments” passing through the same air at 
the same time? Professor Tyndall re
marks :—

“ The same air is competent to accept and trans
m it the vibrations o f a thousand instruments at the 
same time. When we try to visualize the motions 
o f that air—to present to the eye of the mind the 
battling o f  the pulses direct and reverberated—fat 
imagination retires baffled at the attempt.'*—Lec
tures on Sound, p. 257.

No wonder “ the imagination retires 
baffled” at the legitimate consequences 
of a theory so practically impossible and 
absurd, in the very nature of things! We 
have only to reflect that the cylinder of 
air entering the ear is no larger than a
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jtraw, and that this small body of air has 
to receive the waves from “a thousand in
struments at the same time/' and that 
these are actual, physical air-waves, with 
“condensations and rarefactions/’ some 
of them measuring five, ten, and tiventy 
feet from crest to crest and of proportion
ate amplitude, each instrument sending 
into this small cavity from forty  to many 
thousand such waves each second, and yet 
that all these billows of air, crashing 
through each other from different direc
tions at a velocity of 1120 feet a second 
as they approach the ear, fall undistorted 
against the tympanic membrane^ while, 
let it not be forgotten, any two systems o f 
equal waves stand the same chance o f “inter
ference” and consequent “absolute silence” 
as of being heard! No wonder that “ the 
imagination retires baffledM!

The same difficulty applies with equal 
force to the Undulatory Theory of Light. 
The waves of ether—a substance which 
Professor Tyndall supposes to resemble a # 
“jelly”—from a distant star,after crashing 
through a million other systems of ethereal 
undulations from as many stellar bodies, 
liable to infinitely complicated distortions, 
seem to enter the eye without the mark of 
a collision on their polished billows!

Had Professor Tyndall informed his 
class of scientific students how a single 
air-wave from E of the double bass, 28 feet 
long and of at least two or three feet 
amplitude, if symmetrically proportioned 
as it should be if “ essentially identical” 
with water-waves, could make its way un
broken through a cylinder no larger than 
a quill, so as to make a proper impression 
as a wave on the tympanic membrane, he 
would have solved a problem incompar
ably of more importance than any sonor
ous demonstration made during his eight 
lectures, and the class could the/i have 
well afforded to let him “ retire baffled”

in regard to how “a thousand ” such waves 
could all enter the ear at one time!

While these difficulties, which couLdl be 
greatly increased in number, are utterly 
unanswerable by the wave-theory* not oue 
of them applies with any force against the 
hypothesis here maintained that sound 
consists of corpuscular emissions radiated 
in sonorous discharges.

Sound, being thus an incorporeal sub
stance, not subject to the physical laws 
which control air-particlas or any other 
corporeal molecules, acts without regard 
to interfering objects, only as to their con- 
ductibility, just as the intangible particles 
of magnetism, darting from the poles of a 
magnet, know no interference of even the 
most solid and imporous substances. Yet* 
as shown in an earlier chapter of this work, 
such magnetic currents must be emana
tions of attenuated substance, since they 
actually produce corporeal effects—mov
ing ponderable masses of iron. How sim
ple, therefore, that sound, as constituted 
of corpuscular emissions, under a some
what similar law of diffusion, should defy 
the interference of counteracting currents 
of the same substance by their passing 
through each other without disruption? 
Yet how plainly impossible is this action 
with air-currents when the undulations 
from two fans clashing in a room, with 
sufficient smoke admitted to visualize the 
air-movements, will distort and completely 
obliterate each other’s system of waves, 
demonstrating that even two systems of 
any corporeal undulations, coming into 
collision, will annihilate each other and 
prevent ail further orderly progress?

I now invite the reader to a most de
monstrative argument against the wave- 
theory of sound, and which at the same 
time as conclusively demonstrates the cor
puscular hypothesis to be the only satis
factory or rational solution of the problem.
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I refer to the well-established scientific 
fact that sound is wholly unaffected by 
the wind\ only so far as relates to the small 
effect from the bodily movement o f the at
mosphere as a conducting medium, which, in 
that respect, would be no different from 
a body of iron or water moving with or 
against the direction of sound while con
ducting it.

Contrary to the popular idea, it has been 
proved by the careful observations of sci
entific men employed in our Signal Service, 
as well as in the service of other nations, 
that fog-horns and steam sirens are many 
times heard against a violent gale much 
farther than with it, even when the atmos
pheric conditions seemed to be the same. 
This being the fact, would not the ratioci
nation of any reflecting mind force the 
conclusion that sound is something else 
than physical air-waves,which, so far from 
traveling against the wind a distance of 
from ten to fifteen miles, and at a velocity 
of over a thousand feet a second, can not 
travel against it at all even a dozen feet, 
when forced from the mouth of the most 
powerful fog-horn in the service? If the 
mind reasons at all from this annihi
lating fact so clearly arrayed against the 
atmospheric wave-theory, would it not at 
once be driven to the conclusion that 
sound must be some kind of corpuscular 
emanation which moves Uninfluenced by 
the gross or ponderable materials through 
which it passes, save so far as relates to 
laws of conduction, somewhat analogous 
to those governing electricity ?#

General Duane, of our Signal Service, 
in his report to the Government, says:—

“ The signal is often heard a great distance in 
one direction, while in another it will scarcely be 
audible at a distance of a mile. This is not the 
effect o f the wind, as the signal is frequently heard 
much farther against the w ind than w ith it. For 
example, the whistle on Cape Elizabeth can always 
be distinctly heard in Portland, a distance of nine
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miles, during a heavy northeast snow-storm, t\e 
w ind blowing a gale directly from  Portland towan 
the w histle."

But the reader might query as to whether 
Professor Tyndall would be willing to ad
mit such a fatal state of facts against his 
favorite theory of sound consisting simply 
of air-waves moulded and sent off from a 
fog-horn or from any other sound-producing 
instrument. I will allow Professor Tyndall 
to testify on this most essential question, 
as he does in his Third Edition ol Lectures 
on Sound\ in which he introduces a special 
chapter on Coast Signals. At page 296, 
reporting his observations off the South 
Foreland, he says:—

“ At a distance of 9} miles from the station the 
whistles and horns were plainly heard against a 

w ind w ith a force o f  4; while on the 25th, with a 

favoring  w ind  the maxifhum range was only 6} 
miles. P lainly , therefore, something else than the 
w ind m ust be influential in  determining the range 
o f sound"

“ Plainly, therefore,” Professor Tyndall, 
sound must consist of “ something else 
than ” air-wavesfor if it were only atmos
pheric undulations, as the wave-theory so* 
clearly teaches, it could not be heard 
against a wind “with a force of 4” twenty 
feet from the mouth of the most powerful 
fog-horn ever constructed. It must be an 
exceedingly slow wind which would not 
counteract the speed of air-waves sent off 
by the vibrations of a horn, which I have 
shown in a former argument can not reach 
to a distance of but a few feet in still air. 
while their velocity does not exceed five 
to ten feet a second even in a quiet room! 
A breeze which can be felt at all would 
travel faster than that.

One of the central errors of the wave- 
theory, and one on which its very existence 
hinges more completely, perhaps, than on 
any other, is this pivotal supposition that 
the vibratory motion of a  sounding body,



Chap. VL The N ature o f Sound. 259

such as a string, tuning-fork, reed, or horn, 
acts upon the elasticity or spring quality 
of the atmosphere, and, by shoving its 
particles ahead, transmits a shock or 
“push” to other particles still in advance, 
these to others, and so on, by which means 
an air-wave or condensed pulse is driven 
off to a distance with the observed velocity 
of sound.

No greater mistake was ever perpetrated 
by physicists than to suppose such a thing 
as this possible with a body like our atmos
phere, possessing perfect mobility and such 
trifling density, with no measurable or ap
preciable elasticity or spring-force, under 
slow displacement, unless confined as in a 
tube and acted on by a piston. I propose, 
therefore, at this point, to make a brief 
digression from this question of wind and 
its supposed, influence on the range of 
sound, at least long enough to take up 
and analyze this problem of the so-called 
spring-power of the air, and with it this 
vital supposition of the wave-theory that 
the vibratory motion of a sounding body 
is capable of transmitting a pulse to a 
great distance from particle to particle 
of the air with the observed velocity of 
sound.

In the preceding chapter it was shown 
in different ways that there was no such a 
thing, in fact or in philosophy, as this so- 
called “ spring-power,” or elasticity of the 
atmosphere when unconfined,which would 
tend to transmit a pulse from particle to 
particle even a single foot in advance by 
the vibratory motion of a tuning-fork or 
other sounding body. Yet Professor Tyn
dall, in his introductory lecture on sound, 
teaches, in the most conspicuous manner, 
that the air acts in transmitting tone the 
same as a spiral spring, when shoved lon
gitudinally, acts upon its own substance, 
and that if one particle of air should be 
suddenly pushed, it will communicate the

push to "the next particle in the same'di- 
rection, it to the next, and so on, at the 
observed velocity of sound, and through
out the entire distance a sound may be 
heard, if ten miles!

To make sure that his audience did not 
fail to catch and retain a correct id$a of 
this fundamental principle of the wave- 
theory of sound, the Professor proceeded 
to illustrate it, thus to impress it on the 
memory, by placing a row of glass balls in 
a groove so closely together as to touch 
each other, the end one of which being 
pushed longitudinally in the direction of 
the row would transmit the impulse through 
the entire line,driving off the farthest ball, 
just as the air-particles at a distance from 
a sounding body are claimed to be finally 
driven against the tympanic membrane, 
thus causing it to vibrate.

He also illustrated the same idea by 
employing a row of boys, each with his 
hands resting on the shoulders of the one 
in front throughout the line of half a dozen, 
more or less, the hindmost one of whom 
being pushed forward would communicate 
the impulse, by the spring-power of his 
rigid arms, to the next, he to the next, and 
so on, the last boy being pushed oversav
ing no other boy in front of him to receive 
the shock! But I must quote the lecturer's 
words, in order to properly convey the 
idea:—

** I place these balls along a groove, thus, Fig. 1, 
each of them touching its neighbor. Taking one 
of them in my hand, I urge it against the end of 
the row. The motion thus imparted to the firs t ball 
is delivered up to the second\ the motion of the sec
ond is delivered up to the third, the motion of the 
third is imparted to the fourth; each ball after 
having given up its motion returning itself to rest. 
The last ball only of the row flies away. Thus is 
sound conveyed from  particle to particle through the 
air. The particles which f i l l  the cavity o f the eat 
are fina lly driven against the tympanic membrane, 
which is stretched across the passage leading to the 
brain. This membrane, which closes the ‘drum* 
of the ear, is thrown into vibration f  &c.
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Speaking of the row of boys, hie says:—
"We could thus transmit a push through a row 

of a hundred boys, each particular boy, however, 
only swaying to and fro. Thus also we send sound 
through the a ir and shake Ihe drum o f the distant 
ear, while each particular particle o f the air concerned 
in  the transmission o f the pulse makes only a small 
oscillation."— Lectures on Sound\ pp. 3, 5.

Now, I emphatically protest that this 
entire argument, from beginning to end, 
as thus illustrated, is the sheerest scientific 
nonsense, and contains not one scintilla 
of philosophical truth. Nothing but the 
manifest sincerity of the lecturer while 
elaborating these illustrations prevents 
one from suspecting that, so far from se
riously intending them as a pertinent in
culcation of scientific truth,he was adroitly 
attempting to play a practical joke on his 
class, or possibly might have been trying 
to ascertain,as a psychological experiment, 
to what extent an intelligent audience 
could be duped to believe in the most 
monstrous and ridiculous fallacies when 
inculcated as science!

To teach, as he did, that the vibrating 
prong of a tuning-fork moving in one di
rection at the trifling velocity o f only seven 
or eight inches in a second (which he must 
have jestingly called “swiftly advancing*'!) 
through a substance having the fluxidity 
and small density of air, should give to its 
particles any kind of a forward impetus 
or “push” which could affect the atmos
phere a foot in advance of the prong, is 
so clearly foundationless in reason that it 
can only be accounted for on the suppo
sition of a practical joke, a psychological 
experiment, or, if serious, as an indication 
of the densest innocence of all true scien
tific knowledge on the part of the speaker.

There evidently can be no justifiable or 
even pardonable excuse in a great scien
tist deliberately comparing this assumed 
spring-power of the free particles of air to 
the action of “glass balls** secured in a

“groove,** which must necessarily be des
titute of all lateral mobility or power of 
escaping sidewise, and hence are mechan
ically compelled, when pushed in the man
ner described, to communicate their mo1* 
tion from the balls in the rear to those in 
front! Had the lecturer been illustrating 
the action of air confined in a tube and 
operated on by a closely fitting piston, as 
was done by Professor Mayer (see pages 
h i , 112), there would have been some 
appropriateness in thus exhibiting to his 
audience the row of glass balls restricted 
to a “groove.** As it was, however, these 
balls having been employed to illustrate 
the spring-power of air perfectly free to 
move laterally, and to show how a body 
like the prong of a tuning-fork, by moving 
slowly through it,would shove its particles 
ahead, and thus transmit the “push” from 
one particle to another, the illustration 
becomes as absurd as it is unscientific and 
superficial.

As well might this lucid philosopher 
exhibit to his audience a ball of platinum 
as a pertinent illustration of the density 
and specific gravity of a similar ball of 
cork/  Such a performance would be so 
flatly ridiculous that it could not be even 
mitigated by calling it a joke. Yet it would 
not be a whit more monstrous than to thus 
present the action of a row of glass balls 
secured in a “groove” as a suitable and 
pertinent illustration of unconfined air- 
particles circulating in free space! He 
might safely and pertinently exhibit the 
ball of platinum to elucidate the contrasty 
or point out the difference between it and 
the ball of cork, but not otherwise. So he 
could have appropriately employed the 
row of glass balls thus secured in a “groove" 
to point out the difference between the 
spring-force and elasticity of atmosphere 
confined in a tube, and its marvelous mo
bility, freedom from spring-power, and
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tendency to equilibrium, when circulating 
in open space! But really to occupy the 
time of his audience with the action of the 
row of balls, thus secured against the possi
bility o f lateral motion, as a proper illustra
tion of free air-particles, and to prove that 
they tend to shove each other straight 
ahead, as did this eminent physicist, is 
simply a laughable travesty on an illus
trated scientific lecture; and I am aston
ished that any audience of sufficient intel
ligence to be attracted to such an exhi
bition could permit the speaker, however 
renowned, to escape scot free, and not 
“pin him down,” to use his own words, 
and pulverize him on the spot, after incul
cating such transparent philosophical non
sense and calling it science!

On page 112 I charged physicists with 
utterly ignoring the mobility of the air,— 
that is, its tendency to flow in ail direc
tions, and then form an equilibrium,when
ever disturbed,—one of its most persistent 
and remarkable characteristics. I ask the 
candid reader if we have not here, in this 
unmistakable illustration of the row of 
glass balls, the clearest proof that my 
arraignment was just? It is entirely man
ifest, as any one can see, that a single 
word from Professor Tyndall, on the occa
sion of this exhibition, as to the lateral 
mobility of the air, or its tendency to get 
out of the way of a passing object by 
moving to the right or left, and thus take 
its place behind it, would have hopelessly 
ruined his lecture, by neutralizing every 
point he attempted to make out of his 
elaborate illustrations of the balls and the 
row of boys! To have taught, as he did, 
first that a sound is simply an air-wave 
transmitted as a “push” from particle to 
particle of the atmosphere, the same as 
the motion of the hindmost ball is com
municated through the row, and then to 
have added that unlike the row of balls

confined in the groove, the air-particles 
possess lateral mobility and are free to slip 
around behind and not be pushed at all, it 
must be manifest to any one would have 
literally shelved his whole argument, and 
brought down the house in laughter at 
such a philosophical fiasco.

He can not deny the correctness of this 
criticism, because, according to the clearly 
expressed intention of his argument as 
thus illustrated, and as absolutely required 
by the wave-theory, the air-particles in 
front of the tuning-fork’s prong have no 
more tendency or power to get out of the 
way, to the right and left, by exercising 
their mobility, and thus avoid being com
pressed and pushed ahead, than had the 
glass balls confined in the “groove” ! If 
atmospheric particles have any such a 
power, then away goes all this talk about 
transmitting condensed air-waves to a dis
tance.

The lateral mobility of the atmosphere 
being thus wholly incompatible with that 
wave-motion or spring-power of the air- 
particles required by the current theory 
of sound, hence the suppression of any 
reference to it in the writings of physicists 
when discussing sonorous propagation. I 
assert that not one such reference can be 
found in any work treating on this subject/  
It speaks illy enough for the advancement 
of true science to have the charge justly 
thrust into the faces of physicists that a 
well-known physical fact, such as this un
questionable law of pneumatics, has to be 
ignored because it is in direct conflict 
with the pivotal and central principle of 
the wave-theory of sound!

Yet it stands on record, and can not be 
controverted, that, according to the evi
dence adduced all the way through the 
preceding pages of this monograph from 
the writings of these great authorities, the 
wave-theory of sound is ^continually forced
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to ignore the simplest laws of mechanics, 
pneumatics,and acoustics,in order to main
tain its existence. Even if it has to assume 
that a trifling insect is capable of displac
ing and oscillating to and fro a mass of 
ponderable matter weighing two thousand 
million tons, as was abundantly demon
strated in the preceding chapter, this is 
nothing to the importance of tympanic i>i- 
bration, for example, because that is a part 
of the wave-theory, and must not be sup
pressed! So the mobility of the air, ex
actly as self-evident as its compressibility 
or elasticity, must be quietly suppressed, 
that the ridiculous hypothesis of atmos
pheric spring-power in the free air may 
survive and be taught as a part of the 
current sound-theory! But ignore it as 
they may, physicists can rest assured that 
as certain as the day of doom overtakes 
every false theory sooner or later, just so 
certain does this single physical fact of the 
mobility of the air ring the death-knell of 
the wave-theory of sound the moment it is 
understood and brought to bear on the 
question. As well might physical philos
ophers attempt to ignore the fusibility of 
lead or undertake to suppress the law of 
gravitation, as to try to ward off the fatal 
effects of the principle of atmospheric mo
bility in neutralizing this so-called spring- 
power of the air as illustrated by the row 
of glass balls! This stubborn law of physics 
will not down at the bidding of any philo
sophical formula, and refuses to be sup
pressed or ignored any longer at the behest 
of any so-called scientific theory.

I do not charge these authorities with 
the w ilful suppression of this scientific 
fact of atmospheric mobility. They may 
have done so unpremeditatedly, and I do 
not wish to be understood as insinuating 
to the contrary. Yet there is such a thing 
as being scientifically dishonest without 
meaning to be, or even knowing it. As

paradoxical as this may seem, yet in one 
sense it may contain the elements of truth. 
Is it not possible to be so wedded to a 
favorite theory, and to be so in the habit 
of bending all our energies to its support, 
that in discussing its principles and the 
laws involved,we many times involuntarily 
ignore difficulties which thrust themselves 
in our way, and, rather than be annoyed 
with what we allow ourselves to fancy for 
the time as temporary troubles, we shut 
our eyes to real objections, and, by thus 
putting off the evil day and refusing to 
face them at once, absolutely ignore ob
stacles which, if taken up and analyzed, 
would have overthrown our hypothesis? 
Be this as it may, no man is in a condition 
to properly investigate the details of a 
scientific theory till he is able to suppress 
and utterly stamp out this defective ten
dency of human nature, and to look at 
physical phenomena, however they may 
cross his path, with the sole object of ar
riving at the truth, whichever way it may 
lead, and of accepting its principles and 
laws, even if his most cherished hypoth
eses are thereby dashed to the ground.

It is on this basis that I make my com
plaint and enter my charge against Pro
fessor Tyndall as a popular instructor on 
questions of physical science, and insist 
that a public lecturer so recklessly careless 
of accuracy, or else so blinded by the in
fluence of a pre-adopted theory, and hence 
so uninformed on the scientific subjects 
he attempts to discuss, as not to know that 
the movement of the open hand through 
the air af a velocity of only sezten or eight 
inches in a second could produce no effect 
whatever on the air-particles a foot in ad
vance, owing to this principle of mobility 
(let alone conveying a “condensation and 
rarefaction" of the atmosphere to a dis
tance of hundreds of yards, and at a ve
locity of over a thousand feet a second),
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justly cams and ought to receive the ridi
cule of the whole scientific world. Yet 
such a motion of the hand, by being con
tinuous throughout the second, instead of 
being divided up into segmentary motions 
of sixteenths of an inch but of no greater 
velocity, ought to have more than twenty 
times the effect of utilizing this so-called 
spring-power of the air and of transmitting 
a condensed pulse to a distance that a 
tuning-fork’s prong would have, being 
twenty times as large and passing through 
the air with the same velocity.

Does not every scientific thinker, who 
is competent to reason at all on this sub
ject, know that if the movement of the 
hand through the air at a speed of seven 
er eight inches in a second would not send 
a pulse or condensation to a distance at 
the observed velocity of sound, then cer
tainly the movement of the same hand the 
sixteenth o f an inch in the same direction 
and at the same velocity could not produce 
any greater effect? And if the hand mov
ing a sixteenth o f an inch at that trifling 
velocity would produce no such condensa
tion of the air at a distance, then pray tell 
us, ye astute physicists, how it is that a 
tuning-fork’s prongs only one twentieth as 
large, moving exactly the same distance 
and at the same velocity, should send off 
an atmospheric condensation and rarefac
tion at a velocity of 1120 feet a second?

It was demonstrated mathematically in 
the preceding chapter that the prong of 
any tuning-fork can move only at a velocity 
of seven or eight inches in a second in one 
direction, and consequently that it is the 
essence of absurdity to suppose, as acous
ticians have always done, that the sound 
generated by a vibrating body, like a fork 
or string, was caused by condensed waves 
lent through the air by a movement of 
such trifling velocity. As the reader will 
recollect, I took the liberty of laying down

for the first time the new acoustical law 
by which the true cause of the generation 
of sound was clearly expressed, to which 
I would again earnestly call the attention 
of physicists. (See pp. 92, 93.)

Nothing, in fact, but this superficial and 
universal misconception of supposing that 
a tuning-fork’s prong “swiftly” advances 
when its movement is almost snail-like (not 
half as fast as a child a year old can walk, 
as proved at page 99), could ever have so 
misled physicists in regard to this erro
neous idea of “moulding” and “carving” 
and “sending off” air-waves at the enor
mous velocity of sound-pulses. If it had 
ever once flashed across the minds of these 
investigators of acoustical phenomena that 
a sounding string or prong of a tuning- 
fork was never known to travel as fast as 
one foot in a second in one direction, all this 
nonsense about the spring-power of the 
free air, and of the slowly moving prong 
or string carving and moulding it into con- 
densations and rarefactions, and sending 
them off at a velocity of 1120 feet a sec
ond by such snail-like displacement,would 
long since have disappeared from works 
on science, and physicists of to-day would 
be looking back with astonishment at the 
superficiality and stupidity of their breth
ren of the past, just as astronomers of the 
present time are often amazed at the want 
of perspicacity in mathematicians of the 
Ptolemaic school, who believed the earth 
to be the center of the universe, and that 
the sun, moon, and stars revolved around 
it every twenty-four hours.

As inconceivable as it must seem to the 
scientific students of our colleges all over 
the land, and as an illustration of my pres- I 
ent argument, it is an indisputable fact 
that even this greatest and most reliable 
of modem investigators of physics, Pro
fessor Helmholtz, honestly supposed that 
the prong of a tuning-fork necessarily
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travels “very much faster,” to use his exact 
words, than the ball of a swinging pendu
lum, as already quoted, while any scien
tific mechanic knows, or may know by a 
moment’s calculation, that a pendulum 
having beats of two seconds each, and os
cillating through a third of a circle,actually 
travels more than twenty times “faster” than 
the motion of the prong of any tuning-fork 
ever constructed! (See quotation from 
Helmholtz, page 92.)

This same investigator, looked up to as 
the highest standard authority on all ques
tions of physical science in our colleges 
and universities, honestly supposed (be
cause it appeared to harmonize with the 
requirements of the wave-theory of sound) 
that a violin-string oscillates normally with 
a velocity “/«:/*” times greater than that of 
the bow in the player’s hand, while, as it 
was fully demonstrated in the preceding 
chapter, the average velocity of the string 
in playing was not one fourth that of the 
bow, or not more than one fortieth as much 
as supposed by this world-renowned au
thority! (See quotation and exposition, 
pages 95, 96, and onward.)

Then look for one moment at the words 
of our most popular English authority on 
Sound, Light, and Heat,—Professor Tyn
dall,—whose works are so sought after as 
to be translated into most of the lan
guages of Europe:—

14 Imagine one of the prongs of the vibrating fork 
sw iftly  advancing [at the enormous velocity of seven 
or eight inches in a secondf] It compresses the air 
immediately in  fro n t of it [Marie the language,— 
not to the right nor to the le ft of it, but 44 imme
diately in fro n t of it,” just as the glass balls in the 
“ groove” push each other straight ahead if we 
shove the hindmost one!], and when it retreats it 
leaves a partial vacuum behind, the process being 
repeated at every subsequent advance and retreat. 
The whole function of the tuning-fork is to carve 
the air into these condensations and rarefactions.” 
•—Lectures on Sound, p. 62.
\  ** Figure clearly to your minds a harp-string vi

brating to and fro; it advances, and causes the 
particles of air in  fro n t of it [the same as the 
tuning-fork’s prong, not to the right or left, bat 
4 4 in front,” just as the glass balls and the boys 
push each other, straight ahead, without lateral 
mobility f \  to crowd together, thus producing a con
densation o f the a ir.”—H eat as a Mode o f Motion, 
p. 225.

Now, it is entirely plain, if there is the 
slightest appropriateness in the illustration 
of the row of glass balls in connection with 
the language here used, that sound should 
only travel in a line directly in advance of 
the moving body which generates it, since the 
sound is only produced by the compression of 
the air, and the air can only be condensed 
“immediately in fron t" o f the fo rk  or string, 
just as the glass balls can only communi
cate their motion from one to another in 
the line of the “groove,” no provision 
whatever being made for the transmission 
of their motion to the right hand or to the 
left, since all lateral mobility of the balls 
as well as of the air-particles is ignored!

Thus, the illustrations of the glass balls 
and the row of boys have the rare merit 
of consistency, being in- perfect harmony 
with the teaching of the same authority as 
to the manner in which sound is sent off 
by a vibrating body,— namely, in advance 
only, as just quoted. In perfect keeping 
with this notion of spring-power, and ac
cording to the expressly worded language 
here cited, the prong as well as the string 
“advances” and “compresses the air imme
diately in fron t of it,” and, like the balls, 
producing no effect either to the right or 
left. But when we come to consider the 
well-known fact that the sound of a tuning- 
fork is actually heard and equally as well 
at the right and left of the prong, where 
there is no lateral motion whatever, and 
consequently where there can be no com• 
pression o f the air, what becomes of this 
beautiful row of glass balls and this accom
modating file of performing boys? The
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truth is, the wave-theory of sound breaks 
down right here, unless logic and reason 
have been banished from the earth, re
quiring no other argument to shatter it 
than the illustrations and the teaching of 
Professor Tyndall, as just quoted; for, 
since the row of balls ignores the lateral 
mobility of the air, and since the prong of 
the tuning-fork only “compresses the air 
immediately in fro n t of it,” having no mo
tion to the right or left, and hence no 
compressive force in that direction, the 
single well-known fact that sound is heard' 
in that direction as well as in the line of 
its oscillation, demonstrates that sound is 
not produced by atmospheric condensa
tions at all, and hence that this spring- 
power of the free air by which hypothetic 
sound-waves are sent to a distance is 
purely chimerical, having no foundation 
in fact.

We thus reach the unavoidable conclu
sion that this assumed spring-power of the 
free air, by which a pulse or wave may be 
driven off by means of a slowly moving 
body like the prong of a tuning-fork, 
amounts to absolutely nothing, and any 
physicist worthy of the name ought to 
know it. If I move my open hand through 
the air at the velocity of a tuning-fork’s 
prong (seven or eight inches in a second), 
instead of the particles of air being com
pressed and pushed ahead on the principle 
of a spiral spring or in any manner analo
gous to the row of glass balls, thus sending 
a “condensation and rarefaction” off at a 
velocity of 1120 feet a second, any one 
with the faintest idea of the laws of pneu
matics knows or ought to know that the 
air-particles in front of my hand, bringing 
their mobility into play, move to the right 
and left as the hand advances, circle 
around it, and in the most orderly manner 
take their place behind it, thus re-estab- 
xishing the equilibrium and equalizing the

displacement caused by the moving hand 
without, in all probability, stirring the aii 
a foot from my hand in any direction.

Did Professor Tyndall, I would ask, ob
serve any such phenomena, while present
ing these illustrations to his London au
dience, as the front balls slipping out of 
the groove to the right and left passing 
around and taking their place in the groove 
behind, as he gave the row a push? If he 
did not, then there was not the slightest 
pertinency in his illustration, or similarity 
to the manifest action of air-particles,since 
the main thing always resulting from the 
movement of an object such as the hand 
through the air, is not to cause a pulse to 
travel ahead to a distance or in any direc
tion, but. for the disturbed air to accom
plish an equilibrium, and make good the 
displacement of its particles by the short
est possible route. I do not insist that an 
illustration shall go on all fours, or that it 
shall be coerced, to elucidate points not 
essentially involved in the argument, but 
I deny that there is any illustration of 
aerial displacement at all in this movement 
of these glass balls, or the semblance of 
analogy between the shoving of them 
straight ahead while confined in a “groove” 
and the disturbance of the freely circulat
ing air by a slowly moving body like a 
tuning-fork’s prong; and hence the attempt 
by this lecturer to represent the two ac
tions as in the slightest degree analogous,
I insist was simply practicing a deliberately 
contrived, though perhaps unintentional, 
imposition upon his audience.

Had his performing boys been half as 
bright as they might have been,with a few 
minutes’ private training before they made 
their appearance on the platform to assist 
in this farcical illustration of aerial dis
turbance, they could have produced a 
genuine sensation, as discomfiting to the 
lecturer as it would have been beneficial
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to his auditors, and one which would have 
caused Professor Tyndall to open his eyes 
as they were perhaps never opened before. 
It would have only required the front lads 
of the row to gently slip out of line to the 
right and left and fall back to the rear as 
the Professor gave the hindmost boy a 
“push” ! They would in this manner have 
at least conveyed some faint idea of the 
action of air when disturbed by a body 
passing through it, instead of utterly mis
representing it, as they were forced to do 
under the tuition and manipulation of this 
great physicist! Had the boys been a 
dozen years old, and possessed the advan
tages of an ordinary education up to that 
age, I very much doubt, if they had been 
left to their own common sense, whether 
they might not have been able to explode 
this great lecture in the wrty intimated 
without any priyate prompting, while the 
audience would have evidently gone home 
with a good deal more of practical scien
tific knowledge in their heads by the trick 
than they received in witnessing such a 
worthless “comedy of errors.”

But I have said enough on this question 
of the so-called spring-power of the air to 
convince,as I believe,any unbiassed mind 
that the small vibratory motion of a sound
ing body, even such as a fog-horn, would 
be incapable of transmitting a condensed 
wave to a distance of a single foot against 
the slightest breeze which could be felt at 
all, to say nothing of counteracting and 
traveling against a gale moving with a ve
locity of thirty miles an hour, or forty-four 
feet a second.

The sound of the fog-horn must, there
fore, consist of something else than air
waves. What can it be, I ask the un
prejudiced reader, if the wave-hypothesis 
fails to explain it, as it manifestly does? 
Surely there is no middle ground to as
sume between wave-motion and the emis

sion of some kind of imponderable cor* 
puscles generated by the vibratory motion 
of the sounding body, analogous to mag
netic particles, which propagate themselves 
through the air and through other sub
stances in defiance of such physical con
ditions as atmospheric currents.

If my hypothesis is, therefore, the true 
one, it would seem that this imponderable 
sonorous substance, whatever it may con
sist of, should travel at the same velocity 
against the wind as with it, minus the ve
locity of the atmosphere itself,which,being 
the conducting medium of the sound-par
ticles and traveling bodily in an opposite 
direction must necessarily subtract that 
much from their speed. That is to say, If 
a gale is blowing twenty miles an hour, 
with a temperature of sixty degrees Fah
renheit, sound, which travels in still air 
1120 feet a second, would move against 
this current but 1091 feet a second,because 
the air itself moves in the opposite direc
tion 29 feet a second, which must neces
sarily be deducted. It is just the same in 
principle as if electricity traveled 1000 
miles a second through a wire, while the 
"wire was itself drawn a mile a second in 
the opposite direction. It requires no ar
gument to show that the forward advance 
of the electric pulse would be but 999 miles 
a second instead of 1000. I will here ven
ture the prediction that this formula as to 
the effect of wind will be found accurate 
whenever future science shall, by careful 
experiment, ascertain the facts, which will 
show that sound-pulses or sonorous dis
charges travel absolutely unaffected by 
air-currents, thus furnishing a clear dem
onstration that air waves, with “conden* 
sations and rarefactions,” and a “small 
excursion to and fro” of the air-particles 
composing the waves, have nothing what
ever to do with sound-propagation, since 
they could not travel against the wind at all
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One would think that this fact alone, 
of sound traveling with nearly the same 
intensity and to the same distance against 
the wind as with it, so clearly shown by 
*he testimony recently quoted, ought to 
have opened the eyes of scientific men 
long ago to the self-evident impossibility 
of sound traveling by means of atmos
pheric undulations driven off from a vi
brating body like a fog-horn. It would 
really seem that a logical mind ought not 
to reflect on the problem one minute, in 
view of this evidence, without being forced 
to the conclusion that air-waves, with the 
oscillation “ to and fro” of all the particles 
involved in the transmission, utterly fall 
short of explaining the phenomena of 
sound-propagation. That physicists have 
not long since reached this conclusion can 
only be accounted for by the fact that 
such a thought as calling in question the 
truth of the long-established and univer
sally accepted wave-theory of sound was 
too preposterous a supposition to find a 
resting-place in their learned heads,— 
though they have told us over and over 
again, as recently quoted, that sound-waves 
in air move “exactly in the same way” as 
water-waves, are “essentially identical,” 
and “precisely similar.” Yet there is not 
to-day an engineer who would not laugh 
in the face of a man who should assert 
that a steamboat, anchored* in a rapid 
stream, could send the waves from its re
volving wheels as far up-stream as down, 
or even send them at all against the cur
rent, provided its movement was as rapid 
as the motion of the revolving paddles; 
while this same engineer, if he happened 
to be a disciple of Professor Tyndall, would 
see not the least absurdity or inconsistency 
in a vibrating fog-horn, which could not 
stir the still air over twenty-five or thirty 
feet from its mouth, sending actual air
waves against a violent gale at a velocity

of a thousand feet a second and to a dis« 
tance of a dozen miles with such force 
that the oscillating air-particles would 
be sensibly dashed against the tympanic 
membrane, causing it to physically vi
brate !

It staggers human credulity that men 
can be found to believe such an enormous 
fallacy,without once calling it in question; 
for there is not to-day in the m thology 
of all heathendom a superstition involving 
results without adequate means more ab
surdly ridiculous than is the mechanical 
result involved in this universally accepted 
scientific superstition, which absolutely 
converts a tiny insect, as I have already 
demonstrated, into an engine of 50,000,000 
horse-power! Yet the scientists who hold 
to such a monstrous impossibility, which 
hurls defiance into the teeth of all known 
laws and forces of Nature, are the very 
men to look with sardonic pity on a man 
who is so superstitious as to admit the ex
istence of a God or to believe in the im
mortality of the soul!

The great diversity observed in the 
range of sound,when no perceptible differ
ence exists in the state of the atmosphere, 
is just now the puzzling question with the 
scientific world, particularly with those en
gaged in the Signal Service of the various 
civilized nations.

Professor Tyndall devotes an entire 
chapter to this inexplicable problem, leav
ing it after all about where he found it, 
with the mere opinion that this diversity 
of range in clear air is due to banks or 
clouds of invisible vapor of more or less 
conductibility or resistance, as the case 
may be, to the air-waves sent off by the 
fog-horn! This surmise is about as satis
factory as the hypothesis of an invisible 
and intangible ether like a “ jelly,” filling 
all space and all solid bodies, by which to 
account for the useless undulations of light
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and heat, rather than admit them to be 
substantial emanations.

That a fog-horn or steam siren should 
be heard sixteen miles in a still, clear at
mosphere, one day, and the next be inau
dible a distance of two miles in the same 
direction and with the same atmospheric 
conditions precisely, so far as ordinary ob
servation can determine, may well be a 
mystery to cause scientists to marvel, and 
I venture the prediction that it will never 
be explained satisfactorily till the true 
substantial nature of sound is made a fac
tor in the investigation.

Are physicists sure they understand all 
about even the substantial structure of our 
atmosphere? Perhaps if they did, such 
improbable guesses as banks and clouds of 
iiwisible vapor, sufficiently dense to coun
teract air-waves and stop their progress, 
might be rendered unnecessary. Let us 
see if some guess in regard to the air itself 
will not more likely furnish a basis of solu
tion for this puzzling problem than the 
supposition of clouds of vapor which can 
not be seen, yet so formidable as to stop 
aerial undulations!

What right have we, for example, to 
assume that our atmosphere is homoge
neous or structureless,—the particles of 
which, Professor Tyndall says, swing in 
ether like suspended grains? How do we 
know that the molecules of the air, even 
in a state of rest and when comparatively 
free from aqueous vapor, as in a clear day, 
may not have been left in a relation to 
each other similar to that of the molecules 
of wood or other tangible bodies, having 
a lamellar structure analogous to grain or 
fiber, running either with the sound or at 
right angles to it? And how do we know 
but that the next current or cool night 
which intervenes may reconstruct these 
invisible strata of this wonderful substance 
called air, by throwing them into “pi,” as

the printer would say, or transversing die 
arrangement of their particles?

It is a well-known scientific fact that 
sound travels with the grain through cer
tain kinds of timber, such as fir, with 
nearly six times greater velocity than cross
wise of the grain, or at right angles to its 
exogenous rings, while it is reasonable to 
infer that its range would be correspond
ingly enhanced with the grain, could a 
sufficient body of such wood be brought 
together into a solid mass to test it. (See 
Tyndall's Lectures on Sound’ p. 41.) This 
fact alone ought to have suggested the 
possible explanation that the same sonor
ous corpuscles which will select the most 
favorable arrangement of the molecules 
of wood or qther solid substances for the 
greatest velocity or range, might also elect 
the most favorable arrangement of the 
ever-shifting air-particles, suited one day 
for a greater penetration than another, 
even when to visible appearance the con
ditions seem exactly the same.

If this hypothesis should be admitted 
(and it surely seems more reasonable than 
that banks of invisible aqueous vapor should 
stop the progress of sound, when it is known 
that water is a fourfold better conductor 
of sound than pure air), it at once ac
counts for the problem of diversity of 
range, with all its attendant phenomena, 
when atmospheric conditions appear the 
the same.

Take the remarkable occurrence of 
echoes, often heard returning from a clear 
atmosphere but a few hundred yards dis
tant, with not a cloud in sight, and when 
no moisture can be detected in the air. 
Suppose, instead of clouds of invisible va
por (which all considerations go to render 
improbable), that the grain of the air, so 
to speak, or the lamellar stratification of 
its molecules, happen to be such as to run 
across the direction of the sound-discharges
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at a distance of a quarter of a mile from 
the sounding body, it would present a less 
penetrable surface to the sonorous pulses, 
and a rebound or echo would be the con
sequence. But the rebounding of simple 
air-waves from a bank of pure air is a self- 
evident absurdity.

There are very few persons who have 
not at some time or other observed that 
the ringing of a church or steamboat bell, 
the roar of a train of cars, or the noise of 
a cataract, would sound out with great in
tensity, when at other times it would be 
scarcely audible in the same positions. 
Almost universally this has been supposed 
to be caused by the direction of the wind, 
while the smallest attention shows this to 
bea popular mistake, since the same effect 
will occur exactly when there is not a 
breath of air stirring either way, and even 
when the atmosphere is comparatively free 
from vapor. What law, then, can explain 
this remarkable phenomenon so beautifully, 
and, at the same time, so simply, as the 
possible stratification of the air, as I have 
supposed ? That such grain-like texture in 
the air-molecules has not been known 
heretofore may alone be attributed to the 
fact that atmosphere itself, though a cor
poreal substance, is invisible.

How many times,’ also, has it been ob
served, as an inexplicable mystery, by men 
employed in the Signal Service, and as 
noted by General Duane, that a sound 
from a siren which can not be heard at a 
distance of two miles in a still, clear air, 
can at the same time be heard distinctly 
six pr eight miles farther on in the same 
direction ? What hypothesis can so simply 
and beautifully explain this as the one 
here suggested? We have only to suppose 
that a sloping bank of air, presenting op
posing grainy may rest on the water at a 
distance of two miles from the station, and 
that the sound-discharges, striking its

slanting roof, glance over the heads of the 
observers, and striking another body of air 
with favoring grain, or with its molecular 
laminae arranged longitudinally with the 
sound’s direction, find no difficulty in pen
etrating it and thus reaching the ears of 
observers inclosed by it. The mere pos
sibility of this explanation being the true 
solution, with its great simplicity, being 
applicable to every conceivable variety of 
such phenomena, most of them now re
garded entirely inexplicable, would seem 
to commend it to favorable attention. The 
greatest difficulty it will have to encounter 
will be . the mischievous idea of homoge
neity wherever heterogeneity can not be 
distinctly traced, or where structural ar
rangement can not be identified under 
microscopical observation or by philo
sophical tests, which has done much to 
forestall explanatory investigation in more 
than one branch of science, as will be 
seen when we come to consider Professor 
Haeckel’s evidence of spontaneous gener
ation in the next chapter.

I do not venture the foregoing as abso
lutely the true explanation of the puzzling 
problem of diversity in the range of sound 
under apparently similar conditions of at
mosphere, but throw it out for what it is 
worth, willingly trusting the science of the 
future to unfold a more rational solution.

In view of the facts which this single 
question of atmospheric currents and their 
influence on sound has developed, and in 
view of the numerous problems which 
seem hopelessly unsolvable by the current 
theory of wave-motion, may we not safely 
predict that a revolution is near at hand, 
when light, as by a new scientific revela
tion, shall break upon the world, and when 
the old hypothesis of sound-waves will be 
utterly abandoned by physicists for the 
vastly simpler and more rational view of 
corpuscular emanations,— against which,
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as the attentive reader must have observed, 
lies none of the immeasurable difficulties 
which everywhere confront the wave- 
theory? With this always consistent solu
tion of every conceivable problem which 
the phenomena of sound can suggest made 
the rule of our scientific faith and practice 
on this question, might there not be dis
coveries made now undreamt of, and pro
cesses of sonorous penetration devised for 
piercing the densest fogs, which would not 
only defy the supposed stratification of the 
air, but all banks and clouds of vapor, 
visible and invisible? That such discov
eries have not yet been made maybe safely 
attributed to the erroneous basis of all our 
investigations on the subject of sound- 
transmission, or all true conceptions of 
even what sound is. To be wholly ignor
ant of the nature of sound would seem 
necessarily to involve very imperfect ap
prehensions as to its true mode of propa
gation or manner of conduction, as well 
as to the most efficient means of utilizing 
it to the best advantage. Truly may Pro
fessor Tyndall say,as he does in his Third 
Edition of Lectures on Sounds page 328:—

“ Assuredly no question o f  science ever stood so 
much in need o f revision as this o f  the transmission 
o f  sound through the atmosphere. Slowly but surely 
we mastered the question; and the further we ad
vanced the more plainly it appeared that our reputed 
knowledge regarding it was wrong from beginning 
to end."

How literally yet unintentionally does 
this great authority express the present 
state of true scientific progress upon this 
whole question of sound, and how unwit
tingly has he confessed the truth when he 
says “that our reputed knowledge regard
ing it was wrong from  beginning to end”? 
When he comes to realize that his own 
oracular words are broadly true, and that 
the very foundation of all knowlege on 
the subject—the Undulatory Theory itself 
—is an absurd fallacy “from beginning to

end,” he will then be able to call for “re
vision,” with all that the term implies.

A few pages back I took occasion to 
animadvert somewhat severely on the first 
two illustrations employed in Professor 
Tyndall’s course of lectures, namely, the 
row of glass balls in a groove, and the row 
of boys, in which he attempted to show 
that a body moving through the atmos
phere pushes the air-particles ahead of it, 
or, which is the same thing, communicates 
motion directly ahead, as the balls and the 
boys communicate their motion one to 
another in a forward line when the hind
most ones receive a push.

I now call the reader’s attention to 
another illustration (Fig. 4, in Lectures on 
Sound), by which the lecturer attempts to 
convey a similar idea, but which, if any
thing, is a far more signal failure than the 
others, because its fallacy is so clearly 
self-evident.

I will first briefly describe his illustra
tion and the lesson taught by it, as shown 
in the engraving, which represents a tin 
tube fifteen feet long and two inches in 
diameter, having a wide flaring mouth at 
one end and a small conical outlet at the 
other for the purpose of concentrating and 
directing the sound-pulse, as he calls it 
against a lighted candle-wick, thus show
ing how a sound-wave may be actually 
made to “blow the candle out”! He essays 
to demonstrate all this before his audience 
by placing the candle-flame directly in 
front of the conical outlet of the tube, and 
then clapping two books together at the 
other end, thus directing the discharge of 
sound or the compressed wave generated 
thereby into its bell-shaped mouth. The 
result is, the candle is, of course, blown 
out; and, on the strength of it, this accurate 
scientific authority declares to his audience 
and to the world that it is the sound 
“pulse” and not a “p u ff o f air” which
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produces this result! But I must quote 
his own literal words, or I am sure the 
scientific reader, if unacquainted with his 
book, would be tempted to doubt the ac
curacy of my representation:—

44 At the distant end of the tube I place a lighted 
candle, c, fig. 4. When I clap my hands at this 
end, the flame instantly ducks down. It is not 
quite extinguished, but it is forcibly depressed. 
When I clap two books, B B, together, I  blow the 
candle out. You may here observe, in a rough way, 
the speed with which the sound-wave is propagated. 
The instant I clap, the flame is extinguished; there 
is no sensible interval between the clap and the ex
tinction of the flame. I do not say that the time 
required by the sound to travel through this tube is 
immeasurably short, but simply that the interval is 
too short for your senses to appreciate it. To show 
yon that it is a pulse and not a puff o f  air% I fill one 
end of the tube with smoke o f  brown paper. On 
clapping the books together, no trace o f  this smoke 
is ejected from the other end. The pulse has passed 
through both smoke and air without carrying either 
of them along with it.”— Lectures on Sound, p. 12.

As astonished as the reader no doubt is 
at this quotation, it is absolutely the lan
guage of Professor Tyndall, whose name 
is as familiar on questions of science as 
any household word to persons who are 
accustomed to reading the papers. To 
suppose it possible that a physicist could 
be’found, making any pretensions as a 
public lecturer, who could have deliber
ately written out and published to the 
world such a statement of a scientific ex
periment in which he so utterly misappre
hended the entire operation, passes belief, 
and would be scouted at once, except for 
the fact that we have the evidence before 
us in such unmistakable words that it can 
not be gainsaid. And it equally staggers 
credulity that an intelligent audience,com
posed largely of scientific students, could 
attentively listen to this lecture and not 
have detected the fallacious character of 
the doctrine taught and the misguiding 
tendency of the illustrations presented.

These critical students, however, looked 
on approvingly, and saw this eminent lec-. 
turer clap the books together in such a 
manner as to force the air through the 
tube and thus extinguish the candle, and 
yet never suspected the transparent nature 
of the deception, even after the Professor 
had flatly stultified himself by saying that 
“when I clap two books together, I blow 
the candle out”! Why did they not ask 
him to explain how he could “blow” a 
candle out without a “puff of air,” or a 
“ puff” of some other material substance? 
He might as well talk of wasbtnghis hands 
without some kind of fluid! Sound can 
not “blow” out a flame, or even stir it, 
unless it should happen to be tuned in 
unison, as elsewhere explained, of which 
the reader will soon be abundantly con
vinced.

This jumbling of a “sound-pulse” and 
a condensed air-wave together,as one and 
the same thing, by which the candle was 
blown out, is in exact keeping with this, 
same lecturer's memorable solution of 
magazine explosions and the breaking of 
all the windows at Erith by a “sound- 
pulse,” as so completely turned against the 
wave-theory at pages 104, 105, and on
ward, which the reader would do well to 
re-examine. Believing it possible, as does 
Professor Tyndall, for a “sound-pulse” to 
“blow” down a house, or even “blow” 
human beings to fragments, as has hun
dreds of times been done near an explod
ing magazine, it would have been strange 
indeed and flatly contradictory for him 
not to teach that it was a sound-pulse in
stead of a “puff of air” which blew out the 
candle when the books were clapped to
gether at the big end of the tube! A scien
tific authority who was capable of believ
ing and teaching, as he did in the same 
lecture, such infinite nonsense as that a 
church could be wrecked by a sound-pulse,
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^however intense or however produced, and 
who was incapable of distinguishing such 
a pulse from a compressed air-wave, could 
not be expected to possess a very correct 
comprehension of this experiment with 
the tin tube, or to apprehend the true na
ture of the action on a lighted candle of 
clapping two books together. To have 
admitted the simple and undeniable truth 
that it was really a “puff of air” and 
nothing else which blew out the candle, 
would have been to utterly stultify all he 
was about to say a few pages ahead in re
gard to magazine explosions, since the two 
phenomena would have been directly op
posite.

Readers of this review, if disciples of 
Professor Tyndall, and especially those 
scientific students who so quietly and ap
provingly listened to his lectures, will now 
have an abundant reason to smile at their 
own credulity in ever believing such a 
babyism as that it could have been a. sound- 
pulse or anything save a “puff of air” which 
produced this effect of blounng out the 
candle. I ask them to give me their un
biassed attention for a single moment

As a proof that it was “not a puff of air” 
which produced this result, but a “sound- 
pulse,” look at the ocular demonstration 
which the lecturer had ready at hand, and 
which seemed to be such a clincher as to 
silence and literally overwhelm any scien
tific doubting Thomas who might happen 
to be in the assembly! “ I fill one end of 
the tube with the “smoke o f brown paper ”/ 
Which “end,” Professor? Why, of course 
he was too shrewd and skilled a public 
lecturer and experimenter to fill the wrong 
end of the tube, or the one nearest to the 
candle, for he well knew (or if he did not 
know it he is to be pitied) that if he had 
filled the small end with smoke, instead 
of the large end fifteen feet away, a visible 
*puf f ” would have greeted his audience every

time the books came together, and would thus 
have ingloriously exploded the whole de
ception ! Hence, he was cautious enough 
to put the smoke into the large end of the 
tube, so that it would be compelled to 
travel fifteen feet before it could pass out 
at the small end, which would have re
quired at least five or six powerful daft 
of the books to carry it that distance! Of 
course this was purely accidental, as we 
must charitably suppose, since it never 
occurred to this able and authoritative in
vestigator of science to fill the entire tube 
“with the smoke of brown paper,” and 
then see whether it would “ puff,” which 
would have been more easily done than 
filling “one end” of it, because special 
care had to be used not to let the smoke 
creep ahead too far into the tube, or too 
near to the outlet,lest an accidental “puff” 
should undeceive the audience,—while 
this critical class of scientific students 
equally forgot to request him to do so! 
They constituted, to say the least, an au
dience remarkable for deference to au
thority if not for scientific perspicacity, 
and proved themselves unprecedented for 
the marvelous character of their amiabil
ity,—literally sitting there and taking 
down the logic as well as “smoke of brown 
paper,”without asking a question or offer
ing the least interruption except to ap
plaud!

It is true it seemed impossible to suspect 
a trick of prestidigitation or anything 
wrong on such an occasion,especially from 
the apparently frank and candid style of 
the lecturer. He did not hesitate to tell 
his auditors, in the plainest language, that 
it was uone end of the tube” only which 
he filled “with the smoke of brown paper,” 
and they saw distinctly, when he put the 
lighted brown paper into it, which “end" 
of the tube he meant; so there was ap
parently nothing unfair or disingenuous
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in the performance. Then, after filling 
this particular “end of the tube,” he hon
estly clapped the books together in front 
of the bell-shaped mouth, without “a trace 
of this smoke” being “ejected from the 
other end”! After such a conclusive dem
onstration, is it any wonder that he should 
have so triumphantly added: "thepulse has 
passed through both smoke and air without 
carrying either o f them along with it ”/

But now I ask, seriously, how did Pro
fessor Tyndall know that no air was car*: 
ried out of the small end of the tube when 
he clapped the books? Evidently in the 
same way exactly in which he knew that 
no smoke was carried out,—he did not see it! 
The reason why he did not see the smoke 
pass out was because it could not get out, 
since it was impossible for it to travel the 
whole length of the tube at a single clap! 
This, to say the least, was a good and suffi
cient reason. Smoke being a visible sub
stance, it was absolutely essential to the 
success of the experiment that it should 
not pass out when the books were clapped, 
or it evidently would have been seen by 
the audience. Hence, as before stated, 
that was mechanically provided against 
by placing the lighted brown paper in the 
proper end of the tube fifteen feet away 
from its outlet. But the air being entirely 
invisible, it made no difference if the tube 
was full of it, as it necessarily was, and it 
mattered not a whit if the air puffed out 
at the small end every time the books came 
together, as it manifestly did, it was the 
easiest thing in the world for this eminent 
lecturer to assume and announce to his 
audience that “the pulse has passed through 
both smoke and air without carrying either 
of them along with it,” because he knew 
very' well that the most argus-eyed scien
tific student present could not see a “puff 
of air” even if it did pass out!

Here, again, we have this same invisible

dodge which was so convenient in discuss
ing the amplitude of sound-waves,in which 
the air-particles were claimed to oscillate 
“ to and fro with the motions of pendu
lums,” and as having “comparatively a 
large amplitude o f vibration" yet which 
turned out to be no amplitude at all—not 
even enough to be seen by the aid of a 
microscope—when brought to bear on iron 
with waves admitted to be seventeen times 
as long! Air being wholly invisible, these 
physicists seem to claim the right of as
suming anything in regard to it which hap
pened at the time to suit their theory, ap
pearing to feel safe against adverse criti
cism, since no,one can see a “puff of air,” 
and therefore, as they suppose, dare not 
contradict them!

But I have concluded that this invisible 
dodge shall end here and now. It has 
been played by these learned investigators 
of science and imposed upon a credulous 
world just about long enough. I here un
dertake to suggest a few practical scientific 
tests in connection with this experiment, 
of the tin tube,each one of which is worth, 
a thousand such shallow legerdemain tricks; 
as filling “one end of the tube with the; 
smoke of brown paper,”— tests which any 
student can at once demonstrate for him
self who is at all interested in ascertaining, 
the truth or falsity of the wave-theory of 
sound, or who may care to know the exact 
scientific weight of Professor Tyndall’s, 
authoritative statements, even on simple 
questions of fact. These experimental 
tests are as follows:—

1.—Take a common paper bag, such as 
grocers use for putting up packages,having 
the air completely pressed out of it, and, 
after tying its mouth closely around the 
small end of the tube, proceed to clap the 
books at the large end as described by 
Professor Tyndall, and I pledge my scien
tific veracity and all the reputation I ever
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expect to have,that the first clap will partly 
fill the bag, and that it will be distended 
more and more at each succeeding clap 
till it is entirely filled and rounded out 
with air!

This high authority on science, whose 
achievements are in every one’s mouth, 
assures his audience that no air is “ejected 
from the other end” of the tube,—nothing 
at all, in fact, but sound, since “ the pulse 
lias passed through both smoke and air 
without carrying either o f them along with 
it.” Hence, we have the astonishing phe
nomenon of a paper bag stuffed fu ll o f 
sound,which can be transported from place 
to place like so much sugar or salt!

Who will dare hereafter to look upon 
Munchausen’s story of the frozen horn as 
an improbable narrative, with its music 
thawing out in melodious strains hours 
after it had been congealed while the bu
gler was blowing it? It may turn out to 
be no acoustical joke, as generally sup
posed, if there is the least truth in the 
foregoing description of the “scientific” 
experiments of this eminent investigator, 
whose discoveries in connection with a 
simple tin tube utterly distance the telephone 
and its lineal descendant the phonograph; 
for these only claim to transmit by elec
tricity the motions which generate the 
sound,and then preserve their impressions 
on foil, by which they can be repeated 
in the same manner, and, if desired, at a 
future time,—while Professor Tyndall’s 
great improvement actually bags up the tone 
itself,like dessicated fruits,in pint or quart 
packages,ready for use! There is no mis
take about this starjm j deduction; for 
whatever passes through the tube,on clap
ping the books together,fills the paper bag, 
whether it be air, strike, or sound; and as 
Professor Tyndall, with the whole force of 
is great reptnntirv; as a scientist, has pub-
,hcd \t> the Vorld that it is nothing but

sound which passes out of the tube, hence 
the undeniable correctness of the criticism.

2. —Place the lighted candle at the small 
end of the tube, as described by the lec
turer, and, instead of clapping the books 
together toward the bell-shaped mouth in 
such a manner as to drive the compressed 
wave into it, let the books be held sidewise 
toward the expanded entrance, and, al
though they may be clapped with ten times 
the force and produce a sound ten times 
as loud, this learned physicist will find to 
his confusion that it will neither “blow 
the candle out” nor make it “duck,” sim
ply because in this position it drives no 
“puff of air” through the tube, notwith
standing the actual sound passing through 
it may have ten times the intensity as when 
the candle was extinguished. It does not 
require a scientific reader to see that this 
single fact completely annihilates Professor 
Tyndall’s whole argument .based on this 
experiment of a tin tube, and with it the 
wave-theory of sound, which, in every one 
of its phases, is in perfect keeping with 
this experiment, so transparently absurd 
that even a stupid schoolboy ought to be 
ashamed to make it.

3. —Vary the test by leaving the candle 
as before, and instead of clapping the 
naked books together so as to cause a 
report, let their sides be cushioned,—or, 
rather, which is better, let them be pre
vented from coming entirely together by 
an intervening piece of soft rubber, and 
although no audible sound will be pro
duced, yet such a noiseless “clap” will 
“blow the candle out” exactly the same 
as in the former case, where the clapping 
of the books generated a sharp report, and 
for the same reason, namely, that it was 
not the sound at all which extinguished 
the flame, but the “puff of air” which will 
pass through the tube with precisely the 
same facility when books are cushioned
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and noiseless as when they are naked and 
produce a sharp sound. Yet this renowned 
lecturer, notwithstanding all his reputed 
scientific skill, could think of none of these 
simple and practical tests, by which to 
have so easily demolished his illustration 
of the tin tube and lighted candle, and by 
which he had so cleverly, though perhaps 
unintentionally,deceived the public. I say 
perhaps unintentionally, because I am not 
yet ready to believe that this lecturer knew 
any better,but rather that he actually sup
posed that it was a sound-pulse and “not a 
puff of air" which blew out the candle.

For my own part, however, I would about 
as soon have the reputation of being a little 
tricky in my public experiments on scien
tific questions as to prove myself so super
ficially innocent of all practical or theoret
ical knowledge of the simplest laws of me
chanics, pneumatics, and acoustics, while 
attempting to instruct the public. It seems 
strange, to say the least, that a physicist 
who was so ingenious, if not ingenuous, as 
to put “smoke of brown paper" into “one 
end of the tube” and to make sure that this 
end was the one fifteen feet away from the 
outlet, ought to have possessed sufficient 
originality to have thought of some one of 
the practical tests just named,—either one 
of which, if fairly made,would have utterly 
exploded that tin tube experiment, and 
with it the entire wave-theory of sound, 
because the principle involved in this ex
periment—that a condensed air-wave and 
sound-pulse are one and the same thing— 
lies at the very foundation of the current 
hypothesis, as every well-informed scien
tific student knows.

4.—And lastly, if our eminent physicist 
was really honest in his experiments (which 
common charity compels us to assume till 
the contrary is demonstrated), and did not 
know any better than to make such a care
ful blunder with the “smoke of brown

paper,” he has now an excellent opportu
nity, by a final and simple test which I will 
name, of not only informing himself on 
these fundamental questions of physical 
science, but of placing himself right upon 
the record by publishing to the world a 
correction of his book on “Sound," and 
thus undoing to the extent of his ability 
the mischief he has already wrought in so 
grossly misleading the public.

On reading this friendly criticism (for I 
assure him that these animadversions are 
entirely friendly, though necessarily se
vere), let him at once bring out his appa
ratus employed on the occasion of those 
lectures, and instead of filling “one end of 
the tube with the smoke of brown paper," 
let him fill the whole tube, and then pro
ceed to clap the books together the same 
as he did to “blow the candle out ” and if  
he does not see a pu ff o f smoke “ejected from  
the other end" every time the books come to
gether,he has the fullest permission to pub
lish the author of the Evolution o f Sound 
to the world as the great anonymous North 
American falsifier and slanderer, and all 
the people shall say “Amen!"

Should even this test not prove entirely 
satisfactory to the Professor that his whole 
experiment was a baseless and superficial 
mistake, after he has witnessed, as he will, 
the ejection of a dozen separate puffs of 
smoke, let him fill the tube with the fumes 
of burning sulphur,and then place his nose 
in the exact position previously occupied 
by the candle while his assistant claps the 
books, and I undertake to guarantee that 
after the first clap he will become a con
vert to the new theory, and get away as 
soon as possible, with a well-defined con-j 
viction, which will be apt to stay by him 
as long as he lives, that something besides 
sound passes out of the tube on clapping 
the books!

In view of the undeniable correctness
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of the four or five tests here suggested, I 
now appeal to the logical intelligence of 
the readers of this monograph, if it is pos
sible for a theory to be based on scientific 
principles which ignores such simple truths, 
and which is continually, as seen during 
the course of this discussion, forced to re
sort to such transparent fallacies as the 
experiments under examination.

Is it at all likely, or even conceivable, 
that a true scientific theory would have to 
depend for its existence on the most super
ficial and contradictory errors, the jumbling 
together of the most self-evident unanalo- 
gous effects and making them one and the 
same thing, as has been so clearly and re
peatedly pointed out from the commence
ment of this review? How it is possible 
for a physicist to acquire such a world-wide 
fame, whose scientific writings from be
ginning to end are filled with just such 
self-contradictions, puerilities, and prac
tical absurdities, as those here being ex
posed, defies the powers of human imagi
nation to conceive.

While I freely admit that many of the 
illustrations presented in Professor Tyn
dall's book on “Sound" represent phases 
of sonorous phenomena on which there 
can be no controversy, such as the ringing 
of a bell in vacuo which gives off no sound, 
the vibratory motion of strings, the reflec
tion and convergence of sound, the action 
of singing flames,&c.,—showing clear con
ceptions of the problems discussed, yet it 
may be safely asserted that not One single 
illustration can be pointed to which direct
ly involves the truth or falsity of the wave- 
hvpolhcsis which can rot be shown to be 
based on a pure misconception of the prin
ciples and laws of mechanics, acoustics, 
anti pneumatics, involved. I fancy the at-

ntive reader of this treatise has already 
1 enough to create at least a strong pre- 
iption in his mind that there may be a

good deal of truth in this general arraign
ment of the theory, as well as its most 
popular exponent; at all events, sufficient 
to warrant a careful examination of what 
is to follow.

Not to make this discussion too ex
tended, I shall undertake to examine only 
the very strongest points made by Profes
sor Tyndall during this course of lectures 
in favor of the current hypothesis, know
ing, as the reader must, that if the argu
ments deemed most conclusive fall to the 
ground, the weaker ones do not require 
refutation.

I now call attention to an experiment 
made, apparently, for the express purpose 
of demonstrating the truth of the wave- 
theory, and which, if based on a truthful 
representation of facts, would have been 
most difficult to explain except in con
formity with that hypothesis. I may add 
that to a superficial reader it would per
haps come nearer what might be called 
demonstrative evidence than any other il
lustration in the book. But the facts being 
entirely misapprehended by the lecturer, 
as I proceed to show, the argument built 
upon them must necessarily break down 
on simply correcting the facts.

To prepare the reader for this experi
ment, I will state that it is known to every 
student of acoustics that a tuning-fork, 
when sounded over the mouth of a jar, 
having a depth corresponding exactly to 
its own pitch or vibrational number, will 
produce a loud and very pure sonnd, 
caused by the resonance of the column of 
air vibrating in unison with the sounding 
fork; whereas the slightest increase or 
decrease in the depth of this column, by 
pouring out or adding water, will corre
spondingly diminish this resonance, or de
stroy it entirely if the variation from exact 
resonant depth be carried to any consid
erable extent.
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Professor Tyndall made this experiment 
before his audience with a tuning-fork 
having 256 vibrations in a second, and a 
consequent wave-length, according to the 
current theory, of 52 inches from conden
sation to condensation,—that is,supposing 
the velocity of sound to be 1120 feet in a 
second, as it is at a temperature of about 
60 degrees Fahrenheit.

The lecturer held the sounding fork 
over the jar in the usual way, while gently 
pouring in water from a pitcher till the 
column of air had reached the exact reso
nant depth corresponding to the pitch of 
the fork, when the sudden outburst of tone 
warned him to desist. And right at this 
point comes in the supposed conclusive 
argument in favor of the wave-theory of 
sound. With a two-foot rule he measured 
the depth of this chamber in the presence 
of his audience, and declared it to be 13 
inches, or exactly one quarter of the wave
length from a fork of that pitch, or having 
that number of vibrations per second.

Of course this was, to say the least, a 
singular and even surprising coincidence, 
on any other, supposition than the truth of 
the wave-theory. But his explanation of 
the matter made the remarkable character 
of the coincidence still stronger. He ex
plained the problem in this wise: The con
densation of the sound-wave sent off from 
the fork passes down to the water and 
back (26 inches) in half a second, suc
ceeded by the rarefaction} which makes 
the same round trip in the same time, thus 
making the complete wave-length of 52 
inches in a second, as it ought to be ac
cording to the requirements of the theory.

Under the circumstances,I can not blame 
his auditors for applauding this beautiful 
experiment, as it was not possible for them 
to detect any trick or misrepresentation of 
facts, seated in the auditorium, as was so 
clearly apparent, and ought to have been

detected even by a schoolboy, with the 
illustration of the “ tin tube” and “smoke 
of brown paper,” just examined. Without 
having practically gone over this somewhat 
complex experiment with the suitable ap
paratus, no one would have been inclined 
to doubt the actual results as given by 
Professor Tyndall, especially with preju
dices already in favor of the current hy
pothesis of sound. I am not therefore 
surprised that the lecturer succeeded in 
completely deceiving his auditors (whether 
intentionally or unintentionally the reader 
shall decide), and sending them away sat
isfied with the truth of the wave-theory. 
But a day of reckoning has to come sooner 
or later for all our errors, whether sins 
of commission or omission. The learned 
physicist has no more right to expect im
munity from a just retribution than the 
most .ignorant pretender and upstart in 
science; and, in fact, not so much, since 
to whom much is given of him shall much 
be required.

Before undertaking to expose the fallacy 
of this illustrated argument, I must, as 
usual, and in justice both to myself and to 
Professor Tyndall, quote his exact words, 
or at least make a sufficient citation to 
convey his meaning in his own very clear 
and explicit language:—

44 A series of tuning-forks stands before you, whose 
rates of vibration have been determined by the siren. 
This one, you will remember, vibrates 256 times in 
a second, the length of the sonorous wave which it 
produces being, therefore, 4 feet 4 inches. The 
fork is now detached from its case, so that when 
struck against its pad you hardly hear it I hold 
the vibrating fork over this glass jar, A B, fig. 87, 
18 inches deep; but you still fail to hear the sound 
of the fork. Preserving the fork in its position, 1 
pour water with the least possible noise into the jar. 
The column of air underneath the fork becomes 
shorter as the water rises. The sound, you observe, 
augments in intensity; and when the water reaches 
a certain level it bursts forth with extraordinary 
power. . . . Experimenting thus I learn that there 
is one particular length of the column of air which.
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when the fork is placed above it, produces a max
imum augmentation of the sound. This re-enforce
ment of the sound is named resonance. . . .  Our next 
question is, what is the length o f the column o f air 
which most powerfully resounds to this fork? By 
measurement with a two-foot rule I find it to be 
thirtem inches. But the length of the wave emitted 
by the fork is 52 inches; hence, the length of the 
column of air which resounds to the fork is equal 
to one fourth o f  the length of the wave produced by 
the fork. This rule is general, and might be illus
trated by any other o f the forks irntead o f this one." 
—Lectures on Sound, p. 172.

To satisfy myself as to the exact facts 
in regard to this experiment, and to be 
certain that my statements in review should 
be correct, I obtained from Professor 
Robert Spice, the eminent acoustician of 
Brooklyn,N.Y., an accurately tuned,tested, 
and stamped tuning-fork, having exactly 
256 vibrations in a second,that there should 
be no possible error committed in over
hauling this celebrated experiment and 
the argument deduced from it,as published' 
to the world by Professor Tyndall.

Thus equipped, I proceeded to test a 
glass jar, straight from bottom to top, by 
pouring in water while the fork was sound
ing over it, as was done by Professor Tyn
dall, till the greatest resonant depth was 
obtained. I now declare, after testing a 
number of different jars of various diam
eters, from four to two inches (which, by 
the way, give a uniform result), that the 
length of column or greatest resonant 
depth for such a fork, at about 60 degrees 
Fahrenheit, is invariably n f  inches in
stead of 13, as stated by this “highest living 
authority/* thus making the wave-length 
47 inches instead of 52, as it should be ac
cording to the wave-theory! With 47 
inches as the wave-length, multiplied by 
the number of vibrations (256), we would 
make the velocity of sound but 1002 feet 
in a second, at 60 degrees Fahrenheit, in- 

1 of the observed and well-known ve- 
of 1120 feet a second! Thus the

wave-theory is overthrown by the very ar
gument adduced to sustain it, while the 
reader undoubtedly asks how could it be 
possible for Professor Tyndall to perpe
trate such a glaring mistake, with the glass 
jar before him, and with a proper tuning- 
fork and a correct “two-foot rule” in his 
hand! The error, as we see, is a fatal one, 
since it makes a positive difference of 118 
feet a second, as any tyro in mathematics 
can instantly determine, between the ob
served velocity of sound and what it is 
forced to be according to the formula of 
Professor Tyndall, in trying to sustain an 
untenable and foundationless theory.

But I will now try to relieve the mind 
of the reader, and tell him in unmistakable 
words how this mistake occurred in Pro
fessor Tyndall’s calculation; and also, I 
may add, in the calculation of Professor 
Helmholtz, who agrees with Professor Tyn
dall fully that the greatest resonant depth 
of a jar is one quarter o f the wave-length of 
the determinate tone thus augmented; so that 
these two great physicists fall, as usual, 
side by side, whenever one is tripped.

Those having access to a copy of the 
Lectures on Sound will observe that the 
engraving represents a jar having an ex
panded or bell-shaped mouth! This single 
fact is the key which unlocks the mystery 
and solves the whole problem, giving the 
true reason for Professor Tyndall’s trouble 
in a nutshell. In order to demonstrate the 
correctness of this solution of the difficulty, 
I had three jars made specially for this 
experiment, all of the same diameter and 
height,—one straight from bottom to top, 
one with an expanding mouth, the expan
sion being about one half the diameter of 
the jar and extending down a couple of 
inches, and the third with the mouth con
tracted or drawn in about as much and 
about in the same proportion as the other 
was expanded.
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By means of a series of careful tests with 
the same fork— 256 vibrations to the sec
ond—I found that while the straight jar 
gave invariably a resonant depth of 11J 
inches, the one with the bell-shaped mouth 
gave a depth of 12J inches, while the one 
with a contracted mouth gave a depth of 
but 11J inches. The conclusion was thus 
scientifically reached that with the mouth 
of the jar sufficiently expanded, and carry
ing the expansion a sufficient distance 
down, a resonant depth of exactly 13 inches 
might be finally attained, and in this way 
the experiment could be made to precisely 
harmonize with the necessities of the wave- 
theory, making 52 inches the wave-length 
instead of 47,— as results, and must always 
result, from using an honest jar!

It is not at all likely that this lecturer, 
in the presence of an intelligent audience 
of scientific men, would have stated that 
the resonant depth of this jar was thirteen 
inches,by actual measurement with a “ two- 
foot rule/' when it was but eleven inches 
and three quarters/  And it would not be 
fair to suppose that he had a bogus “two- 
foot rule,” or that he was capable of play
ing any such “ tricks that are vain” as run
ning the rule up his sleeve while making 
the measurement! We aire bound, there
fore, to admit that his measurement was 
honest, and that the jar showed an actual 
resonant depth of 13 inches; but, at the 
same time, we are driven to assume that 
the mouth of the jar flared’ as his engrav
ing indicates, just enough to make up this 
deficit of i j  inches, thus to sustain the 
wave-theory!

Now, I do not intend to insinuate that 
there was any conspiracy between the 
Professor and his glass jar by which its 
mouth was to flare just enough and not a 
whit too much to make up these thirteen 
inches of resonant depth! As a suppo
sition so flagrantly unkind is out of the

question, it becomes one of the most re
markable coincidences known to science 
that such a long glass vessel should be 
blown with a mouth flaring just enough to 
answer the purposes of this theory, and 
that it should have occurred fortuitously, 
or without pre-calculation, design, or in
tention, on the part of anybody! A man 
who could believe this would require buf 
little stretch of his credulity to believe, 
with Mr, Darwin, that man, with all his 
complicated powers, might have been ac
cidentally developed by a series of fortu
nate spontaneous variations to what he 
now is, from a horned toad or a soft-shell 
clam.

The serious part of the whole matter, 
however, viewed from a scientific stand
point, seems to be this: Even supposing 
that particular jar, having just such a flar
ing mouth,should have fallen into the lec

turer's hands accidentally on that partic
ular occasion,which so luckily hit the nail 
on the head and demonstrated the truth 
of the wave-theory, is it conceivable that 
this great sound-expert and experimenter, 
who had devoted much of his life to the 
investigations of sonorous phenomena, in
cluding this same beautiful problem of 
resonance, never happened at any other 
time to try this experiment with a straight 
jar, or, in fact, with any jar not flared ex
actly to that extent? If he ever held a 
tuning-fork of any determinate pitch over 
a, straight j a r , then brought into requi
sition his “two-foot rule," A? certainly must 
have seen that the resonant depth thus result- 
ingwas considerably less than the one quarter 
0 /  a wavelength o f the particular fo rk  cm• 
Ployed! '

To meet the difficulty, and rescue this 
eminent lecturer from the fatal effects of 
his own argument,we are forced to assume 
that in all his experience he never used 
but the one jar, having that particular
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flare to its mouth, and never saw such an 
experiment tried by any one else as hold
ing a tuning-fork of a determinate pitch 
over a straight jar from bottom to top, or 
over any other jar having a bell-shaped 
mouth differing in the slightest degree 
from the one which so fortunately fell into 
his hands for that special occasion!

Whatever explanation may be attempted 
of these singular and uncomfortable facts, 
and however this lecturer may essay to 
rescue his experiment from the suspicion 
in the mind of the reader of a conspiracy 
between somebody and that particular glass 
/hr, one thing is settled beyond all possible 
doubt by the unfortunate dilemma in 
which this eminent physicist has involved 
himself, which is this: the wave-theory of 
sound has fairly and utterly broken down, 
judged alone by the strongest argument 
ever employed to sustain it, since the 
theory's own explanation of the supposed 
wave-length contradicts the observed ve
locity of sound, when an honest jar is used, 
by just 118 feet a second! Oh, for some 
modern Laplace to help Professor Tyndall 
out of his difficulty by a new formula of 
heat and cold—condensation and rarefac
tion—to account for this discrepancy of 
118 feet a second, as the original Laplace 
so triumphantly succeeded in not doing it 
with the deficit of 174 feet a second dis
covered by Sir Isaac Newton!

The next illustrated argument in this 
course of lectures on sound, to which I 
would invite the attention of the reader, 
is perhaps the most astonishing for pure 
baselessness ever presented in favor of a 
scientific theory,being particularly remark
able for two things: the first, that it is ad
vanced as a specially conclusive evidence 
in favor of atmospheric wave-motion (which 
it certainly would be if true); while in the 
second place, there is not the semblance 
of scientific truth in even the assumed

facts on which the whole argument is 
based. The correctness of this apparently 
exaggerated assertion will be abundantly 
evident to the reader as the analysis of 
the position advances.

I have pondered frequently over the 
argument to which I.now refer, and every 
time with undiminished amazement to 
think that a careful physicist and compe
tent investigator of scientific phenomena 
should have been so presumptuous as to 
imagine it possible for a person, claiming 
to reason at all, to accept the pretended 
facts so deliberately assumed and specific
ally paraded. At times I confess to having 
been inclined to half suspect my own want 
of perspicacity in not catching the true 
meaning of the text, it seeming so entirely 
inconceivable that a person, pretending to 
even ordinary scientific knowledge, should 
have assumed as facts, simply because a 
theory happened to require it,what a very 
stupid schoolboy a dozen years old could 
readily have seen to be without a shadow 
of foundation;—facts as preposterously 
and transparently out of the question as 
if he had stated to his audience that the 
yivayittg shadow o f a tree had weight and 
momentum sufficient to knock a man down 
should he come in contact with it! But after 
discussing the matter and comparing views 
with others,— even believers in Professor 
Tyndall's theory of wave-motion,—and 
finding that the most critical scientific 
thinkers were obliged to place the same 
construction on his language that I had 
done, there was nothing left but to accept 
his literal statement of assumed scientific 
facts, and then meet his extraordinary ar
gument. With these preliminary remarks, 
I will now, as usual, proceed to briefly state 
the argument before giving the exact words 
of the lecturer, that the reader may know 
what specific point to expect.

As is well known to every scientific stu
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dent, and as previously shown by quota
tions, the wave-theory assumes that two 
systems of sound-waves, from two unison 
instruments, traveling through the same 
air together, may so travel as to assist each 
other or augment each other’s sound; that 
is, when they travel in such a manner that 
the condensations of one system of waves 
coincide with the condensations of the other 
system, and the rarefactions of the one 
with the rarefactions of the other, the same 
as two systems of water-waves will make 
higher billows when they travel together 
in such manner that the crests of one sys
tem coincide with the crests of the other, 
and the furrow s of the one with the fu r 
rows of the other.

It is also well known that if two equal 
systems of water-waves travel together in 
such manner that the crests of one system 
coincide with or fall into the f  urrows of 
the other system, they will mutually de
stroy or neutralize each other, producing 
a level, or nearly so. This is called inter
ference. But as atmospheric sound-waves 
are claimed to be “essentially identical” 
with and “ precisely similar” to water- 
waves, hence it seemed unavoidable, as 
a vital feature of the wave-theory, that 
physicists should teach, just as they do, 
that if two unison systems of sound-waves 
should happen to travel in such relation 
that the condensations of one system should 
coalesce with or fall into the rarefactions 
of the other system, they must necessarily 
neutralize each other or produce absolute 
silence.

As I saw that this was the evident and 
unavoidable reasoning of physicists, I un
dertook, when first investigating the wave- 
theory, to expose its fallacy by showing 
that if it were so, then two unison pipes, 
forks, or reeds, sounded half a wave-length 
apart,could not be heard at all by a listener 
stationed in the line of the instruments,

because in that direction the two systems 
of waves would be compelled to travel ir. 
complete interference, the crests or conden
sations of one system matching into the 
furrows or rarefactions of the other, thus 
producing a level, or neutralizing each 
other’s effect; whereas, if the instruments 
were sounded a whole wave-length apart, 
then their united sound would necessarily 
be much louder in the line of the instru
ments than either would be alone,because 
the two systems of air-waves would re
enforce each other by coincidence,—their 
condensations would run together as well 
as their rarefactions, and thus augment 
each other’s effect on the air the same as 
shown in water-waves.

Of course I supposed that I was ad
vancing a new argument against the theory, 
and one so self-evidently fatal to it, being 
the unavoidable consequence or natural 
outgrowth of this “law ” of interference that 
the moment physicists would see it they 
would necessarily be compelled to abandon 
the wave-hypothesis as a self-stultifying 
absurdity,since such an idea as two unison 
instruments not being heard when sounded 
in line, whatever distance apart, whether a 
half or a whole wave-length, was so tran
scendency absurd and contrary to all ob
servation and reason that I did not con
sider it necessary to more than state the 
fact in order to annihilate the assumption 
of atmospheric sound-waves! I never 
dreamt of such a thing as that physicists 
had thought of the same argument, much 
less that they had appropriated and adopt
ed it as a part of their system. The reade; 
can guess my astonishment to find, in care
fully reading Professor Tyndall’s Lecturei 
on Sound, that my own crushing argu
ment against the wave-theory had been 
clearly anticipated and coolly presented 
to his audience as an illustration of this 
very law of interference, and the manner
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in which sound can be so added to sound 
as to produce silence!

Thus, we come at last to the argument 
to which my preliminary remarks had ref
erence. In elucidating this law of “ inter
ference ” in his book, Professor Tyndall 
has presented engravings representing two 
unison turiing-forks placed first a wave
length and then half a wave-length apart. 
Suppose each of the two forks to have 
exactly 256 vibrations in a second, and a 
consequent wave-length of 52 inches, he 
shows by the most careful explanation that 
if the two forks should be placed 26 inches 
apart (half a wave-length), and be then 
made to vibrate ever so vigorously, no 
sound would be heard in the line of the 
two instruments,which is illustrated in the 
engraving by a smooth and uniform shad: 
ing passing off from the forks, thus repre
senting the quiescent condition of the air. 
He also shows by the other figure that if 
the two forks are placed 52 inches (a whole 
wave-length) apart, the sound will be dis
tinctly heard in line, the waves of which 
he represents by alternate dark and light 
shadings passing off from the forks in the 
same manner, thus teaching that any two 
unison musical instruments, however in
tense their tone may be, if thus sounded 
half a wave.-length apart, would neutralize 
each other, and not be heard at all in the 
line of such sounding bodies.

With this explanation before the reader, 
I will now quote Professor Tyndall’s own 
words, to show that it is not a misconcep
tion of his meaning:—

“ Now let us ask what must be the distance be
tween the prongs A  and B  [one prong of each of 
the two forks] when the condensations and rarefac
tions of both, indicated respectively by the dark 
land light shading, coincide? A little reflection will 
make it clear that i f  the distance from  B  to A  be 
equal to the length o f a whole sonorous wave [52 
inches] coincidence between the two systems o f waves 
m ust follow . The same would evidently occur

where the distance between A and B is two wave 
lengths, three wave-lengths, four wave-lengths,— 
in short, any number o f whole wave-lengths. In 
all such cases we should have coincidence of the 
two systems of waves, and consequently a reinforce
ment of the sound of one fork by that of the other.
. . . But if the prong B be only h a lf the length of a 
wave behind A  [26 inches] what must occur? Man
ifestly  the rarefactions of one o f the systems 0) 
waves w ill then coincide with the condensations of 
the other system, and we shall have interference; 
the air to the right of A being reduced to quies
cence.”— Lectures on Sound, p. 259.

Before commenting on the above cita
tion, which distinctly teaches what I have 
asserted, I wish to guard against the re
motest suspicion of misconceiving the Pro
fessor’s meaning of “condensation,” “rare
faction,” “ coincidence,” “ interference.” 
&c. It is of the highest importance, also, 
that the reader shall know from the lec
turer’s own words that I have not misap
prehended him in the slightest degree. 
To this end I now quote a passage which 
leaves no possible doubt. He says:—

“ In the case of water, when the crests of oni 
system o f waves coincide with the crests of anotkei 
system, higher waves will be the result of the co* 
alescence of the two systems. But when the eresU 
of one system coincide with the sinuses or furrowi 
of the other system, the two systems in whole or in 
part destroy each other. [Of course, no one doubts 
the truth of this statement as applied to water- 
waves, because there we have actual wave-motion.] 
This m utual destruction of two systems of waves if 
called interference. The same remarks apply to 
sonorous waves. If in two systems o f sonorous waves 
condensation coincides w ith condensation and rare
faction w ith rarefaction, the sound produced by 
such coincidence is louder than that produced by 
either system taken singly. But if the condensa
tions of the one system coincide with the rarefactions 
of the other, a destruction total or partial of both 
systems is the consequence. . . .  If the two sounds 
be of the same intensity their coincidence produces 
a sound of four times the intensity of either; while 
their interference produces absolute silence.”—Lec
tures on Sound, pp. 284, 285.

This language can not be misunder
stood. Two equally intense systems of 
sound-waves from two unison instruments,
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placed half a wave-length apart so that 
their waves “ interfere," must of necessity 
destroy or neutralize each other, and thus 
produce “absolute silence" either way in the 
line o f such instruments, if there is any 
truth in this pretended law of “inter
ference."

It must, therefore, be entirely plain to 
the reader, if the wave-theory be true, and 
if any such phenomena as atmospheric 
sound-waves do actually occur in sonorous 
propagation, having condensations and rare
factions > amplitude and wave-length in feet 
and inches, that this law of “interference" 
must also inevitably follow, just as physi
cists have represented it, for such is indis
putably the law which prevails in water- 
waves, where we know that a veritable 
amplitude and wave-length exist. Hence, 
to have ignored this law of “interference" 
in sound would have been to ignore sound
waves altogether; and therefore, as was 
naturally to be expected, Professor Tyndall 
teaches undisguised “interference" with its 
resultant “ neutralization" or “absolute si
lence" in the manner here quoted.

But just as true as “ interference" is a 
necessary law growing out of wave-motion, 
whether in air or in water, just that certain 
is it that the whole wave-theory falls to the 
ground whenever this law of sonorous “ in
terference" is shown to be without foun
dation in fact. I now undertake to assert 
that such a law, in relation to sound- 
propagation, is purely visionary and mon
strously chimerical, having no existence in 
Nature, and not even the appearance of a 
properly understood fact to warrant it. 
Strange as this may sound to physicists, 
they will be more than satisfied of its cor
rectness before this chapter is finished.

As one evidence that the law is without 
foundation in science or in fact, we need 
no better proof than the test here distinctly 
prescribed by this lecturer himself, namely,

the placing of two unison instruments half 
a wave-length apart, and then sounding 
them with listeners stationed in line either 
way to determine by actual observation 
the truth or falsity of the principle enun
ciated. Professor Tyndall distinctly tells 
us that two such instruments would not be 
heard in line, however loudly they might 
sound or however distinctly one alone 
could be heard if the other was silenced. 
It would really seem that an intelligent 
reader need scarcely be informed that 
there is not one scintilla of scientific truth 
in this whole statement; and how a phys
icist, having any regard for accuracy or the 
just respect of the scientific world, could 
have published such a fabrication as part 
of a scientific lecture, to meet the necessi
ties of any theory, however firmly estab
lished, is more than I can imagine. That 
the wave-theory requires such a “law" of 
interference as well as such practical fruits 
in the form of “neutralization" and “ab
solute silence" there can be no question. 
In fact, its very life depends upon the 
truth of Professor Tyndall's statement, or 
otherwise, as just shown, there can be no 
such thing as sound-waves at all, and the 
whole wave-theory consequently breaks 
down. Believing, as did this eminent 
scientist, that the wave-theory could not 
be otherwise than true, and knowing that 
if true, the law of “interference” and its 
effect of “absolute silence" must follow, 
as a matter of course, with two unison in
struments sounding half a wave-length 
apart, hence he seemingly shut his eyes 
to the necessity of testing the matter, and 
ran headlong into this ridiculous position, 
which a schoolboy with two penny whistles 
of the same pitch and a couple of babies 
for assistants, could instantly have shown 
to be without a particle of foundation in 
truth!

As a final and unanswerable experiment
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for the purpose of testing this supposed 
law of “ interference,** on which, ofcourse, 
the existence of the wave-theory depends, 
the reader has only to figure before his 
mind’s eye two immense organ-pipes of 
equal capacity which sound the low E of 
the double bass, having each 40 vibrations 
to the second, and a consequent wave
length in air of exactly 28 feet. Then 
figure these two pipes placed precisely 14 
feet apart in an open field, free from any 
reflecting surfaces, each pipe supplied with 
wind from a powerful bellows, and the 
witnesses stationed on either side in line 
with the pipes. It is manifestly evident 
when these pipes are sounded in this po
sition that their two systems of unison 
waves (if they produce waves at all, or if 
the wave-theory has any foundation,) will 
travel in the direction of this line in abso
lute “ interference**; that is to say, the 
condensations of the waves from one pipe 
will exactly coincide with, or fall into, the 
rarefactions of the waves from the other, 
and hence along that line the witnesses 
would hear no tone if this law of “ inter
ference** has any existence in sound, while 
another jury of witnesses placed to the 
right and left, equidistant from the two 
pipes,would hear their united sounds with 
four times the intensity o f either pipe sounded 
singly!

I now appeal to the reader to decide if 
there can, by any possibility, be a grain of 
philosophical truth in this supposed result 
of “ interference,** so explicitly taught by 
Professors Tyndall, Helmholtz, and all 
writers on sound. If not, then, as a neces
sary consequence, the wave-theory breaks 
down, having no foundation on which to 
rest. I must say here that with one mo
ment’s thought Professor Tyndall himself 
could not help but admit that the two 
organ-pipes named would be heard pre
cisely the same in line when 14 feet apart

as when separated 28 feet,or rather a trifle 
louder, since the farthest pipe would be 
nearer the listener when separated from 
him by only half a wave-length. To say 
that this eminent savant would deny that 
the pipes could be heard in line when 14 
feet apart, or that he would still insist on 
his law of “ interference** and “silence” 
after his attention was directly called to 
the question, is to assert what I do not 
and can not believe till such time as the 
Professor shall flatly compel me to do so.

It will not do to say that though we may 
hear the sounds of these pipes thus sta
tioned half a wave-length apart, it is not 
their fundamental tones we heal, but their 
principal over-tones, and that this law of 
“ interference** only supposes the neutral
ization of the primary sounds of the two 
instruments, whose waves are necessarily 
of the same length! This objection, though 
presented to me by a sound-expert of con
siderable reputation, is wholly foundation
less, and can be set aside by a single fact, 
since any person, having two unison forks, 
and causing them to be sounded over two 
resonant jars of proper depth placed half 
a wave-length apart, can hear their tones 
exactly the same in line as at right angles, 
or when a whole wave-length apart; while 
according to the testimony of Professor 
Helmholtz, the very highest authority on 
the subject, such sounds are destitute of ac
companying 01* r-tones !

The truth is, there is no force whatever 
in the objection. Every one knows zfun
damental tone from its octave, which is the 
first or principal over-tone; and by sound
ing any two unison pipes half a wave-length 
apart and listening in line,one can instant
ly tell by the evidence of his ears along 
that the fundamental tone does not cease 
at all, neither is weakened, but is rather 
heard exactly the same in quality and 
quantity, according to distance, as when
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the pipes are a full wave-length apart, no 
difference whatever occurring in this re
spect; and a man who is not capable of 
comprehending the truth and force of this 
self-evident declaration never ought to let 
the sacre4 word “ science ” escape his lips.

But I do not need to depend upon ar
gument, however conclusive, to show that 
no such thing as this so-called “interfer
ence” can take place between the rounds 
of two unison instruments stationed, as de
scribed by Professor Tyndall, half a wave
length apart. As has so often been done 
during this discussion, it is only necessary 
to quote another passage from the same 
authority in order to show the most start
ling and point-blank contradiction of the 
whole position here assumed in regard to 
“interference.” I have frequently sug
gested that a radically false theory can 
not avoid self-contradiction, in the very 
nature of things, when it comes to the dis
cussion of details, and here we have another 
illustration of it. I will now array Profes
sor Tyndall against himself, producing a 
practical case of “ interference” and “ neu
tralization,” and then let him or his friends 
settle it as best they can:—

“ I have already had occasion to state to you that 
when several sounds traverse the same air each par
ticular sound passes through the a ir as i f  it alone 
were present''— Lectures on 'Sound, p. 281.

How, then, in the name of all that is 
called science, can two sounds “ traverse 
the same air” in such a manner as to neu
tralize each other and produce “absolute 
silence” by the two systems of sound-waves 
interfering, when “each particular sound 
passes through the air as i f  it alone were 
present” 7

We thus have the most overwhelming 
evidence from Professor Tyndall himself 
that all this reasoning about the possibility 
of the sound-waves of two unison forks 
neutralizing each other by so-called inter

ference is a pure fabrication, without the 
plausibility of ordinary fiction; and hence 
that there is not the slightest foundation 
either for this law of “ interference” or fof 
the hypothetic sound-waves from which it 
is deduced, since it is evident if air-waves 
exist at all, two sounds would be just as 
apt to clash and neutralize each other as 
to be heard, making the last quotation 
clearly false.

The general conclusion, therefore, to 
which I am logically forced, is, that this 
eminent authority never tried this experi
ment at all, either publicly or privately, 
of sounding two unison instruments half 
a wave-length apart, and thus producing 
neutralization by this so-called law of “in
terference,” but rather that he gives the 
illustration in his book, and explains this 
law on general principles, based on the 
blind assumption that it must be so, be
cause the wave-theory must be true and 
necessarily requires it, when it would not 
have taken him half an hour to make a 
careful experimental test with two unison 
forks or other instruments, which would 
have instantly dissipated the delusion, 
and opened his eyes to the fact that this 
pretended law of “ interference” in these 
so-called sound-waves is a pure and simple 
chimera, contradicted by reason as well as 
by the observation of all mankind.

Thus again, as so frequently witnessed 
during this discussion,one of the strongest 
arguments in favor of wave-mothon in 
sound-propagation turns out, when un
locked by the combination key of truth 
and common sense, to be- a magazine 
which explodes and annihilates the theory; 
for, as we all know that two unison instru
ments can positively be heard the same in 
any direction when sounded half a wave
length apart as when separated a whole 
wave-length or any other distance, as an 
illiterate rustic might easily ascertain, it
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follows that there is no such a thing as 
‘‘interference” in sound-waves; and if no 
interference, then no waves to interfere, 
since water-waves, as every one knows, 
will interfere under just such conditions 
as this physicist lays down, and mutually 
destroy or neutralize each other,thus dem
onstrating the wave-theory to be a fallacy 
of science by the very argument advanced 
to maintain i t !

“ But do you deny the interference of 
sound under any circumstances, or such a 
thing as a phase o f opposition?” I am asked 
by the intelligent scientific reader. I an
swer, emphatically, “Yes!” in any sense 
which could be analogous to the interfer
ence which takes place in wave-motion. 
A certain kind of interference or oppo
sition resulting from a forced departure 
from unison in two instruments sounding 
in close proximity,as observed in so-called 
“beats,” and caused by the same affinity 
which produces sympathetic vibration, is 
mo doubt possible, and which I  will try to 
elucidate before the close of this chapter. 
But prior to this, I undertake to meet and 
explain the principal class of facts relied 
on by physicists as favoring the common 
view of interference, as just exemplified 
in the argument about two unison forks, 
or as caused by supposed waves with con
densations and rarefactions.

One of the strongest arguments favoring 
such a law is drawn from the action of the 
double siren, which, it is claimed, demon- 
ttrates beyond question that two systems 
Df sound-waves from two unison sirens, 
operated together in such a manner as to 
cause alternation of sounds in what is sup
posed to be half wave-lengths, neutralize 
each other, and thus produce “ absolute 
silence”; while it is also claimed that the 
same effect is observable in the action of 
light, under certain optical conditions in 
which two rays, by interfering, will neu

tralize each other and cause absolute 
darkness! It was this phenomenon, Pro
fessor Tyndall tells us, which first led to 
the Undulatory Theory of Light His 
words are:—

“ We have here a phenomenon, which, above aU 
others, characterizes wave-motion. I t  was this phe
nomenon, as manifested in optics, that led to the 
undulatory theory o f light, the most cogent proof of 
that theory being based upon the fa c t that by adding 
light to light we may produce darkness, ju s t as we 
can produce silence by adding sound to soundf— 
Lectures on Sound, p. 259.

I propose to show, in a few moments, 
that this whole matter, as regards the 
dbuble siren, is a clear misapprehension on 
th^ part of these writers, and that no such 
effects as they describe can possibly occur 
with this or with any other unison instru
ments,—that no such thing as “silence” is 
or can be caused by any possible combi
nation of the two rotating disks of this in
strument or the tones they produce, and 
consequently that both Professors Tyndall 
and Helmholtz have entirely mistaken the 
action of the double siren,—and that in at
tempting to explain it to favor this law of 
“ interference,” they have perpetrated one 
of the most glaring and laughable blunders 
recorded in the annals of science.

This language, I admit, must seem to a 
physicist almost if not quite preposterous, 
particularly with reference to Professof 
Helmholtz, who invented the very form 
of siren on which the experiments about 
to be examined were made. Is it possible, 
the reader may pertinently ask, that this 
eminent physicist and musician does not 
comprehend the action or acoustical effects 
of his own instrument? I answer that it 
is possible, and now undertake to clearly 
demonstrate it; while such a fact ought 
to be no more surprising, if proved, than 
the already demonstrated fact that the 
same acoustician utterly misapprehended 
the action of the violin bow in relation to
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that of the string, supposing the latter to 
normally move ten times swifter than the 
former, though he was, at the time he per
petrated this fiasco, a practical violinist, 
as reviewed at pages 95, 96, and onward. 
The question of fact, therefore, whether 
Professors Tyndall and Helmholtz have 
in a similar manner misapprehended the 
sonorous effects of their own favorite 
double siren shall stand or fall on its merits 
after their explanation has been fairly ex
amined. As they both give substantially 
the same explanation of their experiments 
with this instrument, agreeing in every es
sential feature, I shall confine my strictures 
almost entirely to that of Professor Tyn
dall, whose language is more explicit, not 
having had to pass through the ordeal of 
a translation into English.

Before directly considering the explana
tion of this author, which is so confidently 
supposed to embody one of the most ex
plicit proofs in favor of the law of inter
ference in sound-waves, it will be quite 
necessary that I should describe briefly 
the simplest form of this modem acous
tical instrument called the siren, and then 
show how two sirens are operated together, 
making what is known as the double siren, 
in order that this demonstrative evidence 
may be duly appreciated.

Imagine a circular disk, about a foot in 
diameter, secured to an upright spindle 
passing through its center. Then imagine 
12 half-inch holes through this disk in a 
circle near its outer £dge, and that these 
holes are equidistant apart. Now suppose 
that a half-inch pipe leading from a wind- 
chest is so adjusted that its open end 
presses against the lower side of this.disk 
at the exact line of the circle of holes. 
This may be said to constitute a single 
siren.

The disk now stands still, and one of 
the 1 a holes is exactly over the open end

of the pipe. If air is forced through the 
pipe from the wind-chest, it will pass in a 
jet up through this aperture in the disk; 
but should the disk slowly revolve while 
the pipe remains fixed, it is evident that 
the orifice of the pipe will soon change 
from the aperture in the disk to one of the 
spaces between these perforations, thus 
cutting off its jet of air; and the disk con
tinuing to revolve, a puff of air will occur 
as each perforation passes in line with the 
outlet of the pipe.

It is manifest that by a more rapid ro
tation of the disk the puffs of air will 
occur in more rapid succession, till, by in
creasing the speed of rotation,as is proved 
by the operation of the instrument, the 
puffs will succeed each other so rapidly as 
to blend into a continuous tone,resembling 
that of a whistle, the pitch of which be
comes higher in the exact ratio as the 
speed of rotation is increased, which, of 
course,correspondingly increases the num
ber of puffs per second.

It will now be understood that each one 
of these air-puffs is exactly the same thing 
as a separate vibration, or equivalent in 
effect to a single oscillation of a harp
string, tuning-fork, or any other sound- 
producing instrument. Each rotation of 
the disk,therefore, causes 12 puffs or vibra
tions; and should the motion of the disk 
be increased to 36$ rotations per second, 
it will exactly sound the letter A, which 
requires 440 vibrations to the second,— 
thus giving a beautiful demonstration of 
the universal law in acoustics—that the 
pitch of every fundamental sound, from 
whatever instrument, corresponds precise
ly to the number of vibrations in a second 
which generates the tone.

By means of a proper registering device, 
with a dial geared to the rotating spindle, 
the number of rotations of the disk in a 
minute to any particular pitch may be re-
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i #
: corded, which, multiplied by the 12 holes 
in the disk and divided by 60 seconds in 
a minute,determines the number of vibra
tions per second, giving thereby the true 
pitch of the siren at that speed of rotation, 
and of any other instrument to which it 
may be compared.

A double siren consists in the attachment 
of another disk like the one described to 
the same spindle a foot or more above the 
lower one, but turned upside down so that 
their two sets of puffs project the air to
ward each other. The upper disk may be 
so secured to the common spindle that by 
turning a handle it may be adjusted so 
that its puffs or vibrations will occur sim
ultaneously with those of the lower disk, 
or alternately, just as the operator may 
desire; or, which is the same thing, the 
pipe which conducts the air to the upper 
disk may be shifted backward or forward, 
causing the same effect. If the two disks 
or their pipes are adjusted to puff at the 
same time, or in synchronism with each 
other, the tones of the two disks are in 
exact unison,and will continue so no mat
ter whether the disks revolve slowly or 
rapidly, or whether the pitch of the two 
tones is thus raised or lowered. But should 
the upper disk or its pipe be so shifted 
that .its puffs will occur alternately with, 
or half way between,the puffs of the lower 
disk, then, instead of unison, we have that 
condition which Professor Tyndall calls a 
“phase of opposition/* in which the two 
systems of waves are in “ interference/* 
with the crests or condensations from one 
disk coinciding with the furrows or rare
factions from the other, and in which con
dition the two sets of puffs neutralize each 
other, “and we have no sound/*

I have now, if the reader has closely 
/ollowed me in this explanation of the 
double siren, prepared him for Professor 
Tyndall's remarkable demonstration, in

his own words, by which he proves that 
we “can produce silence by adding sound 
to sound,'* just as “by adding light to light 
we may produce darkness/' and I espe
cially request that the Professor’s conclu
sive language shall be carefully perused. 
It is as follows (Lectures on Sound,\ page 
291:—

“ But in the case now before us, where the circle 
is perforated by 12 orifices, the rotation through 
i-24th of its circumference causes the apertures of 
the upper wind-chest [I have simplified the de
scription by supposing a single pipe leading from 
the wind-chest] to be closed at the precise moment 
when those of the lower siren are opened, and vice 

' versa. It is plain, therefore, that the intervals be
tween the puffs of the lower siren, which correspond 
to the rarefactions o f its sonorous waves, are here 
filled  by the p u ffs or condensations of the upper 
siren. In fact, the condensations o f the one coin* 
cide unth the rarefactions o f the other, and the abso
lute extinction o f the sounds o f both sirens is the 
consequence.**

The “ absolute” self-contradiction and 
absurdity of this assertion immediately fol
lows, in Professor Tyndall’s own words:—

“ I may seem to you to have exceeded the truth 
here; for when the handle is placed in the position 
which corresponds to absolute extinction, you still 
have a distinct sound. And when the handle ii 
turned continuously, though alternate swellings 
and sinkings 01 the tone occur, the sinkings by no 
means amount to absolute silence. The reason is 
this: The sound of the siren is a highly composite 
one. By the suddenness and violence of its shocks, 
not only does it produce waves corresponding to the 
number o f its orifices, but the aerial disturbance 
breaks. up into secondary waves which associate 
themselves with the prim ary waves of the instru
ment, exactly as the harmonics of a string or an 
open organ-pipe mix with their fundamental tone.
. . . Now, by turning the upper siren through 
i-24th of its circumference, we extinguish utterly 
the fundam ental tone. B u t we do not extinguish 
its octave

Here, reader, we have the demonstrative 
proof \ in a citation which is the most as
tounding confession of weakness and un
tenableness of position perhaps ever seen 
from the pen of a scientific writer. It only
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seeds to be taken apart # and looked at 
carefully to place this lecturer in a most 
unenviable light as a physicist.

He first assures us, in words of ringing 
'positiveness, that we can “produce silence 
by adding sound to sound/* and that this 
is “the most cogent proof” of the undu- 
latory theory of light, as it can be shown 
in a similar manner that “by adding light 
to light we may produce darkness.” He 
then brings forward the double siren, the 
only instrument adapted to this experi
ment of forced alternation, and gives us 
his “most cogent proof” that his former 
assertion was to be believed. After com
pleting the experiment he tells his au
dience that “ the absolute extinction o f the 
sounds o f both sirens is the consequence,” and 
then innocently adds, “when the handle is 
placed in the position which corresponds 
to absolute extinction you still have a distinct 
sound” and “ the sinkings by no means 
amount to absolute silence”;  and finally, 
after a confused attempt at qualifying, to 
smooth otf the “suddenness and violence 
of the shocks’* of his contradictory state
ments, by “secondary waves which associate 
themselves with the primary wavesf he 
sums up his “ most cogent proof ” by pro
foundly telling his class that"we extinguish 
utterly the fundamental tone. B ut we do not 
txtinguish its octave*7

In the name of science and reason,— in 
the name of acoustics and common sense, 
—what should have been expected but 
this very result? By operating the two 
sirens together (making them practically 
but one instrument) in such a manner as 
to cause their puffs to occur alternately, 
he actually doubled the number o f puffs or 
vibrations, which, as every tyro knows, must 
necessarily raise the fundamental tone to its 
octave!

With all the experiments in which Pro- 
lessor Tyndall had just been engaged,

stopping off a string in the middle to raise 
its fundamental tone to the octave by 
doubling the number o f its vibrations, yet he 
could not see that by placing the upper 
siren so that its 12 puffs should alternate 
with the 12 puffs of the lower siren he 
produced 24 puffs to each revolution, ex* 
actly the same as if he had used but one 
siren with 24 perforations instead of 12! 
This must necessarily be the case when 
the two disks are within sympathetic dis
tance of each other, as I will soon clearly 
demonstrate. By thus doubling the num
ber of vibrations he naturally and legit
imately raised the two unison fundamental 
tones to their octave, and the most aston
ishing thing in the whole matter is that 
Professor Tyndall should have been so 
astonished at the result that he falls into 
utter confusion in attempting to explain 
it, and ends by the contradictory state
ment just quoted that “ the absolute extinc
tion of the sounds of both sirens is the 
consequence,” “but we do not extinguish 
its octave”/

Instead of at once recognizing the 0 0  
tave tone as the proper result, and the 
very one to have been legitimately ex
pected from doubling the number of puffs, 
he tries to account for it to his anxious 
auditors as one of the incidental and in
explicable “clang-tints” or “ over-tones” 
of this “highly composite” instrument, 
resulting from its “secotidary waves which 
associate themselves with the primary 
waves*7

Though I was not present at this re
markable lecture, I can imagine the Pro
fessor in a confused perspiration listening 
to the two disks of his double siren whistling 
out their melodious octave (the very thing, 
of course, they ought to do, only he did 
not know it,) and wondering what to say 
to his curiously anxious and equally con
fused audience of scientific students1.
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He finally stops the machine, and after 
collecting his demoralized thoughts for a 
moment, he says, in substance:—

"You have all observed, during this conclusive 
experiment, that the sounds of both sirens were 
absolutely extinguished\ and that you did not hear 
the least tone. {Applause.] You may think, some 
of you, that I have not told the truth. Well, in 
lact, I haven’t. You did hear the octave, but that, 
you must remember, is just the same as no sound 
at all, so far as my argument is concerned, and the 
reason why you hear it and you don't hear it [Hear! 
hearl] is because the double siren is a highly com
posite instrument, having a number of distinct tones 
and clang-tints that don’t properly belong to its 
number of orifices, but are accidental, the same as 
a string or an open organ-pipe breaks up the air 
into secondary waves that associate themselves with 
the prim ary waves in such a manner that the sud
denness and violence of the shocks make you think 
you hear it when you really don’t. [Bravo 1] But 
still 1 must confess that when the handle is turned 
to the point which would indicate silence, you still 
hear a distinct sound, and the sinkings and swellings 
by no means amount to absolute silence. [Students 
glance at each other anxiously!] But as that is 
only the octave, as before suggested, it, of course, 
as you all know, amounts to nothing, since the 
fundam ental tone is extinguished. [Students re
assured !] I trust, therefore, you all agree with me 
that this demonstration of adding sound to sound 
is complete, and that my former statement, on 
which the undulatory theory of light was so firmly 
established that the whole scientific world has 
adopted it, namely, that by adding sound to sound 
we may produce silence, has been fully sustained 
by the result.” [Hear! hear!]

Seriously,was there ever a great lecturer 
so pitiably at sea in the midst of a sjmple 
scientific experiment, and that, too, with 
his own favorite and familiar apparatus? 
it  need not surprise the reader in the least 
if the Professor, in his next course of pub- 
tic lectures on Sound, when stopping off a 
string in the middle to produce its octave, 
should suddenly become confused and tell 
his audience that “the absolute extinction 
oi the sounds of both” halves of the string 
'#xs the consequence,” though “we do not 
extinguish its octave”y and that the reason

why “we hear no sound” is because “the 
sound of the” string is a “highly composite*’ 
one,and that “ the suddenness and violence 
of the shocks” of the “secondary waves 
which associate themselves with the pri
mary waves” produce a number of har
monics or over-tones not represented by 
the normal vibrational rate of the string 
proper, and thus cause the “absolute ex
tinction” of the fundamental tone, though 
“we do not extinguish its octave”! This 
would be just as lucid as his explanation 
of the double siren.

Here, then, we have that “most cogent 
proof” of the undulatory theory of light, 
since the Professor can so clearly “produce 
silence by adding sound to sound"! If he is 
as successful in “adding light to light,” 
there will be no question about his having 
produced* “darkness,” in one sense, at 
least.

Now, the only attempt which Professor 
Tyndall can possibly make to escape this 
crushing demolition of his explanation of 
the double siren is to assume that the 24 
alternate and consecutive puffs, coming 
equally from the two disks a foot or so 
apart, do not produce the same effect of 
converting the fundamental tone into its 
octave as if ail the puffs or vibrations em
anated from one disk. I presume he will 
necessarily resort to this, if he speaks at 
all, to save himself and his theory,as there 
is clearly nothing else left for him to say. 
and hence I shall be obliged to cruelly 
snatch even this straw from the drowning 
physicist by quoting his own explicit ad
missions.

Before doing so I wish to reason one 
moment with the reader,to show the weak
ness of such a quibble. Let us suppose 
one of the disks of the double siren removed 
I now ask,would not the fundamental tone 
caused by the 12 puffs of the other disk be 
exactly the same, if, instead of one circle
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of 12 holes, there were two circles of 6 
holes each, supplied with wind through 
separate pipes? Manifestly the effect 
would be exactly the same so long as the 
puffs from the two circles alternated or 
occurred intermediately, making 12 con
secutive puffs in regular succession at each 
revolution of the disk. Professor Tyndall 
would not think of questioning the truth 
of this proposition, unless he wished to 
excite the astonishment of every scientific 
thinker.

Then, this being admitted, would it not 
produce the same effect exactly,supposing 
the disk large enough, if the two circles of 
6 holes each were a foot apart,— that is, 
supposing they continued to puff alter
nately as before? No one can doubt but 
that the same fundamental tone would 
result in either case, as with 12 orifices in 
one circle. Then, why should not the 
same thing exactly occur, if, instead*of 
one disk with two circles of 6 holes each, 
there were two disks placed no greater 
distance apart than these circles, with 6 
orifices in each, so adjusted that their 
puffs occurred in the same perfect alter
nation? Thus, link by link the chain of 
logic is being coiled around this fallacious 
explanation of the double siren. Although 
I do not expect the force of this reasoning 
to be acknowledged by Professor Tyndall, 
I propose to let him speak from his pub
lished lectures, and thus confess the ab
surdity of his whole argument:—

“The pu ffs o f a locomotive at starting follow each 
other slowly at first, but they soon increase so 
rapidly as to be almost incapable of being counted. 
If this increase could continue until the puffs num 
bered 50 or 60 a second, the approach o f the engine 
would be heralded by an organ-peal o f tremendous 
power'*— Lectures on Sound, p. 50.

Query: Would it make any difference 
with this44organ-peal of tremendous power” 
coming from the distant engine, should one

half o f the puffs comefrom the steam-cylinder 
on one side o f the locomotive and the other 
halffrom  the other—six feet apart—so they 
only alternatedt I do not think that even 
this lecturer would venture to assert, after 
his attention was called to the fact, that 
the 44organ-peal” would depend in the 
slightest degree upon whether the puffs 
all came from one side of the locomotive 
or alternately from both sides, so there 
were 50 or 60 alternate puffs a second in 
regular succession! Hence, if his loco
motive illustration contains a vestige of 
philosophical sense, it shows his complete 
misapprehension of the action of the 
double siren, and establishes the correct
ness of the explanation I have given,dem
onstrating that the true cause of the tone 
jumping from the fundamental to its oc
tave was the shifting of one siren in such 
manner that its 12 puffs would occur in
termediately between the 12 puffs of the 
other, thus making 24 puffs to each revo
lution of the spindle.

Professor Tyndall, the reader will recol
lect, attributes this octave not to the 24 
vibrations caused by the 24 alternate puffs 
issuing from the 24 alternate orifices which 
he actually had right before his eyes and 
ears, but to some mysterious and indefin
able breaking up of the primary air-waves 
which were produced by the 12 unison 
puffs 44into secondary waves which asso
ciate themselves with the primary waves 
o f the instrument.” Hence, he assures us 
that this particular octave, unlike all other 
octaves ever heard, was not produced by 
the required number of 24 vibrations at all, 
but by the disintegration of primary waves, 
though, as usual, it flatly contradicts his 
teaching in mother place, where he says 
that no octave, Irom whatever instrument, cm  
be produced without doubling the number 
o f vibrations which caused its fundamental 
tone/  Notice how explicitly his statements
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demonstrate his law of “ interference,”and 
'•ause their own “neutralization” by “mu
tual destruction”:—

“ Placing a movable bridge under the middle o f 
the string , and pressing the string against the 
bridge, I divide it into two equal parts. Plucking 
either of those at its centre, a musical note is ob
tained, which many of you recognize as the octave 
o f the fundam ental note. Now, in  a ll cases, and 
w ith a ll instruments [the double siren% of course, 
as weU as others,] the octave o f a note is produced 
by doubling the number o f its vibrations.”— Lectures 
on Sound, p. 90.

Hence, we have the clearest possible 
admission that the octave produced by the 
double siren, on which the Professor be
comes so terribly confused, was actually 
caused, just as I have urged, by the re
quired 24 vibrations or puffs to the revo
lution issuing from the two disks in alter
nation, and not by the breaking up of 
primary air-waves at all, since “ in all cases 
and with all instruments the octave o f a note 
is produced by doubling the number o f its vi
brations*7 Was there ever a more direct 
self-contradiction perpetrated by a scien
tific writer?

To suppose Professor Tyndall, while 
attempting to explain the double siren to 
his audience, really unaware of this well- 
known law in acoustics, that doubling the 
number of puffs or vibrations would neces
sarily raise the fundamental tone to its 
octave (which he entirely ignores in his 
explanation), is a supposition at once as
tonishing and incomprehensible; because, 
as we have just seen, he clearly recognized 
the law when experimenting with strings, 
and could hardly have forgotten it. To 
suppose that he knowingly suppressed this 
true and only explanation of the octave 
(and thus imposed upon the intelligence 
of his audience) in support of his former 
assertion that “we can produce silence by 
adding sound to sound "would be cruel, if 
not wicked. The charitable view would

therefore seem to be that though he knew 
the law and was aware of the facts, yet in 
the complexity resulting from the “sec
ondary waves which associate themselves 
with the primary waves” with the “sud
denness and violence of the shocks” from 
that “ highly composite” instrument, he 
became temporarily demoralized, and lost 
sight of the legitimate solution. Hence, 
the confused explanation involving such 
direct contradictions of what he had taught 
on other occasions.

But here a difficulty confronts us. If 
this contradictory and absurd explanation 
was the result of a momentary confusion, 
how are we to account for the fact that 
he has since published to the world in a 
carefully prepared book every detail of 
that extraordinary, and, I may say, ridicu
lous analysis of the double siren 9—and not 
only so, but has superintended the work 
through various editions and translations 
into a number of European languages, 
with not one alteration from the original 
fiasco? The charitable view I have taken 
here looks like breaking down.

And it is equally astonishing that of the 
hundreds of scientific students who listened 
to that lecture, and the tens of thousands 
who have since read his book, not one'has 
had the temerity or the kindness to tell 
the Professor what was the matter with 
his favorite siren, who, if she had not ab
solutely “ lured him to destruction,” had 
triumphantly succeeded in turning his 
head with her fascinating music!

It really seems incredible that a scientist 
of such reputed ability could not have 
seen that this close proximity of the two 
disks of the double siren to each other—re
volving only a few inches apart—was the 
true cause of producing this octave, espe
cially in view of the fact that their 24 al
ternate and successive puffs were the exact 
number required for such a result. The
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shallow superficiality which was incapable 
of thus connecting the two series of puffs, 
making their effect the same as if issuing 
from a single disk, is as pitiable as it is 
surprising. The only serious and practical 
way of accounting for such want of scien
tific resource is the fact (as every one 
knows who has ever compared these Lec
tures on Sound with the work of Professor 
Helmholtz on the same subject) that the 
great German investigator made the mistake 
firsty while Professor Tyndall, according 
to his uniform habit, took the whole mat
ter for granted just because that eminent 
physicist had announced it as science.

Hence, because Professor Helmholtz 
had mistakenly employed this plain and 
legitimate octave of the double siren, gen
erated by the requisite 24 vibrations or 
puffs, to illustrate his improved ideas of 
over-tones, there was, of course, nothing 
left for Professor Tyndall but to do like
wise, and thus relegate this simple result 
of 24 vibrations or consecutive puffs to 
an indefinable atmospheric disturbance 
breaking up into* secondary waves which 
associate themselves with the primary 
waves of the instrument, owing to the sud
denness and violence of its shocks! He 
seemed to have become so infatuated with 
Professor Helmholtz, or this music of his 
siren, as to temporarily lose his memory, 
or he surely would have recollected what 
he had before so distinctly taught, as just 
quoted, that “in all cases, and with all in
struments, the octave o f a note is produced by 
doubling the number o f its vibrations”/ Had 
the “ organ-peal of tremendous power,” 
which the two cylinders of a locomotive 
might produce by sufficiently rapid alter
nate puffing retained a place in his mem
ory he would never have been cajoled into 
such an unenviable plight by the super
ficial blunder of Professor Helmholtz, but 
would have been able to connect the alter- I

nate puffs of two disks only a foot apart 
into one system of 24 vibrations to a revo
lution as easily as he could the alternate 
puffs of two steam-cylinders six feet apart, 
which, as any one knows, could, if rapid 
enough, be legitimately combined to make 
an “organ-peal of tremendous power.”

Look for a moment at the language of 
Professor Helmholtz, and note the family 
resemblance between it and that of Pro
fessor Tyndall:—

“ The puffs of air in one box occur exactly in the 
middle between those of the other, and the two 
prim e tones m utually destroy each other. .  . . Hence, 
in the new position the tone is weaker, because it is 
deprived of several of its partials [over-tones]; but 
it does not entirely cease; it rather jum ps up an 
octave."— Sensations o f Tone, p. 246.

It seems that Professor Helmholtz even 
sets the example of self-contradiction;  for 
how, in the name of reason, can “the two 
prime tones mutually destroy each other” 
when they do not entirely cease, but rather 

jump up an octavel If a man jumps up on 
the top of a fence, he is not destroyed,’ or 
neutralized, or obliterated\ in any sense 
whatever. He has only exchanged a 
lower for a higher position! So the two 
fundamental unison tones of the two disks, 
caused by 12 puffs to the revolution,simply 
combine into one tone of 24 puffs to the 
revolution,which lifts it to a higher position 
in the musical scale,or,as Professor Helm
holtz plainly puts it, the tone “jumps up 
an octave,” without involving any such 
thing as mutual destruction or neutraliza
tion.

The reason why “ the tone is weaker” 
in the “ new position” seems to be a pro
found mystery to this eminent investiga
tor, save on the supposition that it consists 
of the first or principal over-tone (“deprived 
of several of its partials”), which is always 
too weak to be distinctly heard by the un
aided ear while the prime tone is being 
sounded. It of course never occurred to
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this standard authority on Sound that the 
reason why the octave was “weaker” was 
simply because it was constituted of a single 
series of 24 successive puffs or vibrations 
to a revolution, while the prime tone was 

^composed of two series of 12 double or 
unison puffs which necessarily re-enforced 
each other, and by which means their in
tensity was increased fourfold\ as already 
quoted from Professor Tyndall. The 
“weaker” character of this octave is thus 
beautifully accounted for according to my 
explanation of the double.sireny and would 
have been easily comprehended by Pro
fessor Helmholtz but for his pet brood of 
over-tones which he was just nursing into 
life, and on which account he pressed into 
service the assistance of this “highly com
posite” siren as a kind of foster-mother. 
But he will learn when he reads this re
view, if not before, that she has at last 
discarded the whole family as too con
spicuously illegitimate and outlandishly 
ungeneric for even foster-children.

I now propose to Professor Helmholtz, 
with all deference and respect,and through 
him to the scientific world, a simple prac
tical test of this whole problem, by which 
to demonstrate either the truth or falsity 
of my explanation of the double siren, and 
which will also and equally demonstrate 
the truth or falsity of his own solution, 
since one or the other of our explanations 
must necessarily fall to the ground.

Suppose, instead of a double siren, such 
as already described, having two disks, we 
construct a triple siren, having three disks, 
each disk containing a circle of 12 orifices 
and supplied with wind by a separate pipe, 
all three being secured one above another 
to the same rotating spindle. It is evident, 
if the pipes leading to the three circles of 
orifices should be so adjusted that when 
the spindle rotates the three disks shall 
puff simultaneously that they will unitedly

make only 12 puffs to the revolution of the 
spindle, and hence the fundamental tone 
will be an intense triple unison.

Let us now suppose that the spindle 
makes exactly 11 revolutions in a second, 
producing 132 puffs,or the precise number 
necessary to generate the fundamental 
note C, with the three disks puffing simul
taneously, and consequently all sounding 
the same note in unison. According to 
the explanation of Professor Helmholtz, 
the disks are not only sounding this prime 
C, but they are also faintly sounding sev
eral over-tones of different degrees of 
pitch, though they are not distinctly heard, 
owing to the loudness of the prime note. 
The first or principal over-tone, in point 
of intensity, he tells us, is Cl, exaedy an 
octave above the prime, and that it was 
this over-tone, “deprived of several of its 
partials,” which was heard as the octave in 
the experiment with the double siren when 
the two prime unisons were mutually de
stroyed by “ interference.”

As we now have three disks of 12 holes 
each instead of two, we can easily make 
them all “ interfere” by so adjusting their 
pipes as to make them puff in regular suc
cession one after another,with the intervals 
equidistant apart, thus producing 36 con
secutive puffs to each revolution of the 
spindle. Supposing the rotation to con
tinue at the same uniform speed after the 
pipes are thus shifted, it is manifest that 
36 successive puffs will occur in the time 
of 12 puffs before the change. What,then, 
must take place? I here announce to the 
physicists of Europe and America—and 
earnestly request these high authorities 
on Sound to show that I am mistaken— 
that not only will the prime C vanish from 
the sound, but the octave C1 will also not 
be heard at all; and that instead of C\ 
which was alone heard issuing from the 
double siren (being in that case the proper
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tone for the 24 puffs produced at each 
revolution), we will only hear from the 
triple siren the note G1, or the fifth above 
the octave Cl, being the exact note corre
sponding to 36 puffs to the revolution 
under that uniform speed of rotation.

Will Professor Helmholtz accept the 
proposition here made, and join the writer 
in carrying out this test, by means of a 
triple sireny that the scientific public may 
know what to depend on? If he is as 
frank and candid a physicist and investi
gator of science as there is every reason 
to suppose him to be from his writings, he 
surely will not feel at liberty to refuse aid
ing in’this conclusive solution of not only 
the action of the double sireny but also of 
the truth or falsity of this so-called law of 
“interference," as well as of the entire 
wave-theory of sound, since they all neces
sarily stand or fall together.

If this advanced scientist should deem 
the suggestion here made worthy of his 
attention, and if, on making this experi
ment, should find that the fundamental 
note C entirely vanishes as soon as the 
pipes are shifted so as to make 36 succes
sive puffs to the revolution, he at once de
stroys this law of “ interference*' based on 
half wave-lengths and the coalescence of 
condensations with rarefactions,; since in 
such a case as this it is only third wave
lengths, the pipes being shifted to speak 
at a third of an interval each from one 
fundamental puff to another.

Then, again, if he shall find that not 
only the prime C, but the octave Cl , is si
lenced, what, pray, has become of his first 
ooerdoney which made all the music heard 
coming from the double siren after the 
two disks were placed in a phase of oppo
sition? The three disks, when puffing 
simultaneously and producing the triple 
unison fundamental C, surely were sound
ing also their first partial or over-tone Cl ,

according to Professor Helmholtz! What, 
then, has become of these three unison 
first over-tones if they are not heard,which 
they will not be if my prediction is correct? 
They should be heard even louder than 
from the double siren after the shift takes 
place,havingoneadditional re-enforcement.

Finally, if the only tone heard, after this 
so-called “ interference," shall turn out to 
be Gl,a  fifth above the octave C1,and the 
very pitch of tone requiring the 36 vibra
tions to the revolution, as every physicist 
will admit, is there a scientific thinker on 
earth who would not at once decide that 
the explanation here given of the double 
siren as the cause of it jumping up an octavl 
is the correct one, and that neither Pro
fessor Helmholtz nor Professor Tyndall 
understood the instrument they were ex
hibiting to the public or its acoustical 
effects?

As an evidence that this is a correct 
exposition of the problem,any acoustician 
will readily admit if the three disks should 
be perforated each with a circle of orifices 
in the following order—the lower one with 
12, the middle one with 24, and the upper 
one with 36 holes, that when sounding 
together they would produce the chord 
C, C1, G1, if rotating with ir  revolutions 
to a second; whereas, if the lower and 
middle disks should be suddenly stopped 
off and silenced while thus revolving, the 
upper disk, with 36 orifices, would go on 
sounding G1 precisely the same and pro
ducing the same intensity of tone as would 
the three disks if perforated with 12 holes 
each and if so adjusted as to puff in suc
cession, as already described. It would 
be a singularly suggestive fact, to say the 
least, if this explanation, given by a writer 
who has never seen a double sireny should 
turn out to be the correct one, in opposi
tion to the opinions of the greatest sound 
investigators of the age!
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In conclusion, on this subject, I would 
say that I am entirely willing that the dis
cussion shall end with the single experi
ment here suggested, and I feel sure that 
the intelligent reader will not hesitate to 
admit its extreme fairness as well as the 
conclusive character of such a crucial test 
as the one proposed of a triple siren.

As Professor Helmholtz owns a double 
siren— a luxury, by the way, entirely be
yond the reach of this writer,— it would 
not seem to be a difficult or very expensive 
task for him to attach a third disk to the 
rotating spindle, half way between the 
other two, connected with a suitable air- 
pipe, for the purpose of carrying out the 
test here indicated; and it would seem to 
be the very least this learned authority 
should think of doing, in view of this formal 
arraignment and the arguments presented 
to support it, in order to satisfy the stu
dents of our colleges and universities that 
his claim to their consideration as a public 
instructor in matters of science is a just 
one; while he can rest assured that the 
same discerning and critical students will 
hold him rigidly to the charge of having 
wholly misunderstood the effects of. his 
own instrument, till such time as this test 
is carried out, and the result shown to 
favor his exposition of these phenomena 
as published in the Sensations o f Tone,

To expedite matters, the writer will 
gladly meet the entire expense of making 
this improvement in the double siren, if it 
would be any inducement to Professor 
Helmholtz, and can be communicated 
with at any time, or drawn on for the pur
pose through the American publishers of 
this book. I will only add that the fore
going suggestions are intended to apply 
equally to Professor Tyndall, who also, as 
I am informed, owns one of the Helmholtz 
improved double sirens.

From the last two arguments examined

it becomes clearly manifest that writers 
on Sound have no fixed or definite idea 
of what they mean by this law of “ inter
ference,” nor any settled views as to what 
constitutes a “phase of opposition,” by 
which two systems of unison sound-waves 
may “neutralize” and thus “mutually de
stroy” each other, notwithstanding they 
make this assumed “ law” a fundamental 
principle of the wave-theory, as they arc 
unavoidably compelled to do on the ground 
of wave-motion. The truth of this charge 
against physicists, as to their indefinite 
and incongruous conceptions of their own 
theory, involving its most cardinal prin
ciples, needs no other confirmation than 
the self-evident contradictions embraced 
in these two illustrated arguments.

I refer,of course,to the manner in which 
“ interference” is exemplified: first,by the 
two unison forks sounding “ half a wave
length” apart,—by which means the con
densations of one of the systems of air-waves 
are made to coalesce with the rarefactions 
of the other system, regardless o f the syn
chronism or alternation o f their vibrations; 
and then to the manner in which the same 
“interference” is explained by the action 
of the double r*>Y*i,with its two disks puffing 
in alternation and mutually destroying each 
other’s Sound, without the least reference to 
their distance apart! The two explanations 
are not only clearly unlike,but are directly 
in conflict with each other,the two in turn 
mutually annihilating each other’s pre
tended “ interference,” as a moment’s con
sideration will show.

Let us, then, direct our attention to the 
two unison forks,placed half a wave-length 
apart, and first notice how they are said to 
produce their “phase of opposition” and 
the “mutual destruction” of each other’s 
sound, with no regard to whether their vi
brations occur simultaneously or alternately 
Such a contingency as a possible alterm•
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Uon between the vibrations of these forks 
is not hinted at by the lecturer; and if it 
was thought of, it was cautiously concealed 
from the audience as too grave a difficulty 
to attack. Yet this circumstance,— the 
equal possibility of such synchronous or al
ternate vibration,— as will soon be seen, 
utterly breaks down and nullifies this law 
of “ interference," because the two disks 
of the double siren are claimed to produce 
the same “phase of opposition" alone by 
alternate vibration, which the two forks do 
alone by vibrating a definite distance apart! 
Hence, the manifest self-disintegration of 
the two phases of this so-called “phase of 
opposition" which possesses such “ mar
velous flexibility,” in the language of Pro
fessor Huxley, as to act on fwo opposite 
principles at the same time. A more sui
cidal law, I will venture to assert, never 
thrust its audacious claims into any scien
tific hypothesis. In one breath, “ inter
ference" and “mutual destruction" result 
alone from the two sounding instruments 
being placed half a wave-length apart, 
without reference to their^quai chance of 
vibrating alternately or synchronously, while 
in the next breath,— only thirty pages fur
ther on,—the same “ interference" assumes 
a new face as well as “phase of opposi
tion," being caused alone by alternation, 
without reference to what distance the 
instruments may happen to vibrate from 
each other. Is it possible that a “ law" 
can be relied upon as having any founda
tion in science which is first one thing and 
then another, as suits the caprice or emer
gency of a whimsical and self-contradict
ory theory? A pretended scientific “law" 
can surely have no substantial claims upon 
the consideration of any mind competent 
to reason philosophically, which is forced 
to change its very nature and mode of 
operation within thirty pages, under the 
manipulation of its ablest exponent, espe

cially when such metamorphosis involves 
its own absolute self-neutralization, as 1 
will now endeavor to illustrate.

First, as to the two unison forks sound
ing half a wave-length apart. Professor 
Tyndall explicitly tells us that a “conden
sation" from one of these forks, ounng 
solely to the fact o f traveling “half a wave
length” reaches the other fo rk  exactly in 
time to coalesce with its “rarefaction ” with
out regard to whether the latter fo rk  is at 
that instant sending off a rarefaction or a 
condensation! Was there ever seen such a 
limping and imbecile hypothesis as this? 
Not a word, remember, as to whether the 
two forks swing in such relation to each 
other as to generate condensations simul
taneously, or whether one fork shall gen

erate a condensation at the same instant 
the other generates a rarefaction! The 
Professor ignores such a vital circum
stance in this brilliantly defective expla
nation, for reasons perhaps known to him
self ; but it can not be ignored nor glossed 
over here. The simple and homogeneous 
idea of “half wave-lengths" seemed to be 
all this “ highest living authority" was ca
pable of grasping at one time. To have 
mixed up with such a profound problem 
the troublesome question of the possible 
alternate vibration of the two forks, which 
he must have known was just as liable to 
be the case as for them to vibrate simul
taneously in the same direction, was evi
dently too much for him to undertake till 
such time as he should come to the double 
siren, thirty pages further on, when alter
nation alone should be the subject treated 
on, without any reference to that opposite 
kind of “ interference" caused by “ half 
wave-lengths"!

To prepare the reader for a just appre
ciation of this difficult task of mixing to
gether two such incongruous phases o f op
position and attempting to make them har
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monize, let us first note the concise teach
ing of Professor Tyndall as to the manner 
in which a tuning-fork generates these so- 
called “condensations and rarefactions.” 
This preliminary instruction is essential 
%o a correct understanding of the problem 
of how two forks generate interference 
and consequent silence when separated 
“ half a wave-length.”

It is entirely evident that this lecturer 
had lost sight of his recent extraordinary 
teaching in regard to the prong of a tuning- 
fork “ swiftly advancing" compressing the 
air “immediately/// fron t o f it," and. thereby 
producing “a condensation of the air,” and 
then “retreating” and “ leaving a partial 
vacuum behind,” by means of which “a 
rarefaction of the air” is produced, and 
that in this way the sound-waves, consist
ing each of a condensation and a rarefaction, 
are carved and moulded and sent off at a 
velocity of 1120 feet a second! (See page 
264.) His uniform teaching, throughout 
his Lectures on Sound\ is that a prong of 
a tuning-fork moving outward in either 
direction makes the “condensation” of the 
air, while the same prong moving inward 
makes the “rarefaction” of the air. Hence, 
the absolute indispensability of taking into 
consideration, this circumstance, in con
nection with the half wave-length separa
tion, in order to arrive at any rational or 
consistent hypothesis in regard to the law 
of “ interference” between such “conden
sations and rarefactions,” as exemplified 
by the action of two forks thus stationed. 
Had the manner, here described, of gen
erating the “ condensations and rarefac
tions” of sound-waves, which he had so 
carefully elaborated in a previous lecture, 
flashed across his mind while laboring to 
explain to his audience how two unison 
forks produce “ interference” by simply 
being made to sound half a wave-length 
apart, he must, I am persuaded, have hope

lessly broken down in the midst of his ar« 
gument, unless he is a man of extraordi- 
nary nerve. The writer of this would have 
dematerialized under such a shock.

Let us now suppose that the two forks, 
half a wave-length apart, happen to oscil
late alternately,—that is, suppose the prongs 
of one fork should swing outward, “rapidly 
advancing” and producing “a condensation 
of the air,” at the same moment the prongs 
of the other fork “ retreat” or swing in
ward, producing “a rarefaction of the air, 
which, as remarked a moment ago, they 
are just as liable to do as to both swing in 
the same direction, as Professor Tyndall 
well knows,— it is perfectly manifest that 
the condensed half of the wave from one 
fork would then reach the other fork (half 
a wave-length distant) just in time to co
incide with its condensation instead of its * 
rarefaction, thus producing complete coin• 
ride nee, or the exact opposite of interfere 
eme, which Professor Tyndall was trying 
to make out! Fully one half of the num
ber of times, therefore, when tested, ac
cording to the law of chances, there would 
be absolute coincidence, and consequently 
a loud sound in the line of the two forks, 
while the other half of the time there would 
be interference, and no sound at all!

Clearly, then, “ interference” by separa
tion half a wave-lepgth, depends entirely 
upon the accident of “coincidence” be
tween the vibrations of the two forks. 
Discard this, and the law is a nullity. But 
as there is nothing in this pretended law 
of “ interference” in the first place, as I 
contend, and no difference in the sound 
of two unison forks, whether they vibrate 
a half or a whole wave-length apart, as 
Professor Tyndall might have easily tested, 
it follows that we will never notice the least 
difference in the effects of two such sound
ing instruments, under the circumstances 
named, should we test them a million times.
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From the foregoing analysis does it not 
dearly follow, if there is any foundation 
for Professor Tyndall’s solution of the 
double siren and its peculiar mode of pro
ducing interference by alternate vibration, 
that such action completely neutralizes the 
neutralization caused by the supposed half 
wave-lengths, thus converting interference 
into coincidence, and vice versa, just as the 
two forks might chance to oscillate either 
in synchronism or in alternation?

It is also plain to see that the same self
neutralization follows us into the supposed 
“interference” of the double siren, claimed 
to be caused alone by the alternate vibra
tions or puffs of its two disks, but which 
has already been shown to be no interfer
ence at all, being simply the proper and 
legitimate mode of jumping up an octave 
by doubling the number of its vibrations, 
as any sensible siren would do if attempt
ing to raise its pitch an octave higher. We 
have only now to bring to bear upon this 
phase of opposition the principle of inter
ference involved in the idea of “half wave
lengths” to also neutralize its neutraliza
tion! Let us just see how scientifically 
and logically one destroys the other, the 
same as in grammar two negatives neutral
ize each other and become equivalent to 
an affirmative.

Suppose the two disks of the double siren 
(instead of being placed on the same spin
dle one above the other) stationed side by 
side 51 inches apart,or just half the wave
length of the note C, which requires 132 
vibrations to the second, making a whole 
wave-length 102 inches, and suppose the 
two disks so geared together and their 
supply-pipes so adjusted as to puff alter
nately. Of course, according to the ex
planation given by Professors Tyndall and 
Helmholtz the two disks, are thus in a 
“phase of opposition,” at whatever rate 
of speed they may revolve, and hence their

puffs must neutralize each other alone by 
the operation of one disk producing a 
“condensation” at the exact time the other 
produces a “rarefaction,” or, in Professor 
Tyndall’s own words, “In fact, the conden- 
satiQtis of the one coincide with the rare-  
factions of the other, and the absolute ex
tinction o f the sounds o f both sirens is the con
sequence”; and that, too,remember,without 
the least intimation as to what distance 
the two sirens are to be separated, or 
whether there is to be any distance at all 
between them. In fact, no amount of dis
tance whatever separating the two disks 
could by any possibility enter into the cal
culation of this mode of “ interference,” 
since these physicists teach that the same 
phase of opposition continues as the speed 
of rotation increases and the pitch rises, 
which would cause a constantly varying 
“half wave-length” to be necessary be
tween them, if any such thing were taken 
into account. Hence, with the two disks 
of the double siren, the “ interference,” the 
“phase of opposition,” and the “absolute 
extinction,” are effected exclusively by 
puffing alternately, whatever distance they 
may be apart. But here steps in the other 
phase of this suicidal “ law” of interfer
ence growing out of the “half wave-length” 
theory, and vetoes all this nonsense about 
“ alternation”; for the moment the two 
disks are made to revolve fast enough to 
generate the note C, it is manifest that the 
condensation from one disk, by traveling 
half a wave-length, or 51 inches,will reach 
the other disk in time to exactly catch or 
coalesce with its condensation just starting, 
thus producing “coincidence” instead of 
‘ interference,” and thus again neutralizing 
Professor Tyndall’s neutralization or “ab
solute extinction” by producing the precise 
opposite of his supposed “ phase of oppo
sition*7 Was ever the self-stultification of 
a theory more beautifully elucidated?
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We thus, see that this pivotal “ law” of 
the wave-theory, as explained by Professor 
Tyndall, and as made to bear upon two 
separate phases of his hypothesis, com
pletely neutralizes itself; and, instead of 
favoring the idea that sound has anything 
to do with wave-motion, the assumption, 
by this strained effort to frame some kind 
of interference between imaginary systems 
of air-waves, simply results in the over
throw of the current sound-theory,by prov
ing that air-waves, with condensations and 
rarefactions as the basis of sound-propa
gation,have no existence in Nature,unless 
it be a purely fanciful existence in the 
imaginations of physicists. This demon
strative and all-pervading “ law” which a 
moment ago seemed so efficiently active 
in favor of wave-motion,— producing “in
terference” between systems of undula
tions which had no practical existence,— 
and which was so flexibly accommodating 
as to create a “phase of opposition” in 
almost any direction, to order, has, under 
cross-examination, literally broken down 
the whole wave-theory by hopelessly ar
raying the most conclusive arguments of 
these physicists against themselves.

If Professor Tyndall could succeed half 
as well in establishing “ mutual destruc
tion” between two systems of sound-waves 
under the action of this so-called law of 
interference as he has done in producing 
a “phase of opposition” and “neutraliza
tion” between his most powerful argu
ments, he would have succeeded at least 
a score of times in rendering the wave- 
hypothesis invincible, as the foregoing 
pages amply illustrate.

But I have another and still more start
ling proof of the self-neutralizing effects 
of this supposed law of “ interference” be
tween the condensations of one system of 
waves and the rarefactions of another. To 
demonstrate the complete self-destruction

of the principle involved, we need go no 
further than ,to Professor Tyndall's own 
reiterated description of the manner in 
which these “ condensations” and “ rare
factions” are generated and sent off from 
a tuning-fork or harp-string, and then look 
at the legitimate result of such generation 
and propagation.

Each fork or string, according to these 
explanations, produces two distinct system 
o f sound-waves, one system being sent off 
from one side of the fork or string, and 
another system being at the same time 
sent off from the other side, the same mo
tion producing a rarefaction on one side and 
a condensation on the other,and each system 
being constituted of the same kind of 
“condensations and rarefactions.” Ob
serve the conciseness and unmistakable 
character of his language:—

“ Inragine one o f the prongs o f the vibrating fork 
swiftly advancing; it compresses the a ir immediately 
in  fro n t of it, and when it retreats it leaves z partial 
vacuum behind."— lectures on Sounds p. 62.

Of course, on the opposite side of the 
fork the same thing takes place pre
cisely, the other prong sending off the 
same kind of condensations and rarefac
tions in the opposite direction. This no 
one will pretend to dispute. Now, would 
it not be a surprise to Professor Tyndall, 
and to physicists generally, if it could be 
shown from this language that these two 
systems of waves, sent off from the two 
opposite sides of the fork,must necessarily 
interfere and neutralize each other, thus 
producing “absolute silence” according to 
the wave-theory? I will here undertake 
to demonstrate, to the satisfaction of any 
one who will attentively read this short 
argument, that two such systems of waves 
must necessarily interfere, and hence should 
result in “absolute silence,” if there is the 
least foundation for the theory of wave- 
motion in the propagation of sound. But
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first notice the equally explicit teaching 
of this same high authority in regard to 
the ribration of a single harp-string, which 
is much less difficult to comprehend than 
the somewhat complex operation of the 
two prongs of a tuning-fork:—

•* Figure clearly to your minds a harpstring vi
brating to and fr o ;  it advances, and causes the par
ticles of air in  fro n t o f it to crowd together\ thus 
causing a condensation o f the air. It retreats, and 
the air-particles behind it separate more widely, thus 
producing a rarefaction of the air.**— Heat as a 
Mode o f M otion, p. 372.

It is plain to see from this language that 
both the “condensation" and the “rare
faction" here named are generated and 
propagated by this “ to and fro" motion 
on one side the string only, and we have then 
only to “ figure" another system of the 
same kind of condensations and rarefac
tions, generated in the same way, and sent 
off from the other side o f the string, and 
then ask, What takes place directly above the 
stringt Ah, that’s the rub! Professor 
Tyndall never thought to explain this 
missing link in his favorite theory of con
densations and rarefactions. He could 
think far enough ahead to elucidate, as 
he did with the row of glass balls, the 
carving and moulding of waves on one side 
of the string, and their propagation in a 
straight line, but, as was the case with the 
glass balls, he makes no provision for the 
air-particles slipping up or down, to the 
right hand or to the left. There being no 
motion of the harp-string “to and fro" in 
a vertical direction, of course there can be 
no crou*ding o f the air-particles together as 
it advances, nor separating more widely as 
it retreats; hence, no condensations nor 
rarefactions up and down, and consequently 
no sound-waves,since sound can only exist 
and be heard as such condensed and rare
fied waves.

Hence, it follows that no sound should 
be heard above the string at all, according

to the wave-theory, since there is no ad
vancing nor retreating in that direction to 
carve and mould the required condensa
tions and rarefactions. Is it not, there
fore, the legitimate teaching of Professor 
Tyndall, and also of the wave-theory, of 
which he is the most popular exponent, 
that the sound of a harp-string should not 
and can not be heard above the string at 
all, since there is no motion to and fro in 
that direction? This must be clearly the 
doctrine of the theory, since without mo
tion there can be no “condensation o f the 
air," and without condensation there can 
be no air-wave, and without air-waves 
there can be no sound/

But here Nature steps in, as usual, and 
contradicts the unavoidable logic of the 
wave-theory, since it is well known to 
every observer that sound is heard in a 
vertical direction, or directly above the 
string, just as intensely and at as great a 
distance as horizontally,or in the direction 
the string oscillates,—which simply annihi
lates the assumption that sound is in any way 
connected with such supposed condensations 
and rarefactions, or that they are necessary 
for its existence.

Now, the only possible answer to this 
difficulty is that the lateral or horizontal 
air-waves, as they are sent off from the 
string, re-act and reflect upward, thus con
veying their condensations and rarefac
tions to the regions of air above the string 
as well as in a horizontal direction, the 
row o f glass balls to the contrary notwith
standing. But here is exactly where “in
terference" and self-neutralization come 
in, as promised a moment ago, and which 
I will now make good.

It must be remembered that the conden
sation on one side of the string is gener
ated and sent off by the very identical 
motion which generates and sends off the 
rarefaction on the other side of the string,
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and at exactly the same instant of time; 
so that, according to the theory of “inter
ference” by half wave-lengths, recently 
reviewed, the rarefaction on one side of 
the string would re-act and reflect upward 
a given distance, just in time to coalesce 
with the condensation from the other side, 
since they occur synchronously, and both 
travel with the same velocity, of course; 
and hence the two systems of waves from 
the two sides of the string must necessarily 
produce complete interference and cause 
“absolute silence” in a vertical direction, 
if there is the shadow of truth in the wave- 
theory! Thus, every way it can be pre
sented, it is proved to be a monstrous self- 
contradiction, unworthy of a moment’s 
serious attention by any well-informed 
physicist, except so far as to expose its 
superficiality and overthrow its claims as 
a scientific hypothesis.

I now invite the attention of the reader 
quite briefly to the question of musical 
“ beats,” with which most musicians are 
familiar, especially those accustomed to 
tuning instruments. They occur when 
two sounding bodies are slightly out of 
unison, and consist of a sensible increase 
of intensity, followed by a decrease almost 
to inaudibility. These swellings and sink
ings of the tone occur once for each com
plete vibration difference in a given time 
between any two sounding bodies. In 
other words, if the vibrational numbers of 
two tuning-forks, for example, are respect
ively 256 and 257 per second, there would 
be but one beat per second. If the differ
ence between them should be two com
plete vibrations in a second, there would 
be two beats. If there was a difference 
of only one vibration in five seconds, there 
would be, of course, but one beat or one 
sinking and swelling of the tone in five 
seconds, and so on. This is all the expla
nation needed, even by the unscientific

reader, as to what beats are, and the cause 
of their number of recurrences in a given 
time.

The important question, however, which 
now concerns us, and which has puzzled 
physicists in all ages, from the time oi 
Pythagoras to the present, is the true phys
ical solution of these phenomena. We 
know, for example, that beats are pro
duced by the difference in the vibrational 
rate of the two sounding bodies, and con
sequently by such sounding bodies being 
brought alternately into a relation of co
incidence and opposition. But in what 
manner, or on what acoustical principle, 
does this change from coincidence to op
position between such instruments gener
ate this successive increase and diminu
tion in the intensity of the tone? On gen
eral principles, and as a matter of course, 
it is attributed by advocates of the current 
sound-theory to the 'interference of the two 
systems of air-waves sent off by the two 
beating instruments, though in what man
ner it is possible for two systems of hypo
thetic air-waves to interfere so as to pro
duce this alternate sinking and swelling 
can not be made intelligible to an unsci
entific mind, or even to the advocates of 
the wave-theory, since, as just shown, the 
supposed coalescence of condensations 
and rarefactions amounts to nothing at all, 
by absolute trial, producing not the slight
est effect when two instruments are placed 
half a wave-length apart; while the whole 
assumption is shown to be completely self
neutralizing whenever this supposed inter
ference is combined with the same inter
ference caused by the alternate puffing of 
the double siren.

That two systems of air-waves, if they 
exist at all as the means of sound-propa
gation, can not interfere so as to affect the 
intensity of sound in the slightest degree, 
Professor Tyndall tacitly admits in the
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passage recently quoted. “When several 
sounds,” he says, “ traverse the same air, 
each particular sound passes through the air 
as i f  it alone were present”; whereas, if the 
current theory of “ interference,” or the 
mutual destruction of sound by opposing 
air-waves, was true, as taught by physicists, 
any two sounds of the same pitch and in
tensity traveling together would be just as 
apt to travel in interference and cause ab
solute silence as to coincide and be heard, 
the chances of course being equal. This 
has been repeatedly urged, and in various 
ways, as a self-evident fact which must 
alone be sufficient to break down all this 
reasoning about the. interference of sup
posititious air-waves, and of itself proves 
that beats are in no way connected with 
any such “phase of opposition.” If such 
interference between air-waves were pos- 
*ole, then, clearly, the language quoted 
above, from Professor Tyndall, could not 
be true. Whatever, therefore, may be the 
true cause of beats, it is clear that the in
terference of air-waves has nothing to do 
with them.

Besides, it must be clearly manifest to 
the reader who has attentively perused 
the preceding arguments, that air-waves 
as the means of sound-propagation have 
no existence in fact,but are purely chimer
ical, being based on a complete misappre
hension of the physical laws. This has 
been shown in so many ways that it is un
necessary to specify any particular class 
of arguments bearing against the hypoth
esis, since almost any one of the preceding 
two hundred or more pages, if opened to 
at random, will show facts and reasons 
against such a supposition which must 
convince an unbiassed scientist that air
waves are utterly inadequate to account 
for the phenomena of sound.

If, then, the scope and logical bearing 
of the arguments advanced in this mono

graph unanswerably disprove air-waves as 
the cause of sonorous propagation, it is 
folly to claim that these alternate sinkings 
and swellings of sound, as observed in 
beats, come from the interference of that 
which has no existence in fact. '

It is the explicit teaching of every writer 
on sound, as all well-informed students of 
acoustics are aware, that the loudness or 
intensity of tone results alone from the 
swinging to and fro of the air-particles, 
with greater or less amplitude, as they 
strike the tympanic membrane, hitting it 
with a harder or a lighter blow; and hence 
that the sinking or swelling of a sound, as 
in beats fakes place at the ear o f the listener 
by this motion o f the air-particles. Accord
ing to this universal teaching,it is not pro
duced directly in the action or condition 
of the two instruments themselves, except 
so far as they act to mould and send off 
the waves of air, but is caused by the in
terference or coincidence of the air-waves 
themselves, after they leave the sound- 
producing bodies. I will refer to a few 
brief passages to refresh the memory of 
the reader. Professor Helmholtz says:—

“ A periodically oscillating sonorous body pro
duces a sim ilar periodical motion, fir s t in  the mass 
o f air, and then in the drum o f our ear.”— Sensa
tions o f Tone, p. 16.

Professor Mayer teaches the same 
thing:—

“ It is evident that the ultimate effect of the pas
sage of sonorous waves through the atmosphere 
w ill be to cause the molecules o f the a ir to sw ing to 
and fro  w ith the motions ofpendulum s. It is also 
apparent that all the characteristics of the periodic 
motion at the source of the sound w ill be impressea 
on the surrounding air, and transmitted through it  
to a distance.”—A m . E ncy.y A rt. on “Sound.”

Professor Tyndall is even more explicit, 
if anything, on this subject. He says:—

4 ‘ The greater volume of sound heard everywhere 
throughout the room can only be due to the greater 
amount o f motion communicated to the a ir o f the 
room”
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“ We have already learned that what is loudness 
in our sensations, is, outside of us, nothing more 
than width o f sw ing or amplitude o f the vibrating 
air-particles. ” [“Nothing more'*excludes the sound
ing body itself as having any direct connection with 
this increase or diminution of sound, except as the 
mechanical means of sending off the air-waves!]

“ The pitch of a note depends solely on the num
ber of aerial waves which strike the ear in a second. 
The loudness or intensity of a note depends on the 
distance within which the separate atoms o f the a ir 
vibrate. This distance is called the amplitude o f 
the vibration.”— lectures on Sound, pp. 48, 73.— 
Heat as a Mode o f Motion, pp. 225, 372.

In another place Professor Tyndall dis
tinctly says that if we hear one sound louder 
than another it is because the ear* is “ hit 
harder” in the one case than in the other 
by the vibrating air-particles (.Lectures on 
Sound, p. 11). It is therefore easy to see 
that the sinking and swelling of the sounds 
of two beating instruments result “alone,” 
according to the wave-theory, from the al
ternate coincidence or interference of the 
air-waves themselves sent off from such 
sounding bodies. I deny that this is any 
explanation at all of musical beats, as it 
has been clearly shown a few pages back 
that no such interference between two 
supposed systems of air-waves can take 
place, since not the slightest weakening 
of two unison tones occurs when two vi
brating bodies are sounded half a wave
length apart,— the position which, above 
all others, admittedly meets this condition, 
and causes the condensations of the one 
system to exactly coalesce with the rare
factions of the other, if any such systems 
exist. Hence, this so-called “amplitude” 
or “width of swing” of the air-particles in 
the propagation of sound, in which they 
are said to oscillate “ to and fro with the 
motions of pendulums,” and to “shake the 
drum of the distant ear,” is demonstrated 
to have no actual existence in Nature.

To show that “ beats” are directly 
caused, according to the current theory of

sound, by this alternate interference and 
coincidence of supposed condensations and 
rarefactions sent off in the form of waves, 
as the two beating forks oppose or re-enforce 
each other, I will quote Professor Tyndall’s 
very clear and concise explanation of these 
phenomena,according to the received view 
of sonorous propagation. I will, however, 
first let him explain to the reader how these % 
“condensations” and “ rarefactions” from 
two unison forks, by interfering, may 
“abolish the sounds of both” :—

“ I draw my bow across a tuning-fork, which for 
distinction’s sake I will call A, and cause it to send 
a series of sonorous waves through the air. I now 
place a second fork, B, behind the first, and throw 
it also into vibration. From B waves issue which 
pass through the air already traversed by the waves 
from A. It is easy to see that the fo rks may so vi
brate that the condensations of the one shall coincide 
with the condensations o f the other, and the rarefac
tions o f the one w ith the rarefactions o f the other. 
If this be the case, the two forks wiU assist eacj 
other. The condensations will, in fact, become snort 
condensed, the rarefactions more rarefied, and as it 
is upon the difference o f density between the conden
sations and rarefactions that loudness depends, the 
two vibrating forks thus supporting each other will 
produce a sound of greater intensity than that of 
either o f them vibrating alone. It is, however, also 
easy to see tl\at the two forks may be so related to 
each other that one of them shall require a con
densation at the place where the other requires a 
rarefaction; that one fork, for example, shall urge 
the air-particles forw ard  [“sw iftly  advancing"] 
while the other urges them backward [retreating and 
“ leaving a partial vacuum”]. If the opposing 
forces be equal, particles so solicited will move 
neither backwards nor forwards, and the aerial rest 
which corresponds to silence is the result. Thus it 
is possible by adding the sound of one fork to that 
of another to abolish the sounds o f both.”— Lectures 
on Sound, p. 258.

Here, then, as before stated, the cause 
of silence is the “ interference” of the two 
systems of air-waves sent off from the two 
unison forks traveling in such relation to 
each other that the condensations of one 
system coalesce with the rarefactions of 
the other, thus tending to “abolish the
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sounds of both.” Silence, in this case, has 
nothing to do with the alternate vibration 
of the two forks, as was the case with the 
so-called interference produced by the 
double siren/  We will now let this lecturer 
tell us how to manipulate the two unison 
forks so as to make one vibrate a trifle 
slower than the other, and thus generate 
the “beats” of which we are seeking an 
explanation. The reader will carefully 
note that the alternate swellings and weak
enings of the tones of the beating forks, as 
here described, are explicitly attributed, 
all the way through, to the alternate coin- 
cidence and interference of the condensations 
and rarefactions of the air-waves:—

“ Each of the two forks now before you executes 
exactly 256 vibrations in a second, and when they 
are sounded together you have the perfect flow of 
unison. I now load one of them with a bit of wax, 
thus causing it to vibrate a little more slowly than 
its neighbor. Supposing, for the sake of simplicity, 
that the wax reduces the number of vibrations to 
25$ in a second, what must occur when the two 
forks are sounded together? I f  they start a t tke 
same moment, condensation coinciding w ith conden
sation and rarefaction w ith rarefaction, it is quite 
manifest that this state of things can not continue. 
The two forks soon begin to exert opposite actions 
on the surrounding air. At the 128th vibration 
their phases are in  complete opposition, one o f them 
having gained h a lf a vibration on the other. Here 
the one fork generates a condensation where the 
other generates a rarefaction; and the consequence 
is that the two forks, at this particular point, com
pletely neutralize each other, and we have no sound'. 
From this point onward, however, the forks support 
each other more and more, until, at the end of a 
second, when the one has completed its 255th and 
the other its 256th vibration, the state of things is 
what it was at the commencement. Condensation 
then coincides w ith condensation and rarefaction 
with rarefaction% the full effects of both sounds 
being produced upon the ear. . . .  It is quite man
ifest, that under these circumstances we can not 
have the continuous flow  o f perfect unison. We 
have, on the contrary, alternate re-enforcements and 
diminutions of the sound. We obtain, in fact, the 
effect known to musicians by the name of ‘beats* 
which, as here explained, are a result o f interfer
ence f —Lectures on Sound, p. 262.

Thus, consistently, all the way through 
the wave-theory, these authorities explain 
beats as the alternate interference and coin
cidence of the condensations and rarefactions 
of air-waves after they have been gener- ( 
ated and sent off from the fork, and that 
when the weakening of the tone occura it 
takes place alone because the tympanic 
membrane is not “ h it” so hard by the os
cillating air as when the tone is louder.

To make sure that the reader shall com
prehend this pivotal fact of my argument, 
namely, that “ beats ” occur alone byr the 
alternate motion and quiescence of the 
air-particles, I will make one other refer
ence to Professor Tyndall's explanation. 
He says:—

“ In the case of beats the amplitude o f  She oscil
lating a ir reaches a maximum and a minimum pe
riodically. . . .  Its  particles alternately vibrate and 
come to rest.”— Lectures on Sounds pp. 266,268.

Now, in opposition to this explanation 
of beats, I maintain that the operation 
which alternately augments and diminishes 
the intensity of tone, as the oscillations of 
the two forks cross each other's path in 
changing from synchronous to alternate 
vibration, has nothing to do with air-waves 
or any motion of the air-particles what
e v e r ^  t takes place in the instruments them- 
selves,or in their potential amt practical sym
pathetic attraction fo r  each other, without 
regard to the coincidence or interference of 
such useless nonentities as these so-called 
atmospheric condensations and rarefactions.
I claim that the simple laws of acoustics, 
as applied by the consistent principles of 
the corpuscular hypothesis, which have 
thrown light on so many mysterious phe
nomena and elucidated so many difficult 
questions during the preceding discussion, 
will be found amply sufficient, when prop
erly investigated and analyzed, to clear up 
this occult problem of “ beats” on the 
general law of sympathetic vibration.
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At pages 79, 80, &c., I endeavored to 
show that the sympathetic vibration of a fork 
or string, when its unison was sounded 
near it, could not, by any rational possi
bility, be accounted for on the supposition 
of the synchronous dashing of air-waves 
against it, as the waVe-theory necessarily 
assumes, and gave what I consider good 
atid sufficient reasons for rejecting such 
an hypothesis, even if no arguments had 
since been advanced showing that such 
atmospheric sound-waves have no real ex
istence in Nature. I assumed, as the only 
consistent view, that there exists poten
tially, in all bodies capable of producing 
a musical sound,an affinity or sympathetic 
attraction for all other bodies capable of 
such sonorous effects, the same as there 
exists potentially in a piece of steel a mag
netic sympathy for all other bodies of steel, 
and that it only requires that mysterious 
electric condition which we designate as 
magnetic, to cause such unison steel bodies 
to either attract or repel each other, ac
cording to the manner in which their 
magnetic currents of substantial but intan
gible corpuscles synchronize or cross each 
other’s path. In an analogous manner, a 
sounding body only needs to be tensioned 
to that rigidity which develops a unison 
relation to other bodies of like sonorous 
rigidity, to raise its potential affinity into 
a practical sympathetic attraction, and by 
which means its potential or dormant 
sonorous pulses are taken hold of by the 
corresponding pulses of its unison neigh
bor, which gradually cause it to awaken 
into a similar sonorous action. And in a 
manner very analogous to this principle 
of magnetic repulsion, when the relation 
of polarity is reversed so that the substan
tial magnetic currents oppose each other, 
two forks or other sounding bodies, if made 
towibrate in such a manner as to be thrown 
periodically jimto and out o f unison, by os

cillating first together and then in opposite 
directions, may alternately attract and re
pel, sympathize and conflict, re-enforce 
and oppose, each other, by the coalescence 
or interference of their substantial corpus
cles acting upon each other’s sonorous 
potentiality,quite similar to such magnetic 
action.

I will not pretend here to enter into the 
minutia of this hypothesis, which, it seems 
to me, will, when properly elaborated, fully 
explain the phenomena of beats on the 
principles of the alternate re-enforcement 
of, or interference with, this sonorous 
affinity or sympathetic attraction between 
two musical instruments, and which will, 
as I believe, prove to physicists much more 
satisfactory than the superficial and illy 
considered supposition of air-waves. I 
simply throw out the general suggestion 
of this law of sympathetic attraction as 
the rational basis of a solution, to show 
the reader that this problem of beats, as 
one of the most relied-on arguments of 
physicists in favor of some kind of inter
ference between air-waves, is no exception 
to the general rule that such assumed 
“phase of opposition” is as useless as it 
is impracticable, and as foundationless as 
the air-waves on which it depends.

I will only present a single argument to 
show, as I believe, conclusively, that the 
action and force which produce beats are 
to be traced to the instruments themselves, 
and their influence upon each other, and, 
need not be carried a single inch away to 
accommodate this superficial hypothesis 
of interfering air-waves. Suppose, for ex
ample, two forks mounted upon their reso
nant cases and tuned sufficiently out of 
unison to produce, say, one beat to the 
second. If sounded in close proximity td 
each other, or, as my hypothesis teaches, 
in a position of strong sympathetic attrac
tion, a listener stationed a hundred feet
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away from them will distinctly hear their 
beats,—will, in fact, hear them as far away 
as the sounds of the forks are audible. 
But let the two forks, while sounding, be 
gently separated only a few feet toward 
the right and left of the listener,and though 
he will continue to hear their united sounds 
in full force, yet the beats will entirely 
cease, showing that they result from the 
sympathetic influence of the two forks 
upon each other, owing to their affinity, 
and not to the alternate interference and 
coincidence of the two systems of supposed 
air-waves a hundred feet away, or at the 
ear of the distant observer, as the wave- 
theory teaches.

It is perfectly plain that the two systems 
of air-waves from two beating forks, if such 
waves exist at all as the cause of sound, 
must travel to the distant observer exactly 
in the same relation to each other (as to 
coincidence or interference) when the 
forks are slightly separated to the right 
and left, remaining equidistant from him, 
as when their resonant cases are in such 
close juxtaposition as to actually touch 
each other. Yet, in the former case, when 
not in close sympathetic proximity, the 
sounds are as perfectly smooth and mellow 
as if they flowed from two forks in abso
lute unison; while in the latter case,when 
in close sympathetic union, the beats can 
be distinctly heard, as before remarked, 
to the extreme limit of audibility. Need 
there be any stronger argument required 
to show that the alternate coincidence and 
interference of hypothetic air-waves are 
in no way whatever connected with the 
cause of sonorous beats? And need there 
be another argument adduced to show 
that the true cause of these phenomena 
lies, as here postulated, in the influence of 
the two instruments upon each other 
through this law of sympathetic attraction, 
as required by the corpuscular hypothesis?

Following the lead of this assumed a in
terference,M we would naturally expect it 
to finally culminate in something like direct 
evidence of its existence, if it really has 
any such foundation in fact or science. It 
would be very strange, indeed, if an im
portant “law” in physics, lying at the very 
basis of a scientific theory, and involving 
such an unmistakable condition of things 
as the occurrence of “absolute silence” be
tween two loudly sounding instruments by 
the interferetue of their air-waves, should 
not be susceptible of some sort of demon
strative proof which appealed directly to 
the auditory sense, instead of depending 
on mere theoretical inferences, which 
might vanish into thin air the moment we 
attempt to practically test them, as was 
the case with the assumed interference 
between two unison forks sounding half a 
wave-length apart, recently examined.

In our search after something practical 
and tangible of this sort, we have at last 
found it, in the shape of an acoustical 
apparatus manufactured by M. Konig, of 
Paris. This ingeniously constructed in
strument is intended to squarely meet the 
difficulty by dividing a stream of sound 
into two unequal branches, one being half 
a wave-length longer than the other, and 
then re-uniting them in a common outlet, 
where they must naturally be expected to 
interfere by the condensations of one of the 
systems of waves coalescing with the rare
factions of the other, thus producing the 
long sought for “absolute silence” so es* 
sential to this “ law,” and so indispensable 
to the wave-theory of sound as a scientific 
hypothesis.

It is needless to say that such a conclu
sive proof 0/ the current hypothesis of • 
wave-motion as this would be, if founded 
on fact, would naturally receive consider
able prominence in Professor Tyndall’s 
book, as it certainly does. Before making
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iny further remarks in regard to the ap
paratus or its acoustical effects, I will take 
jhe liberty ot transferring bodily to these 
pages the engraving and explanation, as 
given by this author, ana earnestly re
quest the reader to carefully examine the 
same:—

“ Sir John Herschel first proposed to divide a 
stream of sound' into two branches, of different 
lengths, causing the branches afterwards to re-unite, 
and to interfere with each other. This idea has 
been recently followed out w ith success by M. 
Quincke; and it has been still further improved 
upon by M . K onig. The principle of these experi
ments will be at once evident from Fig. 141. The 
tube 0 f  divides into two branches at / ,  the one 
branch being carried round n, and the other round

m. The two branches are caused to re-unite at gf 
and to end in a common canal,, g p . The portion, 
b n , of the tube which slides over a b can be drawn 
out as shown in the figure, and thus the sound-waves 
can be caused to pass over different distances in the 
two branches. Placing a vibrating tuning-fork at ot 
and the ear at / ,  when the two branches are of the 
same length, the waves through both reach the ear 
together, and the sound o f  the fo rk  is heard. Draw
ing a b out, a point is at length attained where the 
sound o f  the fo rk  is extinguished. This occurs 
when the distance a b is one fourth of a wave-length; 
or, in other words, when the whole right-hand  
branch is h a lf a wave-length longer than the left- 
hand one. Drawing b it still further out, the sound 
is again heard; and w'hen twice the distance a b 
amounts to a whole wave-length, it reaches a maxi
mum. Thus, according as the difference of both 
branches amounts to half a wave-length or to a 

• whole wave-length, we have interference ox coinci
dence of the two series of sonorous waves. In prac
tice, the tube 0 f  ought to be prolonged till the direct 
sound of the fork is unheard, the attention of the 
ear being then wholly concentrated on the sounds 
Chat reach it through the tube.”—L ed . Sound, p. 261.

After it had fallen to my lot to discover 
so many inaccuracies, and, it maybe justly 
said, inexcusable mistakes, in the scientific 
observations and experiments of this phys
icist, it was quite natural that I should be 
inclined to discount in advance this entire 
statement in regard to the Konig instru
ment. It was plainly evident to my mind, 
if the apparatus and its acoustical effects 
were correctly described they would 
strongly favor the wave-theory, and would 
present an almost conclusive evidence in 
favor of this law of interference between 
soupd-waves, as claimed by advocates of 
the hypothesis. I therefore, on general 

principles, could not believe 
that the representation, as 
quoted, was truthful to any

_______degree which would tend to
favor the theory of wave- 

J  motion, for the reason that I 
had already found so many 
considerations bearing di
rectly against it which were 

absolutely unanswerable; and because, as 
all science and reason plainly teach,a trul 
theory can not contradict itself. I was there
fore compelled to assume, in advance, on 
the same general principles of logic, that, 
should any sonorous change be observed, 
on drawing out one branch of this instru
ment half a supposed wave-length longer 
than the other, it would be susceptible of 
a satisfactory explication on some other 
hypothesis than that of wave-motion.

In view of these considerations I resolved 
to test the matter carefully, and now have 
the satisfaction of announcing that I have 
done so with the following conclusive re
sults.

To make entirely sure of my data, I first 
obtained from a friend the use of a com
plete Konig instrument (the one repre
sented in the engraving), and tested it 
with forks of different vibrational numbers,
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carefully drawing out, while each fork was 
sounding, the sliding branch (b n) of the 
device in order to detect the exact point 
of silence, as recorded by this high author
ity on sound, if any such point existed. 
But I here declare to the reader and to 
the scientific world that no such thing as 
silence occurs, nor even a respectable ap
proach toward it. By the most careful act 
of attention, while moving the sliding 
branch of the instrument backward and 
forward, a point was discovered which 
produced a slight though sensible weak
ening of the tone, but it required care to 
detect it. This, however; is very far from 
justifying the extravagant language of 
Professor Tyndall, just quoted, namely, 
V Drawing a b out, a point is at length at
tained where the sound o f the fo rk  is extin
guished’" This is not true, in any pardon
able sense of the word “extinguished,"since 
the sound of the fork is not diminished in 
intensity more than about one quarter, as 
any sound-expert would readily admit. 
So much, then, for the reliability of Pro
fessor Tyndall’s scientific statements when 
recording simple matters of fdct,on which 
no one need be or can be mistaken, if he 
has ever tried the experiment.

But here comes the important question, 
What causes this sensible weakening of the 
tone as the sliding branch of the instru
ment is drawn out to a certain point, if 
there is no truth in the wave-theory or in 
this law of interference between sound
waves? This is an inquiry which must 
naturally suggest itself to the mind of the 
reader, and, in arriving at a correct answer, 
it will be found, as I now propose to show, 
that physicists have wholly misapprehended 
this instrument and its acoustical effects, 
as was so clearly proved to be the case 
with the “phase of opposition "in the double 
siren, and that this change of tone has 
nothing to. do wi^h air-waves or their

supposed interference. The attention of 
sound-investigators is especially invited to 
the solution about to be given, which will 
no doubt be new to acoustical science.

By means of one specific test (with which 
all others agreed), I found that a fork with 
256 vibrations in a second, and a conse
quent wave-length of 52 inches, sounded 
at 0 (see engraving), required the sliding 
branch b n to be drawn out not sufficiently 
to make half a wave-length difference in 
the two branches (26 inches), but exactly 
24 inches, in order to produce the maxi
mum change or diminution of intensity. 
This would make the whole wave-length 
from such a fork but 48 inches, instead 
of 52 as it should be; thats is, if this en
feebling effect was actually due to the in
terference of two systems of air-waves, as 
Professor Tyndall teaches. Besides, if this 
weakening of tone was the effect of a gen
uine interference between the condensations 
of one stream of sound and the rarefactions 
of another, there should be “absolute si
lence," as all physicists teach, since the 
two wave-systems are exactly equal’ But 
as there is a reduction only of a scarcely 
noticeable fraction of the normal intensity 
of the tone of the fork, which reduction 
takes place at a point differing materially 
from the half wave-length hypothesis, it 
follows that the phenomenon, whatever it 
may be, must be explained on some other 
principle than that of so-called “ interfer
ence "between two systems of atmospheric 
sound-waves. Is not this mechanically, 
acoustically, and mathematically, incon
trovertible ?

I will now undertake to give a solution 
of this phenomenon, without resorting to 
any such incongruous laws and facts as 
those involved in the explanation based 
on the assumption of wave-motion, and 
will endeavor to explain how this solution 
was arrived at.



3 io The Problem o f  Human Life.

I became satisfied, on finding that the 
difference between the two branches, at 
the point of greatest diminution of sound, 
was 24 instead of 26 inches, that the effect 
must be the result of resonance, and there
fore must be due to either the re-enforce- 
ment or opposition of the two vibrating 
air-columns of the two tubes, the same as 
just explained in regard to the cause of 
beats. To strengthen this surmise, I found 
that the same fork (256 vibrations) held 
over the mouth of a tube open at both 
ends, required 24 inches as its maximum 
resonant depth, or a depth corresponding 
exactly to the difference between the two 
branches m and «, thus proving, incident
ally,that a tube open at both ends is some
what more than double the resonant depth 
of a similar tube having one end closed; 
and thus again showing the habitual inac
curacy of Professor Tyndall’s observations, 
who teaches that the length of one tube is 
exactly double that of the other.

The fact thus discovered, that the max
imum resonant depth of a single open tube 
agreed precisely with the difference in the 
length of these two open tubes forming the 
Konig instrument, my next effort was to 
invent some means of verifying my con
clusion, and thus demonstrating that it 
was not the “ interference” of two streams 
of sound-waves, but an effect of resonance 
which caused this perceptible weakening 
of sound. Fortunately the invention came 
to me, and accordingly I constructed the 
Konig instrument, with the important dif
ference of elastic branches(m and n) formed 
of rubber tubing, which could be attached 
and detached of any required length, and 
stopped off at any desired portion of either 
branch.* I ascertained by the first test 
that precisely the same effect was produced **

**The improved Konig instrument, with elastic 
branches, here referred to*, can be seen at the office 
of H all & Co., publishers of this book.

with the elastic tubes as with those of the 
Konig instrument, and that the greatest 
diminution was reached, as before, when 
the difference in length was 24 inches in
stead of 26 inches, or a half wave-length.

Retaining this proportion of length be
tween the two branches, my next experi
ment was to take advantage of the elastic 
tube by pinching it together, between my 
thumb and finger, at various places, while 
the fork was sounding at 0, and observing 
the result with one branch open and the 
other closed; and, to my surprise and 
gratification, I found that my suspicions 
were correct, and that I could obtain ex
actly the same result of weakening the 
tone by stopping off the short branch be
tween 11 and 12 inches from/,thus having 
but one stream of sound instead of two! 
I thus demonstrated the fact that at this 
particular point there was not the slightest 
difference in the intensity or quality of the 
tone when the-sound passed through both 
branches and “ interfered,” as supposed, 
and when it passed through the long branch 
alone, and resounded back in opposition 
from the short tube closed at one end. I 
made this conclusive test by pinching and 
relieving the tube in rapid succession,thus 
suddenly changing from two streams to 
one; but not the least difference could be 
observed, as just remarked, in the quantity 
or quality of the sound, the same effect 
being produced by the opposing resonance 
of* one open and one closed tube as was 
produced by the opposing resonance of 
two open tubes with a resonant difference 
of 24 inches in length.

To complete the demonstration that 
there was nothing in this supposition of 
“ interference” between the two streams 
of sound or their supposed air-waves, I 
adjusted the two branch tubes to exactly 
equal lengths, which, of course, produced 
the full resonant effect of both tubes.
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Then, by simply pinching one of the tubes, 
as before, at about 12 inches from I ob
tained the same weakening of tone prer 
tisely as was observed when the branches 
differed by 24 inches, or when the two 
streams were in supposed “interference'’! 
I thus clearly proved that dividing the 
stream of sound into two branches of un
equal lengths, and again causing their air
waves to unite and “ interfere,” was a pure 
misapprehension of physicists,and amount
ed to nothing at all in favor of wave-motion, 
since a single continuous stream gave ex
actly the same result when opposed by a 
closed tube of a different resonant depth.

This weakening of tone caused by the 
two branches of the tube differing half a 
supposed wave-length, as well as the effects 
of the test last given, will no doubt be 
found, when fully understood, to be only 
the result of coalescence or opposition 
between two resonant columns of air of 
different vibrational numbers, which re
enforce or oppose each other by the law 
of sympathetic attraction, in a somewhat 
analogous manner to the attraction and 
repulsion of two magnets, as recently inti
mated, and as illustrated in musical beats. 
At all events,the hypothesis of two streams 
of sound “ interfering” by the condensations 
of the one system of waves coalescing with 
the rarefactions of the other, is completely 
exploded by these experiments with the 
elastic tube improvement on Konig’s in
strument, which show that any resonant 
effect produced by dividing the sound into 
two streams can be equally obtained by a 
single stream, as just described, in connec
tion with a closed resonant tube of certain 
depth.

Aside from this solution of the problem, 
it remains an unassailable fact that no such 
thing as silence or any approximate ap
proach toward it takes place when one 
branch is half a wave-length longer than

the other. I emphasize this fact, in oppo
sition to the authority I am quoting. What, 
then, must be thought of the statement of 
Professor Tyndall, in which he distinctly 
says that when drawn out to the difference 
of half a wave-length, “the sound o f the 
fo rk  is extinguished”? He »either delib
erately and knowingly misrepresented the 
facts of the case, or else he taught and 
published to the world on mere inference 
or hearsay, as science, that of which he 
had no personal knowledge, because it 
seemed to favor the hypothesis of wave- 
motion! It is the safest and altogether 
the most charitable view to assume that 
he never tested an apparatus of the kind, 
and possibly never saw one; for it is alto
gether probable, if he had ever seen one 
of these Konig instruments, his curiosity 
would have induced him to test it, and 
thus correctly inform himself as to its 
sonorous effects. How he dared venture 
to make such baseless explanations of an 
apparatus he had never tested, and which 
was $0 easily obtainable, baffles human 
ingenuity to conceive.

In addition to this altogether probable 
supposition, I now venture the assertion, 
without knowing the facts, that the Royal 
Institution of London, under whose aus
pices these lectures on Sound were de
livered, does not own one of these Konig 
instruments, or at least did not at the time 
of their occurrence, since it is more than 
probable that if such a device had been 
among the scientific apparatus of that in
stitution some one of the members would 
at some time or other have had the curios
ity to test it, and would thus have been 
enabled to enlighten Professor Tyndall, 
who evidently stood in such pressing need 
of it.

It is a singularly incongruous fact that 
this eminent author takes especial pains 
to commend scientific investigators who
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shirk no pains or labor in arriving at the 
exact truth, wherever it may lead them, 
or whether it favors a pre-adopted theory 
or not, and who never take anything for 
granted in science on mere theory or in f er- 
ence when an experiment is possible to 
verify or contravene it! His eulogistic 
commendations of physicists who thus 
labor are so praiseworthy that I must 
quote one or two sentences:—

*' Those who are unacquainted with the details 
of scientific investigation have no idea of the amount 
ot labor expended in the determination of those 
numbers on which important calculations or infer
ences depend. . . . There is a morality brought to 
bear on such matters, which, in point of severity, is 
probably without a parallel in any other domain of 
intellectual action. The desire fo r  anything but the 
truth m ust be absolutely annihilated; and, to attain 
perfect accuracy, no labor must be shirked, no diffi
culty ignored.”—Lectures on Sound, p. 26.

Why did Professor Tyndall, after em
ploying such beautiful language as this 
in commendation of faithful workers in 
science,shirk the labor of testing the Konig 
instrument, which he might have readily 
obtained, before publishing to the world a 
scientific description of its effects having 
not a shadow of foundation in truth, thus 
practicing a breach of that “morality” 
which he commends in others, and de
ceiving the young scientific students of 
the land, who look to him 'as a guide? 
Why did he shirk the labor and ignore the 
difficulty of testing two unison forks or 
other sounding bodies placed half a wave
length apart, by which he could have con
vinced himself that not the slightest differ
ence occurs in their sounds from such in
ferential or theoretic “interference,” when 
it would not have taken him half an hour 
(0 make the experiment, and completely 
overthrow the wave-theory? Instead of 
acting on this principle of fidelity to scien
tific truth, which he had so highly eulo
gized in others,—that “ the desire for any

thing but the truth must be absolutely an
nihilated; and, to attain perfect accuracy,™ 
labor must be shirked\ no difficulty ignored\ 
he found it altogether more available and 
convenient to deal in scintillating theoret
ics, for which he is so noted, about the 
“ interference” of hypothetic air-waves, 
which have no real existence in Nature, 
and thus “shirked” the trifling labor of 
sounding two forks at different distances 
apart, while his assistant observed in line 
their acoustical effects! The truth is, he 
could not help knowing that his theory of 
“ interference” would have appeared to 
much better advantage had he been able 
to' demonstrate it before his audience by 
producing “absolute silence” between two 
unison instruments sounding half a wave
length apart. But for some reason, which 
I leave the reader to find out, he did not 
attempt any such a fatal experiment. In 
connection with this manifest shirking ej 
labory I beg the reader to note his pen
painting of a “true physical philosopher”:

‘4 The true physicalphilosopher never rests content 
with an inference when an experiment to verify of 
contravene it  is  p o ss ib le— Lectures on Sound,

Yet he was “content” to assume, on 
mere theoretic “ inference,*’ the most im
portant and pivotal facts of the current 
sound-theory, when an “experiment,”cost
ing but a few minutes of his time, would, 
have not only contravened such assump
tions, but, in doing so, would have anni
hilated the whole theory, since the as
sumed facts named constituted the very 
key to the main arch of the superstruc
ture.

He not only rested “content” to shirk 
the labor of an “experiment” to test the 
truth of many of his most fundamental 
hypotheses, but in some cases he even 
spent more time in fixing  an experiment 
to favor his theory than it would have 
taken to make an honest experiment, and
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thus “contravene it”! As a proof, look at 
his effort to put the “smoke of brown 
paper” into “one end” of his tin tube, so 
that no “puff” should be ejected from the 
other end on clapping the books, when it 
would have cost less care, at least, to fill 
the whole tube by elevating its small end, 
and thus to have shattered his experiment! 
(Seepage 270,and onward.) The absolute 
annihilation of a “desire fo r  anything but 
the truth" did not seem to apply to this 
case, and clearly demonstrates that the 
experimenter was not a Utrue physical 
philosopher,” according to his own defini
tion, or he would not have “shirked the 
labor” of filling the whole tube, and thus 
have rested “content with an inference” 
when an “ experiment” was at hand to 
“contravene” the hypothesis!

These animadversions may seem un
kindly severe; but, as a “true physical phi
losopher,” I dare not “ignore” nor “shirk” 
the responsibility of exposing such unre
liability in the discussion of scientific phe
nomena. I am forced, in truth, to assert 
that no careful and competent observer 
can fail to be astonished, on reading Pro
fessor Tyndall's various scientific works, 
at the continual recurrence of the most 
glaring inaccuracies everywhere visible. 
I open accidentally, as an illustration, to 
page 49 of his Lectures on Sound, and see 
this prominent “ law” announced:—

"T o  produce a musical sound we must have a 
body which vibrates w ith the unerring regularity 
o f the pendulum . ”

Yet a more erroneous proposition was 
never penned in a scientific work, since it 
can be shown that a highly “musical sound” 
may be produced, in which no two of its 
vibrations are of the same periodicity! To 
make sure that the above statement was 
not a slip of the pen, he repeats it on the 
next page in even stronger and more ex
plicit language. He seems to do this to

impress it upon the reader, that, under no 
circumstances, can there be an exception 
to the rule:—

"  The only condition necessary to the production 
of a musical sound is that the pulses should succeed 
each other in the same interval o f time," or, as be
fore expressed," w ith the unerring regularity o f the 
pendulum .”

The fallacy of this carefully reiterated 
law can be shown in a single sentence. 
The motion of a pendulum, as every one 
knows, is perfectly isochronous; that is, it 
oscillates with exactly the same periodic 
intervals, when once started, from its long
est to its shortest swings, or until it settles 
entirely to rest; whereas, the most “mu
sical” of all the sounds produced in an 
orchestra, as every musician is aware, are 
the sliding tones of the violin or violoncello, 
in which no two vibrations are of the same 
periodicity, and hence are the very oppo
site of isochronous or pendulous, as to in
tervals of time!

But why spend time in pointing out and 
criticising the philosophical views of a 
writer who tacitly admits himself not to 
be a “ true physical philosopher,” by not 
conforming to the requisites he has him
self prescribed?

While thousands of scientific students 
are to-day ready to accept almost any 
proposition relating to the advanced the
ories of the time, if they only know it to 
have the indorsement of Professor Tyndall, 
I declare to the reader, upon my conscien
tious conviction, that, from the evidence 
of the quotations in these pages alone, it 
would be a safe general rule to reject, as 
probably fallacious, any scientific theory 
of which he might have become a prom
inent champion. Of course there are ex
ceptions to most general rules, and it would 
be strange if even a uniform tendency to 
inaccuracy should not occasionally diverge 
into the truth.

I might continue these direct and dam*
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aging quotations ad libitum, had I space, 
as there is not an instance in this whole 
course o f lectures on Sounds where the truth 
o f the wave-theory is directly involved in the 
explanation, which could not be equally 
turned against the lecturer and made to 
militate against the current hypothesis of 
sound. But the fatal instances already 
given are a sufficient illustration of the 
blinding influence of a false theory in 
leading the greatest intellects into error, 
even on the simplest questions of fact

And here I feel compelled to say that it 
has been extremely unpleasant, and even 
embarrassing, though a moral and scientific 
necessity in my case, as explained in the 
preface, to be forced to take issue with 
such unqualified antagonism with so emi
nent a scientist, especially on simple ques
tions of veracity and fact,—such as those 
concerning two unison forks sounding half 
a wave-length apart, and the acoustical 
effects of the Konig instrument,—ques
tions in regard to which the possibility 
of being in error is so utterly unneces
sary that it is difficult to conceive of any
thing short of an unpardonable want of 
information, which could have superin
duced such reckless assumptions and such 
erroneous statements. Yet this very ex
planation of the engraving just reproduced 
from his book, and this action of two uni
son forks in abolishing each other’s sound 
when placed half a wave-length apart, are 
but the legitimate fruits of the wave-theory, 
being no more foundationless than any 
other part of the hypothesis, and no less 
conspicuously and distinctly inculcated by 
every other writer on Sound, in proportion 
to his ability, than by this physicist.

However, it must be regarded as a mat
ter of congratulation to the scientific world, 
as well as to the general public, that this 
great authority has narrowed down the 
whole question as to the truth or falsity of

the wave-theory of sound to a few simple 
and representative questions of fact,which 
need not depend for a single day on any 
man’s veracity or scientific standing. Fot 
example, this single representative ques
tion of “interference” between air-waves, 
in which the whole wave-hypothesis is in
trinsically involved, namely, whether two 
unison forks, or other instruments, if sound
ed half a wave-length apart, with the ear 
stationed in line, can be heard the same 
as in any other position, must absolutely 
settle the whole undulatory problem, now 
and forever. I f  they can be heard the same 
in that as in any other position, which the 
whole world knows to be a fa c t, then the 
wave-theory fa lls to pieces, and with it falls 
Professor Tyndall as a scientist!

It may seem unduly severe thus to select 
out for a target the scientific reputation of ‘ 
one physicist, who is but equally involved 
with others who have written ©n the sub
ject of sound. But, in determining the 
basis of my arguments against the undu
latory theory, I was compelled to choose 
for my principal antagonist a strictly rep- j 
resentative English authority to quote | 
from, that my review, after being com
pleted, might not fall flat from not having 
touched the bottom facts of the hypothesis, 
or from having failed to grapple with the 
“ highest living authority.” I therefore 
selected Professor Tyndall (in connection 
with Professor Helmholtz, the represent* 
ative German, and Professor Mayer, the 
highest American authority), recognired 
by the civilized world as the most emi
nently popular exponent of these various 
scientific theories,— particularly that of 
sound,— and whose lectures on the sub
ject, from which my citations are made 
have been translated into all the leading; 
languages of Europe. If, therefore, bfj 
has fallen the fated victim upon the altar 
of progressive truth, to appease the wrath
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of the scientific gods, he may attribute the 
catastrophe to his having become a more 
conspicuous target than any of his coad
jutors, by the greater triumphs of his 
genius in popularizing a theory having no 
foundation in Nature or true science, and 
no merit as a philosophical hypothesis 
save that imparted to it by the ingenuity 
of its advocates.

I will now briefly fulfill a promise inti
mated in the early part of this monograph, 
and that is to again call attention, at the 
close of the work, to the conspicuous and 
incongruous fact, that, while a fork or 
string in vibrating moves through the air 
at a velocity of only a few inches in a 
second, it actually “sends” off air-waves, 
as we are taught by physicists, at the enor
mous velocity of 1120 feet in the same time.

I have repeatedly urged, and given rea
sons for believing, as the reader doubtless 
recollects, that there can be no measurable 
spring-force to free air, while it contains 
no appreciable elasticity when unconfined 
by which a body moving through it can 
transmit a pulse to a distance, or stir the 
atmosphere even a short space in advance 
by causing one particle to push another, 
it another, and so on, as was illustrated by 
Professor Tyndall with his row of glass 
balls.

I also stated that this principle of mo
bility, one of the most prominent charac
teristics of our atmosphere, was of neces
sity ignored by physicists in their discus
sions of atmospheric wave-motion, since 
to recognize such a law, when assuming 
the transmission of an air-wave to a dis
tance and at great velocity by a slowly 
moving fork or string, would be a fatal 
self-contradiction, as any kind of an im
pulse or atmospheric disturbance what
ever roust be counteracted and almost in
stantly neutralized by a persistent ten
dency to equilibrium.

Whatever displacement of the air-par
ticles, therefore, may be effected by a vi
brating string, such disturbed air can only 
travel, till it settles finally to rest, at a ve
locity fequal to that of the displacing body. 
The aggregate distance traveled in a sec
ond, in one direction, by a vibrating prong 
or string, can not, as elsewhere shown, 
be more than seven or eight inches in a 
second.

It is true that some portion of the travel 
of a string in its oscillation to and fro is 
swifter than its mean velocity, owing to its 
tensile force added to its momentum; but 
how much swifter at its point of highest 
speed I have not been able to calculate to 
a certainty, nor have I been able to find 
any one who could aid me in determining 
this question to a nicety. If we even sup
pose its highest speed, at any one point of 
its travel, to be four times that of its mean 
velocity, which unquestionably exceeds the 
fact, and estimating but one half of the 
second occupied by its forward motion 
and the other half by its return motion, 
it would make its rate of velocity at the 
swiftest part of its travel but 64 inches in 
a second, or not more than the one two hun
dredth part the velocity o f sound\ This, 
manifestly, as the most ordinary mind 
must comprehend, is the utmost velocity 
an air-wave could attain, which receives 
its impetus from an object moving through 
the air at a speed no greater than that 
postulated above, as the highest point of 
velocity in a vibrating string.

Thus, while a string,* estimating the 
swiftest portion of its travel, moves only 
at the rate of sixty-four inches in a second, 
it sends off its air-waves, as the current 
theory necessarily teaches, at a velocity of 
thirteen thousand four hundred and forty  
inches in the same time; or, in other words, 
it projects these aerial undulations through 
the air more than hundred times swifter
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than the very motion which gives them 
their impetus! Was there ever anything 
taught as science more transcendently or 
transparently impossible than this? Yet, 
incredible as it may seem, this is the exact 
and unavoidable teaching of the wave- 
theory, which my friends have thought me 
almost if not quite insane for attempting 
to assail; while the most ordinary student 
must see that by no law of philosophy, 
and by no rules of mensuration known in 
heathen or Christian lands, could such a 
string “send” off corporeal waves of any 
kind of mobile substance a distance o f more 
than sixty fo u r  inches in a second\ even if 
the friction and inertia of such substance 
were wholly abolished!

These facts more than bear out all I 
formerly said when presenting the fatal 
illustration of the locust. I then asserted 
that it must be evident to any thoughtful 
mind that the stridulation, so far from 
churning the entire atmosphere throughout 
four square miles into condensations and 
rarefactions, did not stir the air a foot 
around the insect, while what atmospheric 
disturbances did occur would not probably 
travel at a velocity greater than aboutfour  
feet in a second. Had I placed it at four  
\inches in a second I would have been much 
nearer the proper limit, that being the ag
gregate movement of the insect’s legs in 
producing the tone. Yet it remains an un
answerable fact against the wave-hypoth
esis, that, while rasping its legs across the 
nervures of its wings, at this very slow rate 
of speed, the shrill tones which it produces 
are radiated over four square miles of at
mosphere at a velocity at least one thousand 
times greater than that of the movement 
which generates the sound!

Should I, as a scientific teacher,publicly 
declare and impress it upon my hearers 
that a bullet* after leaving the muzzle of 
the gun, could travel with a velocity even

two hundred times greater than that of 
.the gases passing through the gun-barrel 
which gave it the impetus, as does Pro
fessor Tyndall virtually, and as he does 
actually in regard to air-waves, it could 
but reasonably be inferred either that I 
must assume my audience a convocation 
of idiots,incapable of distinguishing sound 
from light, whom I wished to test by stat
ing a practical absurdity,or else that I had 
successfully demonstrated my own incom
petency to handle any scientific question. 
If, however, after so teaching it, I should 
persist in maintaining it as true, and pub
lish to the world as a settled-fact of science 
that a bullet would travel thus over two 
hundred times faster than the gases giving 
it the impetus, which common sense would 
brand as a transparent absurdity, is there 
any language in which to frame a rebuke 
too severe for such a crime against science 
and human intelligence?

This mechanical law,which is applicable 
to all physical bodies,—air-waves the same 
as bullets,—does not apply to the incorpo
real and almost infinitely attenuated ema
nations which my hypothesis assumes, and 
which constitute sound, light, heat, elec
tricity, magnetism, &c.; for, though the 
vibrations of the fork generate these cor
puscles of sound, they do not “ send” them 
a hair’s breadth from its prongs, any more 
than the effervescing of the acid or the 
decomposition of the zinc, which generates 
the electric currents, actually imparts to 
them their enormous velocity by the phys
ical tremors of the battery!

I have carefully explained, in ânother 
portion of this review, that all such incor
poreal emanations—as of sound, light, and 
heat,— acquire their velocity manifestly 
and alone from an unknown, and, as yet, 
inexplicable law of radiation, conduction, 
and diffusion,which is entirely independent 
of any vibratory or tremulous motion at
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their source, though to such motion their 
origin or generation is mostly if not en
tirely to be attributed.

No one knows, or can know, why elec
tricity travels at such an inconceivable 
velocity through a; wire, while no one 
would even for a moment suspect that it 
was caused by any corresponding physical 
movement at its source, any more than the 
vegetable tremors among the petals of the 
rose or honeysuckle were the means of 
imparting the velocity to their imponder
able granules of fragrance, causing them to 
diffuse themselves through the surround
ing atmosphere at considerable speed. It 
is equally irrational to suppose that the 
slight movement of a tuning-fork or string, 
but a distance of a few inches in a second, 
can project, as we have seen, sound-pulses 
two hundred times swifter than such vibra
tory motion through a substance absolutely 
devoid of appreciable spring-power when 
free to circulate, as is the case with air, 
which is the clearest possible demonstra
tion that such pulses can not be consti
tuted of air-waves, since the physical laws 
of mechanics hold with invariable uniform
ity as to the movements of all tangible and 
corporeal substances, such as air-waves or 
water-waves, where an equal and adequate 
mechanical motion and force are necessary 
for displacement and velocity.

A steamboat-wheel, for example, can 
not by any possibility “ send” the waves 
of water from it, even if there were no 
inertia or friction to be overcome, at a 
velocity exceeding that of its revolving 
paddles. What would be thought of a 
scientist, of world-wide fame as a public 
lecturer, who should teach and then pub
lish in a book that such a steamboat-wheel 
would actually “ send” the waves of water 
*way from its revolving paddles two hun
dred times swifter than their own move
ment? This is exactly what Professor

Tyndall and all advocates of the current 
sound-theory teach in regard to vibrating 
strings, tuning-forks, &c., and the physical 
air-waves which they are supposed to 
“send” off! The bare fact that water- 
waves are admitted by Professor Helm
holtz to be “essentially identical” with air
waves, ought to alone overthrow the wave- 
theory of sound, since water-waves can not 
travel faster than the displacing body which 
gives them their impetus.

To argue the point further than to thus 
clearly and distinctly state it in its proper 
bearing on this undulatory question,would 
be to assume the reader grossly ignorant 
of the simplest physical and mechanical 
effects. I will therefore close this argu
ment by saying,—as Professor Tyndall will 
at once admit that the aggregate oscilla
tory movement of the fork referred to does 
not exceed sixty-four inches in a second, 
even counting its point of greatest speed, 
while the velocity of sound is 13,440 inchei 
in the same time, or more than two hun
dred times faster than the motion of the 
fork,— that the demonstration becomes 
absolutely unassailable, namely, that these 
sound-pulses radiated from a vibrating 

■instrument are not constituted o f air-waves 
at all, and hence that the popular atmos
pheric wave-theory of sound has utterly 
and hopelessly broken down.

Lastly, in bringing to a close this some
what extended review, I have the pleasure 
of presenting an argument which has been 
purposely reserved as a suitable culmina
tion of this monograph. I trust it will not 
be considered unduly egotistical if I should 
declare as my deliberately formed convic
tion that the argument to which reference 
is here had is not only entirely original, 
but that, singly and alone, it is sufficient 
to break down the wave-theory of sound, 
even if the preceding portion of this trea
tise were blotted out; and I have no hesi
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tation in further adding my belief that 
an unbiassed physicist can not help at 
once admitting the truth of this statement, 
after carefully reading the argument to 
which I refer.

This.investigation of the nature of sound 
has already been extended to nearly double 
the number of pages originally contem
plated, without exhausting the subject or 
presenting more than a tithe of the objec
tions which might pertinently be urged 
against the current hypothesis. But a 
limit must be unavoidably reached at some 
point in the discussion,and I see no better 
way to fix upon it than with the single 
consideration here to be presented; though 
I have every reason to feel assured that 
sufficient has been already adduced to 
convince the candid and intelligent stu
dent of science that the wave-theory was 
originally founded on a clearly mistaken 
view of Nature's laws and forces. However 
that may b* I now invite the reader to 
the argument intimated, as follows:—

I have already had occasion, in discuss
ing the cardinal laws and principles under
lying the wave-theory of sound, to refer to 
the fact that there exists, according to the 
admissions of all writers on the subject, an 
absolute analogy, amounting to a clearly 
defined parallel, between so-called sound
waves and water-waves (see page 237, and 
onward). As the reader no doubt recol
lects, I quoted extended passages from 
Professor Helmholtz, the highest living 
authority on Sound, showing, in the most 
explicit language, that, according to the 
accepted view, sound-waves and water- 
waves are “of a precisely similar nature,” 
are “essentially identical” and move “exactly 
in the same w av” A single condensed ex
tract will be here reproduced to facilitate 
the reader’s examination:—

“ Suppose a stone to be thrown into a piece of 
calm water. Round the spot struck there forms a

little ring o f wave, which, advancing equally in all 
directions, expands to a constantly increasing circle. 
Corresponding to this ring o f wave, sound a Is* pro
ceeds in the a ir  from the excited point, and advances 
in all directions as far as the limits of the im p  of 
air extend. The process in the air is essentially 
identical with that on the surface o f water. . . .  The 
process which goes on in the atmospheric ocean 
about us is of a precisely sim ilar nature. . . .  The 
waves o f a ir proceeding from a sounding body 
transport the tremor to the human ear exactly in 
the same way as the water transports the tremor pro
duced by the stone to the floating chip.*'—Sensations 
o f Tone, pp. 14,15.

In view of the universal inculcation of 
physicists as to the nature of sound-prop
agation, of which this quotation from Pro
fessor Helmholtz but concisely expresses 
the substance, I need hardly say, that if, 
on a careful examination of the subject, it 
shall be found that the essential elements of 
wave-motion are diametrically in conflict lAth 
the most prominently observed phenomena of 
sound, does it need any further reasoning 
to show that the wave-theory itself is an 
unmistakable fallacy of science?

In the preceding argument, to which 
reference was just made, the reader will 
remember that the amplitude and wave
length of water-waves were proved to in
variably sustain a relative proportion to I 
each other, in feet and inches, of about 
1 to 10, from the smallest ripples, having 
a wave-length of only an inch from crest 
to crest, to the largest ocean billows, hav
ing two and even three hundred feet of | 
wave-length. This relative proportion was 
shown to belong to the very nature and 
necessity of wave-motion, involving prin
ciples and laws, which were pointed out, 
inseparable from such phenomena,whether 
in air, water, or any other fluid substance. 1 
Hence, when it was ascertained, by the 
clearest analysis of facts, that there was 
no amplitude at all, or oscillation of par
ticles to and fro, in substances through 
which sound freely passes, such as the
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rarious metals,— not even enough to be 
observed with the aid of the most power
ful microscope,—while the so-called wave- 
lengths of one of the low notes of the piano 
(E, with 40 vibrations to the second), ac- 
tording to the wave-theory,were absolutely 
28 feet in air and 476 feet in iron, “ from 
condensation to condensation” did it really 
require another argument to show to a crit
ical scientific mind that no analogy what
ever, or even an approach toward analogy, 
could exist between water-waves and 
so-called sound-waves? And was it not, 
therefore, a conclusive proof, that, instead 
of undulatory motion being the law govern
ing sonorous propagation, sound travels in 
direct lines through all substances,—wheth
er wood, water, air, or iron,— exactly as 
the corpuscular hypothesis requires, thus 
making it every way probable that substan
tial sonorous pulses constitute the true and 
only solution o f sound-phenomenal

But now wc come to that particular 
characteristic of water-waves to which I 
have been alluding,— one which is so in
separable from their very nature and ex
istence, and so marked and easily deter
mined, that it becomes conclusive on its 
face against the hypothesis of atmospheric 
sound-waves, by destroying the very idea 
of any analogy between the phenomena of 
sound and of true wave-motion; thus com
pleting the destruction of the undulatory 
theory so effectually that even a child may, 
by means of this single argument, over
whelm the profoundest physicist. This 
peculiar characteristic of water-waves, and 
hence of all wave-motion, is the easily 
demonstrated fact, hitherto unobserved 
by any writer on sound, so far as I am 
aware, that wave-velocity is always and ex
actly in proportion to wave-length, or distance 
from crest to crest!

I assert, unhesitatingly, and am prepared 
to demonstrate it, that this is a character

istic of every conceivable system of waves 
within reach of our observation, and is so 
essentially interblended as a part and par
cel of the nature and form of wave-motion, 
however generated, that water-waves can 
not exist at all outside of this concisely 
expressed law of Nature.

Thus,if the position I have here assumed 
be susceptible of unquestionable proof,— 
namely,that water-waves necessarily travel 
with a velocity proportioned exactly to 
their wave-length or distance from crest to 
crest, the large waves traveling many times 
swifter than the small ones,—it inevitably 
breaks down the wave-theory, as the un
scientific reader can at once see, by shat
tering its very foundation of analogy to 
wave-motion, since it is a well-known fact, 
and universally admitted by physicists, 
that there is no difference in sound-velocity 
between the highest notes, such as D  o f the 
piccolo flute, with a theoretic wave-length of 
less than three inches, and the low E, fo r  
example, o f the double bass, with a theoretic 
wave-length, in air, o f tu'enty-eight feet!

In fact, the most casual observation of 
any one who has ever listened to a band 
of music playing at a distance of a quarter 
of a mile away, assures him full well that 
the lo'ivest and highest sounds produced must 
travel with the same velocity, since, they reach 
the ear o f the listener in perfect time, the 
same as if he were stationed within a 
dozen feet of the players! Were this not 
the fact, or, in other words, were there any 
analogy between sound and true wave- 
motion, the music of a band would be 
utterly unintelligible if heard a single 
furlong away, as the low notes, with long 
wave-lengths, would outstrip the high ones, 
with short wave-lengths, destroying their 
rhythmical relation to each other, and 
consequently converting the most harmo
nious chords into a medley of discordant 
sounds. No one, with the least music in
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his soul, will doubt this, especially if he 
pretends to reason at all on questions of 
science.

Hence, it only needs to be shown, by 
positive observation and measurement, 
that large water-waves, having long wave
lengths, as with ocean billows, invariably 
travel with many times greater velocity 
than small waves, such as ripples caused 
by throwing a pebble into a still pond, 
in order to annihilate, by an infallible law 
of Nature, the very principle of wave- 
motion in sonorous propagation, because, 
according to the teaching of Professor 
Helmholtz and all writers on the subject, 
if sound-waves have any existence in fact, 
they should,as a matter of course,be “of a 
precisely similar nature" with water-waves, 
should be “essentially identical," and be 
propagated “exactly in the same way"l 
Clearly, then, if the velocity of water-waves 
is proportioned exactly according to their 
u*ave-lengths, while all sounds, as is univer
sally known, travel with the same uniform 
velocity, without the least regard to their 
supposed wave-lengths, it must follow that 
instead of the two classes of phenomena 
being analogous, it makes them “essentially" 
apposite, “precisely" dissimilar, while they 
move “exactly " in a different way! It only, 
therefore, requires the literal facts in re
gard to wave-velocity to be settled in order 
to solve this whole problem of the nature 
of sound.

To determine the question involved in 
this final argument, and to leave no pos
sible room for doubt as to these pivotal 
facts, I instituted a series of searching and 
careful tests, so that the matter could be 
presented to the scientific reader as the 
result of actual observation and measure
ment, and not as the result of a merely 
theoretic hypothesis, which, as we have so 
often found, may turn out to be fallacious 
and deceptive.

Accordingly, I began my investigations 
by testing the velocity of the smallest well- 
defined waves I could conveniently meas
ure. To secure perfect stillness, I procured 
the use of a bath-room facing the south, 
so that the sun might shine through the 
glass upon the surface of the water. I then 
filled the tub (five feet long) with clear 
water, and arranged above it a pendulum 
of a suitable length to beat seconds; and, 
by so turning the faucet as to let the water 
drop about once in a minute, I had time 
to observe and measure one system of 
waves before another had commenced.

There was no trouble in accurately ob 
serving the movement of these tiny ripple* 
passing off as a drop struck the surface of 
my miniature pond. I found, by repeated 
observations,that such wavelets were about 
one inch long from crest to crest, each 
drop producing about half a dozen well- 
defined undulations. Timing these waves 
by the motions of the pendulum, there was 
not the least difficulty in ascertaining that 
their velocity from one end of the bath-tub 
to the other was at the rate of two feet in 
a second’ This was the inauguration of 
what turns out to be an important scien
tific discovery,—so important that it com
pletely shatters an established scientific 
theory which had stood unshaken for cen
turies, and which no physicist has ever 
dreamed of calling in question.

My next observation was made on the 
surface of a still pond surrounded with 
high banks, so that no action of the wind 
might interfere with the accuracy of my 
measurements. A distance of 30 feet was 
carefully measured off, and while my as
sistant dropped stones into the water at 
given signals I timed the velocity of the 
waves sent off by noting the second-hand 
of my watch. The result was, after re
peated experiments and much careful ob
servation, that the wave-velocity, as well
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as wave-length, was proved to be in the 
exact ratio of the size of the stones dropped 
into the water,— those weighing about a 
pound driving off the waves the full dis
tance of 30 feet in 10 seconds, or at a ve
locity of 3 feet a second. These waves I 
found to have a length of nearly a foot 
from crest to crest, and an amplitude 
of about one inch, measuring from the 
bottom of the trough to the top of the 
crest, as I judged, from the fact that such 
waves, 15 feet from my assistant, lifted 
the water around a stake half an inch 
above the normal level of the pond.

Incidentally, while experimenting in this 
way, I discovered another distinct error 
into which Professor Helmholtz had evi
dently been led by the misguiding tendency 
of a pre-adopted theory. In his anxiety 
to show that sound-waves and water-waves 
were “essentially identical” and “precisely 
similar,” he was innocently (I will assume) 
led to misstate entirely the actual effect 
of dropping a stone “ into a piece of calm 
water.” In order to make this effect cor
respond to that of a single vibratory mo
tion to and fro of a tuning-fork or harp- 
itring upon the air, such stone, of course, 
must be made to produce but a single wave, 
with a single crest and sinus, since a single 
complete vibration of a sounding instru
ment, as all writers on sound tell us, gen
erates but a single sound-wave,having one 
condensation and one rarefaction^ both of 
which cease the moment the vibration 
ceases! Hence, it was absolutely neces
sary for Professor Helmholtz, in order to 
sustain the wave-theory, to leave the scien
tific impression on the minds of his read
ers that a single impulse thus produced 
on the surface of water by the impact of 
the falling stone would produce but a 
solitary wave! Accordingly, his language 
is very explicit, as just quoted: “Suppose 
a stone to be thrown into a piece of calm

water. Around the spot struck there forms 
a little ring of wave, which, advancing 
equally in all directions, expands to a con
stantly increasing circle

Now, it is evident that it would not have 
answered the purposes of the wave-theory, 
which this eminent physicist was trying to 
illustrate, to have spoken of rings of waves 
being thus produced, or of their expansion 
to constantly increasing circlesr  as this 
would not have been “precisely similar*/ 
to so-called sound-waves! But what is 
the fact? It is this,as any schoolboy knows 
who has ever thrown a stone into a pond, 
namely, that a stone, on striking the sur
face of water, produces more than a dozen 
perfectly defined waves, which pass off in 
all directions, forming that many constantly 
increasing circles,— thus, in a way wholly 
unexpected, showing an absolute dissim
ilarity and want of analogy between true 
wave-motion and these hypothetic sound
waves,even allowing physicists to fabricate 
them in their own way! It is entirely im
possible to believe that Professor Helm
holtz did not know that a stone thrown* 
“ info a piece of calm water'* will actually 
produce a dozen or more well-defined 
waves. Why, then, did he speak of ac. 
single “ring of wave” and a single “circle"t 
I leave the reader to answer.

I next entered into a series of careful 
experiments, testing and measuring waves 
sent ashore from passing steamboats of 
different sizes, and traveling at various 
rates of speed. These waves were of 
correspondingly different amplitudes and 
wave-lengths, ranging from S to 20 feet 
from crest to crest, and from 10 to 24 
inches from crest to sinus, thus keeping 
up a uniform proportion of about 1 to 10, 
in feet and inches, between amplitude and 
wave-length, as heretofore urged. To de
termine the matter carefully, my assistant 
took a position in a small boat 300 feet
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from shore, measured by a line which he 
kept taut; and, as the first wave from a 
passing steamboat would reach him, he 
would give me the signal, so I could note 
the time elapsing till it had reached the 
shore. By many such observations it was 
definitely established that exactly as the 
amplitude and wave-length increased did 
the velocity also increase,waves of a length 
of 12 feet from crest to crest traveling the 
distance of 300 feet in 40 seconds, or a 
trifle more than 7 feet in a second,—being 
more than double the velocity of the waves 
generated by dropping stones of a pound 
weight into still water, and more than 
three times the velocity of waves caused 
by drops of water falling into a bath-tub, 
as in my first experiment.

These facts were entirely conclusive to 
my mind that I had struck the lead which 
alone must overthrow and destroy the 
wave-theory of sound, since it was self- 
evidently impossible for that theory to be 
true, according to these tests and observa
tions, unless it was a fact that tones of a 
low pitch, and having long wave-lengths, 
could be proved to travel with many times 
greater velocity than those of a high pitch 
and consequent short wave-lengths, which 
the observation of the whole world declares 
to be impossible, no difference whatever, 
as already shown, being observable be
tween them.

It now only remained to test the velocity 
of ocean billows, or waves having a length 
from crest to crest corresponding to and 
representing tones of great depth of pitch, 
according to the wave-theory, such as the 
lower notes of the pianoforte and church 
organ. Accordingly, I took up my resi
dence, for a period of time, at Rockaway 
Beach,—

“ On old Long Island’s sea-girt shore,” 

so famous for its picturesque ocean billows 
and incessant surf. Wind and weather

seemed to conspire to aid the cause of 
scientific investigation, as they gave me 
not only waves of all desirable dimensions, 
but the loveliest temperature conceivable 
in which to make my experimental obser
vations and measurements.

By anchoring a couple of buoys, 200 feet 
apart, a short distance from the shore, and 
in line with the direction of the approach
ing waves, it was an easy matter to observe 
and follow the progress of any particular 
billow on which the attention was fixed, 
after it had lifted the farthest buoy, and 
thus note the exact number of seconds 
which would elapse before it would strike 
the other. It was a source of the deepest 
interest and congratulation, on the part of 
the writer, to watch from day to day, as 
the intensity of the wind varied, the abso
lute verification of this important discov
ery, as previously determined; for, as al
ready observed, the velocity of these bil
lows invariably increased with the exact 
ratio of increase in their size and wave
length !

For example, billows of about 4 feet 
amplitude and from 30 to 35 feet wave
length were 20 seconds in traveling the 
200 feet, thus making their velocity 10 feet 
in a second; while rollers 8 or 10 feet high, 
and with a wave-length of 80 or 90 feet 
from crest to crest, actually increased their 
velocity to 15 or 16 feet in a second, or 
nearly eight times the velocity o f the small 
wavelets measured in my first experiment! 
This was enough, though it was evident 
that, had I been able to witness and meas
ure billows 20 to 30 feet high, and with a 
wave-length of over 200 feet, such as often 
occur in mid-ocean, their velocity would, 
by maintaining this ratio of increase, no 
doubt reach fully 30 feet in a second, or a 
speed of more than 20 miles an hour!

Now, with all these facts just as here 
presented, and which any student of science
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can easily verify by a little observation 
and at no expense, what has the advocate 
of wave-motion, as the scientific basis of 
sound-propagation, to say? There really 
seems to be but one single conclusion to 
which any logical mind can come, with 
these indisputable facts before it, and that 
is: As this fundamental principle of wave- 
motion demonstrates that the velocity of 
a system of waves is always in exact pro
portion to their wave-length, while the ve
locity of all sounds is the same whether 
their hypothetic wave-lengths are long or 
short, it follows, as a demonstrative scien
tific conclusion, against which no rebuttal 
can be made, that sound does not travel 
at all by wave-motion, and hence that air
waves, or the supposed undulatory motions 
of any other kinds of substance (through 
which sound is known to travel with great 
facility, such as iron, glass, wood, water, 
&c.), have nothing whatever to do with 
the generation or propagation of sound! 
Does it not, therefore, follow, as the inev
itable result of these experimental obser
vations, here for the first time placed on 
record so far as the writer knows, that the 
wave-theory of sound, in its fundamental 
principle and most vital element,is a scien
tific mistake based on a complete misun
derstanding of the physical laws?

In addition to the foregoing decidedly 
conclusive results, I had the satisfaction 
of making and recording another observa
tion while noting the progress and velocity 
of waves sent off from passing steamboats, 
which, though only collaterals beautifully 
confirmatory of the general bearing of this 
law against the wave-theory of sound, to 
the consideration of which the reader's 
attention is especially invited.

I ascertained, by close calculation and 
measurement, that waves, while near the 
passing boat, or before they had traveled 
a sufficient distance to expend much of

their force, moved with considerably higher 
velocity than after they had reached to a 
greater distatue. But this proved to be 
entirely consistent with the principle 
evolved by the discovery of this funda
mental law, as just explained, because the 
velocity of waves must necessarily de
crease and their wave-lengths contract or 
shorten in the exact ratio as their ampli
tude becomes less!

There is no escape from this rule, as 
the reader no doubt already sees; for this 
contraction o f wave-length and this diminu
tion o f velocity according to the ratio of 
decrease in amplitude is strictly and philo
sophically interdependent, and coincides 
with the laws of wave-motion, as here 
evolved. To elucidate the principle, it 
is plain to see if large waves travel faster 
than small ones, as my observations prove, 
then it follows that the front waves,as they 
spend themselves and diminish in ampli
tude, must necessarily lose in velocity,and, 
in so doing, will allow the waves in the 
rear, of larger amplitude, to constantly 
gain on those in front, thus shortening 
their distance from each other. In this 
manner the diminution in velocity natur
ally keeps pace with the diminution in 
amplitude, while the two combined me
chanically result in this proportionate con
traction or shortening of wave-length, ex
actly as my observations have shown to be 
the case.

If, therefore, there is the least analogy 
existing between actual wave-motion, as 
thus exemplified, and sonorous propaga
tion, it must be perfectly clear to a logical 
mind that a sound should travel slower and 
slcnvcr the fa rtlu r it gets awayfrom the gen-f 
erating instrument, while it should also be
come higher and higher in pitch by the con
traction o f its wave-lengths^ as this is exactly 
the manner in which water-waves are prop
agated! But since it is well known that
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sound retains the same pitch precisely, as 
well as the same velocity, however far its 
range may have extended from its source, 
as all observation proves, it becomes anoth
er and collateral demonstration that wave- 
motion is in no manner whatever connected 
with sonorous propagation, and that phys
icists are consequently laboring under a 
grievous philosophical misapprehension 
in their advocacy of the current theory of 
sound.

The law thus discovered—that all waves 
travel with a velocity exactly in propor
tion to their size and wave-length—not 
only serves the purpose of destroying the 
wave-theory of sound, but, while doing so, 
it beautifully accounts for certain phenom
ena which have been often observed but 
never explained, and which are, in fact, 
entirely inexplicable except by the key 
thus brought to light.

Take the well-known fact that every 
system of normal water-waves is accom
panied by an occasional billow of very 
much larger proportions, which can be 
easily seen, at a considerable distance, 
looming up above its fellows. No doubt 
the reader has often observed this remark
able occurrence, and possibly wondered 
at the philosophical cause. I will now 
endeavor to explain the mystery, I hope 
satisfactorily, by applying this fundamental 
law of wave-motion just laid down.

As it is practically impossible for any 
two waves to be exactly of the same size, 
—as it is for any other two objects, large 
)r small,— it is equally impossible for any 
two waves to travel with exactly the same 
velocity, since this law proves that their 
velocity must depend entirely upon their 
size. Hence, in the very nature of things, 
any wave which happens to be a small 
fraction larger than the one preceding it 
must necessarily gain slowly on the one 
in advance, till at last, overtaking it, the

two blend ‘ into a single wave of about 
double the normal size of waves consti
tuting that system.

The same thing then continues, after 
the two are united, with increased accel
eration, requiring less time for this re
enforced billow to overtake the next wave 
in advance, owing to its increased ve
locity by such increase of size, till at last 
the accumulation results in these tremen
dous king-waves, as I shall call them, alone 
by the action of this elementary law of 
wave-motion, which thus again in another 
and unexpected way completely contra
venes the wave-theory of sound, since no 
such disproportioned sound-waves are even 
claimed to occur in sonorous propagation 
by any writer on the subject! If sound 
consisted of wave-motion at all, or if air
waves were possible as the cause of sound- 
phenomena, we should certainly hear in 
every sustained musical tone an occasional 
outburst, or sonorous explosion, whenever 
one of these atmospheric king-waves should 
happen to accumulate and dash against 
the tympanic membrane! As no such 
sonorous effects are ever observed, it be
comes clearly manifest that sound does 
not travel by means of air-waves at all, or 
by any principle analogous to undulatory 
motion.

Thus, aside from the philosophical value 
of a scientific explanation, never before 
attempted, of these.natural phenomena of 
king-waves, it strengthens my general ar
gument, based on this elementary law, by 
showing that every phase of true wave- 
motion is essentially subversive of the cur
rent theory of sound, since it is diamet
rically opposed to all observed sonorous 
phenomena. No rational man can doubt 
that, had Professor Helmholtz been aware 
of this law of wave-motion here demon
strated, namely, that wave-length and 
wave-velocity go hand in hand, he must
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have unconditionally abandoned the wave- 
theory of sound as a fallacy of science, 
and at once have sought some other hy
pothesis for solving the problems involved 
in sonorous propagation. As an honest 
physicist he could not have continued his 
adherence to a merely theoretical infer
ence, after its very foundation had been 
swept away. In such an emergency, what 
could he have grasped as a basis of solu
tion save the beautiful and consistent hy
pothesis of substantial sonorous pulses, 
which has been assumed and somewhat 
elaborated in the pages of this monograph, 
and which has never failed in rendering 
satisfactory explanations of all difficulties 
encountered.

In view of this law of wave-motion, 
which so completely destroys even the 
semblance of analogy between sonorous 
pulses and water-waves, Professor Helm
holtz surely can not help seeing that fully 
one half of his great work on sound is 
thereby reduced absolutely to waste paper. 
One really can not help sympathizing with 
a writer under such circumstances. At 
least one half of this wonderful book, T/ie 
Sensations o f Tone,—a work which cost the 
author so many years of brain-struggle, 
and evincing a profundity of thought and 
mathematical formularization without a 
parallel in modem scientific research,— is 
based alone on the fundamental assump
tion, already quoted, that there is a com
plete similarity—an absolute parallel— 
between the action of sound-waves and 
water-waves, which, by the law thus dem
onstrated, is mercilessly scattered to the 
four winds. No reader can suppose, for a 
moment, that had this great investigator 
of science been aware of this law of wave- 
velocity, as so fully shown, that he could 
have repeatedly declared, as the funda
mental principle of the wave-theory, that 
water-waves and atmospheric sound-waves

are “essentially identical,” “precisely sim
ilar,” and travel “ exactly in the same 
way.” Evidently such language as thii 
never could have found a place in his 
book, because it would have been devoid 
of the slightest foundation in truth, and 
hence so eminent and candid a savant 
as Professor Helmholtz could not have 
knowingly made these statements; and if 
the statements thus quoted could not be 
truthfully made, it is plain to see that the 
wave-theory, based upon them, can have 
no foundation in science or in the physical 
laws.

Starting out, however, with an honest 
mistake, originating in a pure fallacy of 
science, as the foundation of all his future 
reasoning on sound-propagation, he con
sistently built his elaborate castle in and 
upon the air, to be admired for a time by 
the physicists of the world as a beautiful 
and marvelous structure, but at last to fall 
into utter ruin at his feet by the fatal touch 
of a single philosophical fact! *

If there was, therefore, but this otie con
clusive argument against the wave-theorv, 
— an argument, by the way, which the 
combined ingenuity of the world can nei
ther jostle nor weaken,—Professor Huxley 
would say to physicists that their case 
was hopeless, and that they might as well 
abandon the wave-hypothesis at once. His 
words are big with meaning:—

“ Every hypothesis is bound to explain, or at any 
rate not to be inconsistent with,the whole o f  thefacts 
i t  professes to account for; and if there is a single 
one o f  these facts which can be shown to be incon
sistent with (I do not merely mean inexplicable by,

* Since this argument was written, and mostly in 
type, Professor Robert Spice, to whom I have so 
often been indebted for valuable suggestions, has 
called my attention to the fact that the law here 
announced is admitted as correct in a recently pub
lished English work, though no details or measure
ments, as to the various proportions of wave length 
and velocity, are given.
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but contrary to) the hypothesis, such hypothesis falls 
to the ground—it is worth nothing. One fact with 
which it is positively inconsistent is worth as much, 
and is as powerful in negativing the hypothesis, as 
five hundred.”— H uxley, Lectures on the Origin 
o f Species, p. 140.

A truer and more concise rule of logic 
never was written. But if a single fact in
consistent with an hypothesis is sufficient 
to break it down, how irretrievably must 
the wave-theory have fallen to the ground 
when not a single fact or phenomenon in 
connection with the whole subject is found 
to be in its favor? On the contrary,every 
fact examined, and scores of others not 
touched upon in this monograph, point 
exactly in the opposite direction. It seems 
wholly inconceivable that such an array of 
pertinent considerations should conspire 
to break down the wave-theory, and yet 
that it, with all its absurdities and self- 
contradictions, should be the true solution 
of the sound-problem!

If these facts have really driven the 
wave-theory of sound to the wall, and de
monstrated it to be a. scientific fallacy, 
there is not a scientist who would not be 
willing to admit that the undulatory the
ories of light and heat are involved in the 
same catastrophe,and must share the same 
demolition, without striking them a blow,

since it was only the sound-theory, as uni
versally held, which led to the invention 
of ether, by which light as well as heat 
could be construed into some kind of un
dulatory mode of motion. As the wave- 
theory of sound— the very foundation of 
ether and ethereal undulations— has been 
shattered, it is clear to see that the super
structures reared upon it must necessarily 
fall to the ground.

In conclusion, I am well aware that to 
proclaim the overthrow of a universally 
accepted hypothesis, such as this of the 
undulatory theory of sound, which has 
stood the test of scientific investigation 
for hundreds of years, and which has 
never, so far as the writer knows,'been 
called in question by a single physicist, or 
even for a moment doubted, has a pre
sumptuous look on its very face,—amount* 
ing, it must be confessed, almost if not 
quite to audacity. But the facts, figures, 
and arguments, are here spread out, some
what hurriedly, before the reader, while 
the appeal is now distinctly made to scien
tific thinkers and investigators either to 
show to the world that the considerations 
presented against the theory are erroneous 
or else to acknowledge theiT correctness, 
which I doubt not they will cheerfully da

NOTE ON TH E ANTENNAE OF THE MOSQUITO.

C o m m en ts  o n  t h e  H y p o t h e s is  o p  P r o fesso r  M a y e r , as  P u b l is h e d  in  t h i 
“ A m e r ic a n  J o u r n a l  o f  S c ie n c e .”

At pages 195, 196, &c., as the reader 
will recollect, I had occasion to examine 
the question of the unisonant vibration of 
the antennae or so-called “auditory hairs” 
of certain invertebrates, such as those of 
the mysis or opossum-shrimp; and assumed, 
in opposition to Professor Helmholtz and 
other physicists, that any vibratory motion

Observed in such organs as the effect of 
sound must be regarded as simply reacts# 
instead of unisonanty being first heard by 
the animal through the proper auditory 
organs, without any motion whatever 0i 
such parts, and then reflected back upoo 
these antennae or fibrillae through the nerv* 
ous system of the creature, thus causin|
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the tremor which is noticed by experi
menters as the supposed direct result of 
unisonant action.

This principle was illustrated by the 
reaction of sense-impressions causing sub
jective effects on different parts of the 
human organism, just as certain sounds, 
after being heard,— the filing o f a saw, 
or some peculiar scraping movement o f a 
slate-pencil, for instance,—will often react 
through the nervous system unpleasantly 
upon the teeth, and, with some tempera
ments, so set them on edge as to be almost 
unendurable. No one, of course, would 
suppose that such impression on the teeth 
could occur from the direct or objective 
action of sound-pulses, since a deaf person 
would perceive no such effect. This pe
culiar sensation can only be felt when the 
tone producing it has first passed to the 
brain through the proper auditory appa
ratus, and then reacted through another 
system of sense-nerves back upon the 
teeth. Such reactive connection between 
the teeth and the organs of audition is 
abundantly confirmed by the well-known 
experiment among dentists by which a 
violent toothache can be entirely checked 
for a number of seconds by pricking or 
pinching certain portions of the ear.

The truth is, no one, after a moment’s 
reflection, will deny the correctness of the 
reactive principle here assumed as the most 
probable explanation of these tremulous 
movements of so-called “auditory hairs.” 
To ignore the fact that certain external 
organs can be thrown into violent agita
tion as the effect of sound reacting through 
the nervous system, after it has been heard, 
would be to shut our eyes to the common
est experiences of human life. What reader 
has not seen nervous persons so startled 
by a sharp and unexpected sound that their 
hfemds would quiver and the whole frame 
trtmble for some seconds after the shock?

To attribute this vibratory motion of the 
hands and fingers to the direct or unisonant 
action of sound, as the reasoning of phys
icists would necessarily imply, instead of 
its reactive effect through the nerves after 
the auditory organs had performed their 
part of the work, would be to trifle with 
reason and stultify common sense, since, 
as before remarked, a deaf person, how
ever nervous, would, of course, experience 
no such tremor of the fingers from sonorous 
shocks, however sharp.

While discussing this subject, in the fifth 
chapter, I gave what I still consider good 
and sufficient reasons for rejecting the 
possibility of such a thing as microscopical 
fibrils vibrating in unison to different sounds 
of the musical scale, since to be suscep
tible of such vibration (unless forced by 
very close contact), a string, rod, or fibril 
must itself be capable of producing that 
vibrational number, if plucked, which its 
length, weight, and rigidity, absolutely 
forbid.

Since those suggestions were in print I 
have read a carefully prepared article by 
Professor Mayer, in the American Journal 
o f Science, for August, 1874, which had 
escaped my notice, in which he labors to 
show that the male culex or common mos
quito hears sounds in the same way as de
scribed in the case of the inysis, by means 
of the variously tuned fibrils of his antenna 
vibrating sympathetically to tones of va
rious degrees of pitch, and that by this 
means he is enabled to hear the female 
mosquito, sand thus direct his course toward 
her in the dark!

As this expbsition of the auditory ap
paratus of the culex, given by Professor 
Mayer, involves the truth or falsity of the 
whole philosophy of audition and aural 
anatomy formulated by Professor Helm
holtz as the basis of the wave-theory of 
sound, I propose to give a few moments

«
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to the considerations adduced m favor of 
such microscopical unisonant vibration.

I could entertain the reader with nu
merous interesting quotations from this 
ably written article, but will only make 
one or two brief extracts, to convey an 
idea of the general drift of the positions 
assumed. After experimenting with the 
antennae of several mosquitoes, under the 
microsdope, and observing the action of 
their fibrillae while sounding a number of 
differently tuned forks, Professor Mayer 
remarks:—

"Experiments similar to those already given 
revealed a fibril tuned to such perfect unison with 
Ut* [one of Konig’s tuning-forks] that it vibrated 
through 18 divisions of the micrometer, or *15 mm., 
while its amplitude of vibration was only 3 divisions 
when Ut4 was sounded. Other fibrils responded 
to other notes, so that I infer from my experiments 
on about a dozen mosquitoes, that their fibrils are 
tuned to sounds extending through the middle and 
next higher octave o f  the piano.”

"The song o f the female vibrates the fibrillae of 
one of the antennae more forcibly than those of the 
other. . . . The mosquito now turns his body in the 
direction of that antenna whose fibrils are most 
affected, and thus gives greater intensity to the vi
brations of the fibrils of the other antenna. When 
he has thus brought the vibrations of the antennae 
to equality of intensity, he has placed his body in 
the direction of the radiation of the sound, and he 
directs his riight accordingly; and, from my exper
iments, it would appear that he can thus guide him- 
self to within 50 o f the direction o f  the fem ale”

It seems exceedingly strange, not to use 
a stronger word, that it never should have 
occurred to so careful an investigator of 
science to first kill the mosquito before 
making observations upon this supposed 
sympathetic vibration of its fibrillae, as 
was suggested in the case of the shrimp, 
which could have been, 60 easily done 
while the insect was secured under the 
microscope, by a little carbonic acid gas 
or by some other means, without marring 
the form of a single fibril! Instead of such 
a practical and fundamental thought oc

curring to this eminent physicist, he is par
ticularly careful, in every instance, to in- 
form the reader that he employed a “live" 
mosquito on which to experiment!

If his hypothesis of the unisonant vibra
tion of a certain fibril through 18 divisions 
of the micrometer to the tone of Ut» is 
based on science, surely that particular 
fibril would have responded exactly the 
same after life was extinct, if not disturbed 
structurally, or else it did not vibrate uni- 
sonantly in the “live” insect! Any organ 
vibrating by sympathy to a Ut% fork does so 
because such unison body has a vibrational 
number corresponding to that o f the exciting 
tone, which, of course, depends entirely 
upon its size, weight, and rigidity, and 
not upon the fact of the animal possessing 
such organ being either alive or dead! If 
Professor Mayer should find, on trying 
“about a dozen” of such lifeless mosqui
toes with tuning-forks ranging through the 
entire register of the two octaves of the 
pianoforte, that not a single fibril could be 
made to stir,— as I predict, on general 
scientific principles,must be the case,—he 
would at once see that all this reasoning 
about the sympathetic vibration of micro
scopical organs was a fundamental philo
sophical mistake; and hence,that the sup
posed acoustical structure of the ear, in
cluding Corti's rods, as supporting the 
wave-theory of sound, must be simply 
visionary, having no correct basis in true 
science.

In such a contingency, there would be 
no conceivable explanation possible, as I 
doubt not Professor Mayer would admit, 
save the one given in Chapter V., already 
referred to, that all such tremors of the 
antennae and fibrillae of invertebrated ani
mals, as the result of tone, is a reactive or 
subjective effect,— the tone reflecting, as 
it were, through the nerves of such animal 
organism back upon its external organs.
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I thus venture ttie hypothesis, without 
trying a single experiment or knowing a 
thing about it except from my own reason
ing, that the antennae or fibrillae of no dead 
insect or crustacean will ever respond sym
pathetically in the slightest degree to a 
tone when the vibrating body is a sufficient 
distance away to prevent the incidental dis~ 
turbance o f the air from blowing them, say, 
a distance of four or five feet.

Although the position here assumed is 
not necessarily vital to my argument 
against the wave-theory of sound,— that 
depending upon numerous direct consid
erations heretofore advanced,— I never
theless give it a prominent place in the 
investigation of the collateral reasoning 
of physicists upon questions which are 
essential to the general correctness of their 
hypothesis; and I earnestly trust that these 
writers on sound will fairly test this ques
tion of the unisonant vibration of antennae 
on dead insects, and if I am mistaken in 
my hypothetic reasoning on the subject, 
they are at full liberty, of course, to show 
me no mercy, as I surely do not deserve 
quarter when I refuse to give it.

It is a matter of astonishment, beyond 
words to express, as intimated when dis
cussing Cord's arches, that physicists uni
versally . ignore this simple but funda
mental acoustical law—that a rod secured 
at one end, in order tp be capable of vi
brating sympathetically in  response to a 
tone of any determinate pitch, must, on 
being plucked, have the same vibrational 
number, or swing with the same normal 
periodicity, as the body producing the ex
itin g  tone; and that in order to thus cor- 
respond in vibrational number, its length, 
weight, and rigidity must at least approx
imately agree with those of the exciting 
instrument. Instead of taking this essen
tial and elementary acoustical condition 
into the account^ which, it would seem,

ought to be the first thing a physicist would 
think of, Professor Mayer, following the 
example of Professor Helmholtz, assumes 
that a microscopical fibril on one of the 
antennae of a mosquito may be 44tuned to 
such perfect unison” as to respond to the 
middle A of the pianoforte, which, under 
the experience and skill of the best musical 
instrument makers, requires for its tone a 
string or rod at least several hundred times 
longer than the fibril in question/

This amazing absence of what I am 
compelled to call scientific perspicacity, in 
thus ignoring one of the most vital and 
fundamental principles of acoustics, seems 
to be but another illustration of what I 
have before referred to as the misguiding 
tendency of a false theory, even upon the 
greatest of intellects, when it once comes 
to be generally adopted as science.

If Professor Mayer really desires the 
world to place the least faith in his scien
tific “discoveries” that the microscopical 
fibrils of a mosquito’s antennae are actually 
“ tuned to such perfect unison” with cer
tain tones of the musical scale as to vibrate 
sympathetically when the corresponding ’ 
tuning-forks are sounded, I insist that he 
shall experiment upon dead mosquitoes 
instead of “ live” ones; and if he shall 
then fail to make a single “auditory hair” 
fail into unisonant vibration, I shall claim 
that my “discoveries” in regard to netvous 
reaction, “which I imagine are entirely 
new,” have laid the true physiological and 
acoustical foundation for scientifically ex
plaining the phenomena in question.

As a proof that the tremulous action of 
that particular fibril observed by Professor 
Mayer, under the microscope, and to which 
he specifically refers, was not unisonant but 
reactive, we have the fact, stated in his 
own words, as just quoted, that with one 
fork, Ut*, it vibrated through 18, and with 
Ut4 through 3 divisions of the micrometer;
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whereas I now assert that a sounding body 
of any kind which would sympathetically 
vibrate in full unison to Ut*, as did this 
fibril, would not respond at all to another 
fork as much out of unison as Uu would 
be! This alone shows that the observed 
motion of this fibril was not the effect of 
unisonant or sympathetic vibration at all, 
but must be accounted for on some other 
hypothesis!

Of course, all this reasoning about the 
sympathetic vibration of these microscop
ical organs of insects, or the same kind of 
reasoning by Professor Helmholtz in re
gard to Corti’s rods in his analytical in
vestigation of the human ear, is simply in
tended to re-enforce the wave-theory of 
sound, and logically grows out of that 
general assumption. These far-fetched 
attempts, however, to show the periodic 
effects of air-waves on such microscopical 
organs are entirely unnecessary in order 
to account for the auditory powers of ani
mals, either large or small.

It seems singular, to say the least, that 
a male mosquito in the dark is obliged to 
follow the direction indicated by the sym
pathetically vibrating fibrils of its antennae 
in order to reach within five degrees of the 
singing female, when other animals, large 
and small, are capable of reaching their 
mates in a bee-line, in the darkest night, 
alone from listening to their cries, without 
the sympathetic vibration of any system 
of antennae having fibrils tuned to two 
octaves of the pianoforte!

It is true Professor Mayer anticipates 
this objection, and attempts to meet it by 
assuming that other animals can turn their 
heads and shift their external ears so as 
to catch the direction of the sound by its 
varying intensity, as first one ear and then 
the other is employed; just as if a mos
quito could not turn its head or its whole 
body, or shift its antennse for that matter,

in various directions, for the same purposq 
—that is, supposing these antennae to be 
really auditory organs which take the place 
of ordinary ears, which they may be, but 
which I neither affirm nor deny. Professot 
Helmholtz, in maintaining the unisonant 
vibration of such auditory hairs, claims 
their office to be the same in these lower 
animals as the Corti rods are in the higher 
species. But all this reasoning is forced, 
and falls vastly short of meeting this mos
quito problem, since a hawk, by the sense 
of hearing alone, without external ears to 
shift, by simply turning its head or body 
to determine the proper line, can direct 
its course to within a good deal less than 
five degrees of the singing bobolink, as 
it often does this when its prey is com
pletely hidden from sight by dense foliage. 
Yet C. Hasse, the eminent histologist and' 
microscopist,assures us,as already quoted, 
that the ears o f birds are entirely destitute oj 
Corti's rods!

Thus, the “discoveries” of Professor 
Mayer, which he says “ I imagine are en
tirely new,” are proved to be “entirely” 
worthless, since a male mosquito ought to 
be able to hear the female and find his 
way to her in the dark without the uniso
nant vibration of its fibrils, if a hawk can 
perform as difficult a task without either 
antennae or Corti’s rods to vibrate sympa
thetically !

Instead of allowing the male mosquito 
to hear sound, in a common-sense way, by 
the direct action of the sonorous pulses 
falling upon his auditory organs, whatever 
they may be, and thus directly communi
cating the sensation, as to the direction of 
the sounding body, to the nerve-center, 
Professor Mayer complicates the whole 
process immensely, and more than triples 
the amount of geometrical calculation 
which this insect is obliged to make over 
ordinary animals before it can determine,



Chap . V I . The Nature o f Sound. 3 3 i

after a sound-pulse strikes it, which way 
to steer! As proof of the correctness of 
this statement, see the last citation, in 
which this eminent authority assures us 
that the sound of the female first shakes, 
by sympathetic vibration, a properly tuned 
fibril on one of the male’s antennae which 
happens to be turned in the direction of 
such sound. The male culex, perceiving 
this sensation of the vibratory motion of 
that particular fibril, first locates it prop
erly on this antenna, and then commences 
a course of geometrical calculation to as
certain which way to turn his body in order 
to allow the properly tuned fibril on the 
other antenna to receive a like sympathetic 
impulse. After this has been telegraphed 
to and from the nerve-center of the insect, 
the turning process commences, the mos
quito in the mean time noting the gradual 
bringing into equal sympathetic play the 
properly tuned fibrils of both of the an
tennae, and, by a difficult mechanical and 
mathematical course of reasoning, finally 
determines the exact point in the circle, 
“when he has brought the vibrations of 
the antennae to equality o f intensity"! When 
the two unison fibrillae are thus made to 
vibrate with “equality of intensity,” the 
fact is again communicated through this 
system of nerves to the seat of intelligence, 
where the operation is analyzed, and the 
decision then transmitted through another 
set of nerves to the muscles and ligaments 
of the wings, which finally put into execu-, 
tion the complete result of the routine of 
ganglionic processes, by which the insect 
is enabled to guide “himself to within 50 o f 
the direction o f the female"!

Now, if all this mechanical and geomet
rical ratiocination and acoustical analysis, 
and all this repeated telegraphing back 
and forth through different systems of 
nerves, must be gone through with by a 
male mosquito before he can determine

within five degrees “the direction of the 
female,” when a hawk can instantly fix 
the direction of an object it seeks by sim
ply hearing its sound, without any uniso
nant vibration whatever,either of antennae 
or Corti’s rods, I am at a loss to see any 
practical or rational purpose in this almost 
infinitely more complex and ingeniously 
constructed organism of the culex, unless 
it be the work of an intelligent Creator, 
designed especially to convince physicists 
and naturalists of His existence!

Would it not be a much more reasonable 
assumption than this supposed sympathetic 
action of fibrillae, though perhaps not so 
“entirely new,” that one mosquito finds 
another in the dark by the sense of smelly 
on the same general principles by which 
it directs its course within the hundredth 
part of a degree toward the tip of a sleep
ing man’s nose? If it could be shown by 
Professor Mayer that mosquitoes only 
annoy sleepers who stiorey it might tend to 
corroborate his unisonant hypothesis! But 
the strict impartiality of such nocturnal 
visits, and the known capacity of the culex 
genus for finding almost any exposed 
square inch of a man’s body,however dark 
the night, independently of any such direct
ing unisonant capillary apparatus as sym
pathetically vibrating fibrillae tuned to two 
octaves of the pianoforte, go strongly to 
demonstrate the inutility, to say the least, 
of any such a harp of a thousand strings 
in aiding this dipterous proboscidian to 
find his musical mate!

But if a mosquito determines the direc
tion of a sound by the sympathetic vibra
tion of certain fibrils on one or both of its 
antennae, as Professor Mayer supposes, I 
would like to inquire of this high authority 
how the insect knows when a particular fibril 
has been put into motion? It surely does 
not hear it vibrate, for that would imply 
that it had an auditory apparatus indc*
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pendent of these fibrill® sufficient for all 
practical purposes. It can not see such 
vibratory motion, for this is supposed to 
take place in the dark. Besides, if the 
male culex could see the motion of one of 
his own microscopical fibrils, he ought to 
be able to see the female! He must, there
fore, depend alone upon the sense oifeel
ing for a knowledge of this vibratory mo
tion, whenever it occurs,as Professor Mayer 
would no doubt admit.

Now, to hear by feeling is about as anom
alous an operation, and about as much a 
perversion of Nature’s laws, as to see by 
smelling, or to taste moonshine! Aside, how
ever, from this novel and absurd trans
formation and metamorphosis of the five 
senses, it is evident, if the motion of any 
particular fibril is fe lt by the mosquito, 
that such fibril must have a tactile nerve 
passing through it; and as there are sev
eral hundreds of these fibrils projecting 
from the antennae of a single mosquito, it 
involves the enormous and extravagant 
waste of Nature's most precious materials 
in thus distributing hundreds of nerves 
belonging to one sense for the sole purpose 
of accomplishing the work of another! 
Why should Nature arrange four hundred 
tactile nerve-branches, extending through 
these fibrillae, for the purpose of commu
nicating to the ganglionic center of this 
insect the sensation of tone by feeling, 
when a single auditory nerve  ̂ properly 
brought to the surface of some part of the 
male mosquito's body, would have been 
amply sufficient to receive the substantial 
sonorous pulses of the female’s music, as 
the corpuscular hypothesis so rationally 
supposes?

Such an operation as this is surely no 
more wonderful nor inconceivable than 
the analogous fact, which Professor Mayer 
can not ignore, that this same mosquito 
has evidently located on some part of its

head or body an olfactory nerve-membram 
which is capable of receiving the almost 
infinitely attenuated corpuscles of odor 
emanating from some other living animal, 
by which the sensation of smell is instantly 
transmitted to the seat of intelligence, and 
there translated not only into the know
ledge of the proper direction of the odorous 
body, but is also resolved into such infor
mation as enables the insect to decide the 
character of the object smelt, whether it is 
favorable or unfavorable to its sanguiniv- 
erous appetite, without any vibratory motion 
whatever!

These two senses of smell and hearing 
are thus more than ordinarily analogous. 
I  insist that, to a logical philosophical 
mind, the bare fact of imponderable and 
infinitesimal granules of odor, by simple 
contact with an olfactory nerve-membrane, 
being capable of conveying definite and 
complex intelligence to the brain of a liv
ing creature, without any oscillatory motion 
of the air or of such nerve-membrane, ought 
to be regarded as proof positive that 
acoustical impressions are made upon their 
appropriate nerve, and conveyed through 
it to the seat of intelligence in a similar 
way,—by the absolute contact of substan
tial sonorous corpuscles, without the aid 
of vibratory motion!

How it is possible for a thoughtful scien
tific investigator, after the subject has been 
brought to his attention, to believe, as he 
is obliged to do, in this manifest and ac
knowledged action of odor,, and grasp the 
beautiful and consistent manner in which 
its impressions are received and analyzed, 
alone by corpuscular contact\ and then in
stantly trample down all analogy and uni
formity in Nature's laws by abandoning 
corpuscular action and resorting to wave- 
motion, requires more than human ingenu
ity to divine! It seems to the writer that 
this analogical consideration, when prop
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erly investigated and understood, ought to 
be alone sufficient to overthrow the wave- 
theory of sound, and at once to establish 
in its stead the corpuscular hypothesis as 
the only consistent solution of sound- 
phenomena, unless we admit that logic 
and reason have been banished from the 
earth.

Professor Tyndall refers approvingly to 
the course of reasoning by which an able 
physicist, in the time of Sir Isaac Newton, 
logically met and overthrew his emission 
hypothesis of light, and by which, as a 
strong analogical argument,the undulatory 
theory of light was aided if not finally es
tablished, till Newton himself was com
pelled to accept and advocate it. It was 
in this way: Let it be first understood that 
there was not a single scientist at that time 
who questioned the truth of the wave-theory 
of sound. Such a thought had never oc
curred to Newton or to any one else,so far 
as history records. Hence,the wave-theory 
of sonorous propagation was accepted, as 
a matter of course, as true science and as 
common ground upon which no dispute or 
even doubt existed. The argument, then, 
against the emission-theory of light was 
like this: Is it reasonable that sound\ the 
first sensation above odor, should depart 
from the law of corpuscular contact and 
be produced by wave-motion, as all admit, 
and then that lights the next sensation 
above sound, should abruptly return to 
this same law of corpuscular contact which 
governs smell, rather than continue on as 
an undulatory motion of some sort of at
tenuated substance such as ether was as
sumed to be? On the basis of the wave- 
theory of sound being admitted as science, 
this logical mode of reasoning was simply 
irresistible. Newton and his coadjutors

could not withstand it, and hence the emis
sion theory of light fell to the ground, as it 
ought to have done with such scientific 
data as a foundation.

But think of the disaster which would 
have befallen his antagonists, had Newton 
been able to grasp the beautiful and har
monious consistency of Nature's laws, and 
to have hurled back upon their heads their 
own inevitable logic, re-enforced by the 
corpuscular hypothesis of sound? By 
simply appropriating their own argument, 
strengthened by a single modem improve
ment, he could have not only prevented 
the destruction of his emission-theory of 
light, but could have at once established 
the corpuscular theory of sound, thereby 
framing a consistent and uniform con
tinuity in the nature and mode of opera
tion of all the senses, from the lowest to 
the highest, as so fully illustrated at the 
close of the fifth chapter.

The time, however, had not yet come, 
and the age was not yet sufficiently ripe, 
for so radical and revolutionary a move 
as the overthrow of the universally ac
cepted wave-theory of sound, and the es
tablishment of the corpuscular hypothesis 
upon its ruins. I  can not believe, from 
the arguments and considerations massed 
in this review, that it would be manifesting 
unjustifiable confidence in their unanswer
able character, to assert that the time for 
such a scientific revolution has at last 
come; and that, could the great Newton 
be permitted to look down from his higher 
sphere upon the progressive strides scien
tific investigations are making, and behold 
the tables turned upon the logic which 
trailed the banner of his emission-theory 
in the dust, he would now have his re 
venge.



NOTE ON THE TELEPHONE AND PHONOGRAPH.
• Since the publication of the first edition of tliis 

treatise on Sound, in 1877, inquiries Lave been 
made as to whether the Telephone and Phono
graph do not conflict with the new departure and 
favor the wave-theory ? I answer no ; but they 
rather tend to confirm the view here taken, that 
sound must be a substance of some kind, and 
consequently that it cannot be accounted for as 
the undulatory movement of the air or other con
ducting medium.

In the first place, in undertaking an explana
tion of these remarkable instruments, it is neces
sary to call attention to the obvious distinction, 
so frequently referred to in the preceding pages, 
between the incidental air waves sent off by a 
sound-producing body, such as the vocal organs 
and the sound-pulses themselves. These sound- 
pulses, as I have tried to show, are generated by 
the molecular action, which occurs in the rapid 
vibratory motion of the sounding instrument 
(see page 03), and are then propagated through 
the air, by a law o f conduction peculiar to sound, 
as electricity (another substantial emanation,—not 
wave-motion—) is conveyed through a wire by an 
analogous law of conduction—not driven through 
it by the motion of the battery or dynamo ma
chine, as sound-waves are supposed to be driven 
through the air by the to-and-fro motions of the 
t.uning-fork’s prongs I

Synchronously, however, with each vibration of 
the sounding body and each sound-pulse thus 
generated, there is also generated and sent off an 
air-wave Which is driven to a limited distance 
proportioned to the force of the vibrating instru
ment. These air-waves, however, as I show, 
have nothing to do with the accompanying sound- 
pulses, being only incidental to the production of 
sound as the generation of heat in a dynamo ma
chine is incidental to the generation o f electricity, 
but no part of the electricity generated. Such 
air-waves, therefore, must necessarily correspond 
in force and rapidity to the strength and rapidity ’ 
of the vibrations, and consequently to the inten
sity and pitch of the sound. Hence, in talkiug 
in close proximity to the diaphragm of a phono
graph, it is readily understood that these air
waves, impinging upon the diaphragm, cause it to 
vibrate with a rapidity and force corresponding 
to the rapidity and force of the accompanying 
sound-puises, thus producing a record of inden
tations in the tin fo i l; and when the needle of 
the phonograph is again passed over the line 
• f  indentations it causes the diaphragm to repro
duce vibrations similar to those of the sounding 
body which originally produced the record. 
Thus the very tones of the voice, as well as the 
words spoken, are reproduced. This explanation 
entirely accounts for the action and effect of the 
phonograph without involving any such scientific 
fallacy as air-waves themselves constituting the 
sound-pulses. As well might an electrician assert 
that the tremor o f the electro-dynamic machine 
and its consequent disturbance o f the air consti

tute the electric current which produces tbs 
light 1 The one is but incidental to the other.

But the phenomena of the Telephone are en
tirely different. It is true its diaphragm may 
vibrate when spoken to with force, as does that 
of the phonograph ; but such vibratory motion 
is not necessary to the conveyance of a messagt 
through tlio electric wire. It has been proved 
by Dr. R. M. Ferguson, Ph.D., F. R. S., tlio 
eminent Scotch physicist, as published in the 
tScientific American Supplement, No. 120, and 
also by Count Du Moncel, the renowned French 
electrician, as published in his work on the Tele
phone, that the action which is conveyed from 
the Telephone through the electric conductor, and 
which is heard at the receiving instrument, most 
be regarded as “ molecular,” since the most re
fined observation shows no vibratory motion 
whatever in the receiving diaphragm. In fart 
both these high authorities have shown that no 
diaphragm is necessary, either at the receiving or 
transmitting end of the line, since messages hate 
been sent by speaking against the naked poles uj 
the magnet, and heard at the receiver without any 
diaphragm or other body capable of vibration. 
Hence, they have recently announced to the scien
tific world that the theory of sound will have to 
be reconstructed, since molecular action of some 
kind is forced to take the place of the supposed 
vibratory motion in the Telephone. This is no 
doubt correct, as far as it goes, but we may rea
sonably expect that these eminent scientists will 
go still further, and in due time make another 
announcement, tliat the entire wave-theory will 
have to give way to the molecular and corpuscular 
hypothesis.

As sound-pulses are thus shown, by the highest 
authorities on the subject in Europe, to pass 
through the electric conductor without wave or 
vibratory motion, I may safely claim one-lialf of 
my new departure as accepted, and for the re
maining half it will only be necessary to arrire 
at a better understanding of the correlation and 
interconvertibility of these incorporeal substances, 
such as sound, electricity, light, heat, etc., and 
we will readily comprehend how substantial 
sound-pulses, spoken against the magnetized 
transmitter, may combine with the substantial 
electric fluid, and thus be. conveyed in its em
brace, so to speak, to the distant receiver without 
the assistance of any corporeal movement what
ever of the wire, magnet, or diaphragm. This 
view of course involves molecular motion, not of 
the material substance of the magnet or wire, if 
these physicists have hastily supposed, but rather 
the molecular and corpuscular motion of the two 
blending and correlated substances—sound and 
electricity—the only active substances involved in 
this operation. The explanation thus given is 
not only consistent with the phenomena in ques
tion, but it fully corroborates the view of sound 
taken in this monograph, as any one can sue who 
will take the trouble to read it.
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ADDENDA TO CHAPTER VI.
EVOLUTION OF SOUND ASSAILED.

This work on sound has been published 
more than two years, and no attempt at 
reply has been made, with the single ex
ception of the following Review by Prof. 
R L. Brockett, A. M., Professor of Physi
cal Science in Western Maryland College. 
The criticisms of this scientist were called 
out at the request of Rev. Dr. L. W. Bates, 
of Lynchburg, Va., who sent a copy of the 
work to him requesting his examination 
and opinion. The following extracts from 
that opinion were sent to us by Dr. Bates, 
and at our request the author wrote a re
ply, all of which are given herewith.

In connection with this review and re
joinder, we take the liberty to print also 
the critical observations of a very careful 
investigator, Prof L L. Kephart, A. M., 
for five years Professor of Physical Science 
in Western College, at Western, Iowa, with 
the author’s answers and the Professor’s 
final acqniescence, which, it is believed, will 
throw some light on the subjects discussed 
in Evolution of Sound.

It is readily comprehensible that even 
an able scientific investigator, like Prof 
Brockett, might be mistakenly led to reject 
such a radical departure, opposing, as it 
does, a theory of science never before 
called in question, and one which his long 
habit of teaching had made almost a part 
of himself. But it is insupposable that an 
equally competent critic, and with equal 
experience, facilities and prejudices, like 
?:ot Kephart, for example, after studying 
the treatise for months, should mistakenly 
give it his unqualified indorsement. This 
distinction in the weight of testimony, be
tween the rejection and approval of a new 
hypothesis in science, would seem to be 
sfif-evident.

Among the many professors of physics, 
whose testimony is unequivocal in favor of 
the new hypothesis, we take the liberty of 
naming Professor L. M. Osborn, LLD., 
Professor of the Physical Sciences in Madi
son University, at Hamilton, N. X , who 
closes a recent letter to us in the follow
ing words:

“ The part on sound l  prize very highly—a 
new departure that must be permanent, and lead 
to many modifications of old notions.

L. M. Osborn. ’*

Such decisions as this are not negative, 
but positive. Hence they carry with them 
the weight of unquestionable reliability.

We will only add that, although this 
treatise has been for nearly two years in 
the hands of the three eminent authorities 
on sound (Tyndall, Helmholtz and Mayer) 
reviewed by the author, yet no attempt at 
reply on their part has thus far been made. 
This silence cannot be construed to imply 
that the arguments are regarded by them 
as too trivial to be considered worthy of 
notice, particularly in view of their uncon
ditional approval by so many college pro
fessors whose ability to judge correctly 
upon this subject surely entitles them to 
some respect I t can only imply, in the 
opinion of one professor who has aban
doned the wave-tneoiy of sound, that these 
authorities on acoustics, realizing the un
pleasant predicament of accepting the new 
hypothesis and thereby admitting their 
own exhaustive treatises on the subject 
without foundation, have adopted the poli
cy of silence, hoping that by ignoring the 
whole matter as if it had no existence, the 
author’s obscurity would allow the work 
to fall still-born, and in this maimer pre
vent a sensation in the scientific world, 
such as the total destruction of a univer
sally-accepted theory must necessarily 
produce. Whether or not this view of the 
animus of these eminent scientists is cor
rect, it will not be an easy matter to con
vince thoughtful investigators that such 
a revolutionary departure in science, as this 
monograph, is unworthy of reply, especially 
arguments which can command the ap
proval of experienced professional acous
ticians. We ask students of science to read 
and weigh these arguments, and then judge 
for themselves if the wave-theory of sound 
has not seen its day?

PDBUSHKBSb
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Professor Broekett’s Review.
•* I have carefully read it [.Evolution o f  Sound], 

—given it much and close examination,—and my 
conclusions are that the book, as an argument 
against the undulatory theory of sound, is an utter 
failure. It is ingeniously written, is certainly the 
work of a man who has a thorough knowledge of 
the subject, but who covers up his weak points with 
a great flow of language, and makes so many bold 
utterances about overwhelming his opponents, that 
readers who are not au fa i t  in the science of acous* 
tics are apt to be misled. His hypothesis of cor
puscular emissions is exceedingly defective, and 
requires so many modifications to meet particular 
cases, that it needs o ily to be stated to enable one 
to find insurmountable objections. 1 Wilford ’ him
self admits that there are difficulties, but consoles 
hitnself that it is the only refuge, the current theory 
being overthrown.

“ The greatest objection I have to the book is, 
that the author uses the accurate knowledge he 
possesses, (for what reason I can not tell) to teach 
error. This is a charge no one should make with
out proof. Let me produce it. In the first part 
of the ‘ Review/ where he labors to show that the

Sulsations of a sonorous body do not and can not 
isturb the air as acousticians claim, and illustrates 

by showing that he could not, in a closed room, 
with a fan, cause a gas light to flare twenty-five 
feet off, under five seconds of time, and with all the 
effort of 4 one-man power';  and, in a triumphant 
way, asks how the prong of a tuning-fork could 
throw off air-waves, when it only moves eight inches 
a second, and set in motion another tuning-fork 
X80 feet off tuned synchronously, while his fan 
moved over an arc of seven feet and could not 
cause air-waves to be felt only twenty-five feet 
[away], and then only after a lapse of at least 
nve seconds.

<4 Now there is no analogy whatever between the 
motion of a tuning-fork and that of the fan, and 
he must have known it. The fan moves seven feet 
and the fork eight inches, he says, in a second; and 
his argument is that as the air, by its mobility, 
moved around and closed up so easily after the fan 
as not to disturb the rest of the air, that it is im
possible to believe that the tuning-fork, that moves 
only eight inches in a second, could disturb the air 
at all. Let us consider this. All air-waves are 
aot sound-waves. When we wave our hand, or 
move a fan, or in any other way move the air, we 
produce air disturbances or waves; but sound waves 
are only produced by the motion of elastic bodies 
giving instantaneous pulses. It is true that the 
prong of the fork moves only eight inches in the 
aggregate, in a second; but in that time it makes 
3S4 pulses, every one of which produces a sound wave. 
His fan, with the 4 one-man power,’ can only disturb 
the air, and can not produce a sound-wave, because 
it (the fan) is not elastic; and, if it were, even his 
4 one-man power/ without the aid of machinery, 
would not be able to give the requisite velocity to 
produce a sound-wave. His fan makes one vibra
tion or pulse while the fork-prongs make 384 ; the 
one disturbs the air by moving slowly through it, 
which disturbances are easilv adjusted by the mo
bility of the particles; while tne other, by \\* instan
taneous pulses, sets in motion sound-waves, that 
pass from the elastic body as a centre outwards in 
all directions. Hence bis sneer at acousticians

when they say the prongs of the fork advance 
rapidly; and he tells us that this rapid advance is 
only eight inches in a second, falls short of the 
mark. Is not 384 pulses or vibrations rapid mo
tion ?—and is not one pulse of seven feet per second 
slow motion in comparison ? If Wilford wished co 
state the case fairly, ne would not have put it as he 
has. He knew better. * * * * If every move
ment of the air produced a sound-wave, we would 
live in a bedlam, and your congregation would not 
be able to hear you preach while the ladies were 
using their fans; nor does this motion of the fans 
interfere with the sound-waves from your voice, 
and their rapid motion is but slightly affected even 
by a strong wiud.

44 Wilford does not seek to tell us what a sound, 
wave is. He makes extracts from acousticians, 
and calls on his readers to observe that he is very 
fair; but, if you will examine the quotations, you 
v ill see that his purpose is to pick out a sentence 
here and there, aid  interpolate occasionally seme 
qualifying remark ; * * * * not to present the 
matter fairly, but to overthrow the current theoiy 
at whatever expense. * * * ♦ •

44 A sound-wave is produced by an instantaneous 
vibration or pulse of an elastic body, as a music- 
box, when playing under a receiver and pump out 
the air, the music w ill cease, or rather we will not 
hear it, but will be heard again when the air is lei 
in. In like manner, by observation, we know that 
the air-wave is a sphere—like a soap-bubble,—be
cause we hear the sound in every direction from 
the sonorous body. Having, then, these two points 
as data, and connect with them the known fact 
that only instantaneous pulses will compress the 
air suddenly and constitute a sound-wave, we find, 
then, that at cveiy pulse of an elastic body a spher
ical globe of air is made at the body, that vibrates 
to and fro, but does not advance; but, owing to 
the structure and properties of the air, not neces
sary to enumerate here, this sound-wave  ̂ sets in 
motion—fonps—another sound-wave, and it anoth
er, and so on, sometimes to the distance of many 
miles. When, then, we hear the sound of a bell 
miles away, or the whistle of a locomotive, it is not 
the sound-wave, that was made at the place where 
the bell or the locomotive is, but it is the sound
wave made of the air where the listener is. * # # 
It is not the air that has traveled over the inter
vening space that strikes the tympanum of the 
listener, out the air around the listener that has 
been set in motion hy the advance of the scries of 
sound-waves, which stops only when their force 
has been expended. This rapid advance of the 
form  of the wave is the reason that winds affect so 
little their progress; besides, elastic fluids/as air 
and gases, pass in cun-ents through each other 
without creating but little disturbance.

44 Now, any one can see that if these waves art 
made as claimed, the air all around the circumfer
ence of the sphere must be compressed, and tht 
air of the interior must be rarefied. Sudden ccm- 
pression of the air causes heat, and rarefaction 
causes low temperature. This I can show yoi 
with a piece of apparatus belonging to the college, 
by means of which I can compress the air, and 
ignite tinder, causing it to burn freely; and yet 
Wilford has the hardihood to use ridiculous phrase* 
in alluding to these condensations and rarefactioa* 
as if they had no existence in fact.

44 All of our experience goes to show that tbs
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distance sound travels, and the distinctness -with 
which we hear it, depends entirely upon the con
dition of the air. The more homogeneous the air 
is, the better medium is offered to the progress of 
the sound-wave. As we ascend through the air, 
the sound grows feebler; and at the tops of very 
high mountains, pistol-shots are no louder than 
pop-guns make at the base.

“ But, besides all this, and a plenty more that 
might tor written, the undulatory theory of sound 
is established mathematically. AH the phenomena 
of sound have been examined in connection with 
the current theory and mathematical formulas 
have been applied in the most rigid manner; and, 
in every instance (sometimes correcting error, how
ever), the theory has proved sufficiently able to 
meet every case.

** His cheapest game would have been to apply 
his hypothesis to the phenomena of light, because 
it will give, in some instances, a plausible explana
tion; though many of the phenomena—notably 
that of refraction—it does not and can not explain; 
and even Sir Isaac Newton, the originator of the 
corpuscular theory of light, admitted his theory did 
not satisfactorily account for the phenomena. * * *

“ I find Dr. Drinkhouse {editor of the Methodist 
Protestant, Baltimore, .Md.J has commented favor
ably upon the part entitled The Problem o f  -Human 
Life. I do not know anything about that part of 
the book; but if he expects any help ia his Problem, 
by showing that sound is made of corpuscles of 
matter, I fear his solution of the Problem is not a 
correct one^”

W ilford’s Rejoinder.
O f f i c e  o f  H a l l  & Co ., ) 

N e w  Y o r k , Jan. 23. )
Re v . D r . B a t e s .

Dear Sirs Your letter to Hall & Co., inclosing 
copious and verbatim extracts from Prof. Brockett’s 
review of Evolution o f  Sound, was handed to me 
for my examination and reply. Allow me to thank 
you for the interest you have taken in securing so 
competent a scientist to review the work, and one, 
too, who has proved himself not afraid to risk his 
reputation as a physicist and acoustician on the 
venture he has made; and I here place it to his 
credit that he is the first scientific investigator who 
has shown a willingness to attack these arguments 
against the current sound-theory, though the mono- 
graph has been in the hands of hundreds of pro
fessors of physical science and scientific journalists 
for months.

1 must say. however, in all frankness, that I am 
surprised, no less than gratified, to know that this 
is the best that can be done in favor of the wave- 
theory, and the worst than can be said against Evo
lution o f  Sound, by a skillful professor of physics. 
That he has done his best to convince you “ that 
the book, as an argument against the undulatory 
theory of sound, is an utter failure,** there can be 
tto doubt; and the very fact that he has “ carefully 
read it,—given it much and close examination,**— 
Is copclustve on its face that had there been weaker 
or more vulnerable points to assail, he would have 
•elected them in preference to the line of argument 
chosen. Hence, in meeting this assault, I shall feel 
that I am not wasting my time on matters of trivial 
importance.

But first, let me say, I forgive the Professor for 
his personal and unkind thrusts, virtually charging 
the author, though admitting his “ thorough know
ledge of the subject,” with positive dishonesty in 
using “ the accurate knowledge he possesses * * * 
to teach error,** and who “ covers up nis weak points 
with a great flow of language,” in order to mislead 
the readers of his book, “ who are not au fa i t  in 
the science of acoustics,” even accusing him with 
misrepresenting the authorities he quotes by a pur
pose to “ pick out a sentence here and there, and 
interpolate occasionally some qualifying remark:
* * * not to present the matter fa irly  ** etc.

Although I forgive, I will not forget; and will 
only say here that I defy any man to place his 
finger on a single quotation in the hundreds made 
in The Problem o f  Human L ife , including Evolu
tion o f  Sound, which does not fairly represent the 
meaning of the author cited. An educated man 
ought to know that explanatory interpolations, 
thrown into a passage quoted, are entirely allow
able, to save quoting the context or to avoid much 
longer explanations afterward, provided such inter
polated remarks are duly bracketed. But enough 
of this.

I now come to the subject-matter of the review,
and I am only staling what you, no doubt, have 
already observed, when I say that the entire argu
ment is devoted to a single phase of the sound- 
question; and, though variously elaborated, in
volves but one assumed principle or law of science, 
namely, that there are two kinds o f  cur-waves, dif
fering from each other in the most essential chasac- 
teristics,—one kind, such as those produced by a 
fan , traveling only about five feet in a second and 
only capable of reaching to a distance of twenty-five 
or thirty feet in a still room; and another kind, , 
called “ sound waves,” produced by the motions of 
a tuning-fork’s prong or other vibrating sonorous, 
body; and of such an entirely different nature that 
they are capable of making headway through the 
atmosphere at a velocity of 1120 feet a second, and 
to a distance, often, of many miles.

The reason for Professor Brackett's selecting this 
phase of the discussion, and devoting his entire 
review to it, is apparent. This law of two kin dr 
o f  air-waves, w itn the essentially different charac
teristics just pointed out, lies at the very foundation 
of the wave-theory of sound, and without which it 
would have no existence, as every tyro in science 
knows ; and this law being seriously assailed in 
Evolution o f  Sound, he saw that unless it was res
cued from the attack, the whole undulatory hypoth
esis must fall to the ground. Hence, he chose to 
direct all his force to this single aspect of the 
question.

I make no objection to the way he states my 
argument based on the fa n  experiment; and I only 
wish to impress the fact upon your mind that he 
admits, as he is necessarily < bligtd to do, the re
sult of that experiment as I have given it. namely, 
that the waves thus produced travel only at a very 
slow speed, say about five feet in a second, and to 
a distance of only about twenty-five or thirty feet 
in a still room; while he attempts to account for it 
by saying: “ His fa n  makes one vibration or pulse 
while the fork-prongs make 384; the one disturbs 
the air by moving slowly through it, which disturb
ances are easily adjusted by the mobility o f  the par
ticles, while the other, by its instantaneous pulses% 
sets in motion sound-waves
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As he has thus admitted the correctness of my 

explanation of the fan experiment, I now propose 
to show that it is the fa ta l though unavoidable ad
mission of his review, and that by it alone he has 
annihilated the wave-theory of sound, as well as 
his entire argument, for, by this admitted fact of 
the fan sending off air-waves at a very low velocity, 
it will be conclusively proved that the so-called 
“ instantaneous pulses,” or motions of the tuning- 
fork’s prong, to which he so repeatedly calls your 
attention, can not by any possibility send off air
waves any swifter in proportion to their own rate 
of velocity than can the motions of the fan. He 
has selected the battle-field after “ much and close 
examination,” and upon it shall the battle be 
fought.

My first appeal shall be to logic and reason, 
without any special reference to this review, but 
only as relates to the improbability of thi existence 
in Nature of any such essentially different varieties 
of air-waves as the theory requires; after which I 
will give the positive proof, in various ways, that 
such different varieties of air-waves can have no 
existence in fact.

It is well known to every student of physical 
science that sound travels through all solid and 
liquid bodies with even greater volocity than 
through air. Professor Tyndall says:—

“ The velocity of sound in water is more than 
four times its velocity i 1 air. The velocity of sound 
in iron is seventeen times its velocity in air. The 
velocity of sound along the fiber o f  pine wood is 
ten times its velocity in air.”—Lectures on Sound, 
p. 47-

Let us now see how this law of two different 
kinds of air-waves, upon which the very life qf the 
wave-theory depends, will behave, when we try to 
harmonize it with the propagation of sound through 
water and iron. But before testing it thus, I wish 
barely to call your attention to this most suggestive 
fact, that in all the published works on sound not 
one single writer has ventured to discuss the nature 
of this indispensable wave-motion in water, iron, 
and other solid and liquid bodies. They cautiously 
steer entirely clear of these ugly questions of “ con
densations,” “ rarefactions,” “ wave-lengths,” oscil
lations “ to and fro” of the wave particles, and 
“ superpositions” of a number of systems of waves 
at one time passing through iron, although they 
talk and write learnedly and confidently enough of 
all these things taking place in the passage of sound 
through air. Why this apparently studied silence 
in relation to sound-waves in water and iron, when 
these writers know very well and admit that sound 
travels with greater facility and with many times

rcater velocity through them than through air ?
will tell you the reason, whether they think of it 

or not. Air is invisible; and it becomes entirely 
convenient to fabricate and formulate all this scien
tific nonsense about atmospheric “ condensations,” 
“ rarefactions,” “ oscillation of the particles to and 
fro,” “ superpositions,” etc., as the absurdity of the 
thing can not be detected, s'nee the atmosphere 
can not be seen. But should they attempt to apply 
their philosophy of amplitude, or “ to and fro** 
motions of the particles to iron, or even water, 
where the particles are visible under the microscope, 
they must know, if they reflect at all, that the shal
low deception would be exploded, and that all this 
pretended wave-motion as the principle of sound- 
propagation would be at once demonstrated to have

no existence in fact. But as long as they can keep 
us away from iron% or anything we can examine 
with the microscope while sound is passing thiough 
it, and confine our attention to a substance like the 
air that can not be seen, there is no end to thei! 
rhetoric about this "spherical globe o f  a ir"  “ like 
a soap-bubble,” as Prolessor Brockett expresses it, 
w'hich forms in a circle all around the tuning-fork!

What a pity that some one of his students should 
not request him to give an ocular demonstration of 
his theory of air-waves by generating a “ spherical 
globe ” of iron or water “ like a soap-bubbleand 
let them look at it under the microscope ! These 
bubbles ought surely to form in water and iren. if 
they do in air /  But there is not the least danger 
that advocates of the wave-theory of sound will 
ever perpetrate such a folly as even to allude to 
these little globes and spheres caused by sound 
in connection with any substance that can be seen, 
knowing, as they must, that such a legitimate ap
plication of their philosophy to visible books would 
instantly explode the “ scap-bubble” fraud, andtura 
the w'hole wave-tlieory into ridicule !
, But now let us try to test the truth of this theory 

in air, by applying It to water. First, then, 1 state 
the logical and incontrovertible piincij le, which 
no one will question, that ir air-uaves constitute 
sound-waves in air, then water-waves ccnstituie 
sound-waves in water, and iron-naves constitute 
sound-waves in iron. One lias r.o need of a scien
tific education to comprehend cr see the fcrce of 
this logical truism. Then, as sound-naves in wa»eT 
must be water-waves, just as sound-waves in air 
must be air-waves,>it involves the unavoidable ne
cessity of Cwo kinds of water-wates, the same â  
Prof. Brockett’s twf© kinds of air-naves,—one kind 
slow (from two to thirty feet a second), ar.d the 
other kind fast (4,500 feet a second),—one kind vis- 
sible and the other kind invisible, even under the 
most powerful microscope,—one kind w ith an am
plitude or depth of furrow equal alw ays to cue jeet 
for every ten fe c i o f  wave-!cngth% w hile the other 
kind is devoid of all amplitude, not even enough to 
be observed under the microscope, since r.o motion 
of the water-particles “ to and lio ” takes place fcr 
the passage of sound,- and hence there are no 
waves, because such a thing as a system of waves 
without amplitude is as absurd as to talk of a rain
bow without a curve.

But here the wave-theory of sound runs against 
an inexplicable difficulty, ar.d one that hopelessly 
crushes it. In Evolution o f  Sound, at page 318, 
and ebew'here, I quote from the highest living au
thorities numerous passages declaring that sound
waves are “ essentially identical ” with water-waves. 
are “ precisely similar” to them, ar.d tiavel “ex
actly in the same way.” These are the very words 
of an authority no less than Professor Helmhclti 
himself, the greatest living exponent of the wave- 
theory of sound. But. mark you, he said this with 
reference to atmospheric sound-waves, the thought 
never entering his mind at that instant, that sound 
passes through water with much greater facility 
than through air, and consequently should have 
much more distinctly marked weaves! Had this idea 
flashed across his mind that sound passes through 
water,—and that, too, in the fonn of waves,—he 
would instantly have seen the ridiculous plight in 
which he had, unwittingly, involved the entire wave- 
theory; for if sound-waves in air are “ essentially 
identical ” with water-waves, and if they are “ pre*
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dsely similar” to them, and if they travel “ exactly 
in the same way,” then sound-waves in water must 
also be “precisely similar” to water-waves, must l>e 
“ essentially identical ” with them, and must travel 
“ exactly in the same w'ay;*’ and hence it follows, 
monstrously absurd as it is, that sound-waves in 
water are nothing more nor less than water-wavesl 
This is inevitable, if there is any meaning in words. 
And thus we not only annihilate the wave-theory 
of sound both in air and water, but we upset all 
science in regard to the velocity of sound in differ
ent substances. Observation assures us that all 
Sounds travel through water at the uniform velocity 
of about 4,500 feet a second, whether such sounds 
are of the highest pitch, having a theoretic wave
length of only one foot, or are the low notes of the 
piauo, with theoretic wave lengths in water of over 
one hundred feet. But here comes Prof. Helmholtz, 
who authoritatively denies this feature of science, 
and declares that sound-waves travel “ exactly in 
the same way ” as water-wave?!

What, then, is the result? Why, simply that all 
observation in regard to the velocity of sound, 
whether in air or in water, is wrong from beginning 
to end; for, as sound-waves travel “ exactly in the 
same way ” as water-w aves, there ought to be no 
uniformity at all in the velocity of sounds of differ
ent pitch, and consequently of different theoretic 
wave-lengths, because it is overwhelmingly estab
lished in Evolution o f  Sound, for the first time in 
any scientific work, that the velocity of all water- 
waves must vary, by the necessity of w ave-motion, 
in exact proportion to the wave-lengths of any 
given system^—the small waves of one inch wave
length, caused by the falling of drops of water, 
traveling only two feet in a ‘ccond; those caused 
by a passing steamboat, w ith ten feet wave-length, 
traveling seven feet in a second; while ocean bil
ious, with thirty to one hundred feet v. ave-lengths, 
travel from fifteen to thirty feet a second. (Seq 
pages 317 to 326.)

This single consideration, therefore, without the 
aid of another proof, overthrows the wave-theory 
of sound in air as w ell as in w ater, because in the 
only wave-motion we can see and measure, we find 
that an immutable law prevails, namely, that the 
velocity of all w aves is variable and in proportion 
to wave-length, w hile sounds, w hether high or low- 
in pitch, have but one uniform velocity in any one 
substance, thus demonstrating that sound does not 
travel by wave-motion at all.

I will here venture the assertion that Professor 
Brockett never rend this argument at all, notwith
standing his “ much and close examination; ” for, 
if he had, he would have been totally confounded 
by the fact that the very nature of wave-motion 
flatly contradicts the w avc-theorv of sound.

But I have not yet reached the culmination of 
these logical and common-sense reasons for reject
ing air-waves as the principle of sonorous propaga
tion, nor have I touened upon the greatest absurd
ities which such an assumption necessarily involves. 
I have already stated the logical fact, that, if sound
waves in air constitute air-unves, as Prof. Brockett 
teaches, and as admitted by all writers on the sub
ject, then sound-waves in iron constitute iron-ioaves. 
It is impossible to evade this. Further, as atmos
pheric sound-waves are formed by * * a small excur
sion to and fr o ” ofthe air-particles, thus constituting 
their “ amplitude,” without which air-waves could 
not exist (see many quotations to this effect, Evolu-

Ition o f  Sound, p. 78), it follows that iron sound
waves must also be formed by “ a small excursion 
to and fro” of the iron particles, thus constituting 
the necessary “ amplitude” of iron-waves, and with
out which a “ wave ” is a nonentity! But as no suck 
“ excursion to and fro” of the iron particles occurs 
in a solid mass of iron when conducting sound, 
even when examined under the most powerful 
lenses, and consequently no “ amplitude ” exists in 
such supposed iron undulations, it demonstrates 
that there is no wave-nfoiion in iron as the result of 
sound, and hence that sound must pass through 
iron by some other law; and if through iron then 
through air, as there evidently , can be no two 
different modes or principles of sound-propagation 
through different substances,—one tcct^-moticn, 
and another something else! Hence, the undula- 
tory theory of sound, even in air, breaks down of 
its own inherent weakness.

Should it be said, here, that in the propagation 
of sound through iron the particles may move “ t<j 
and fro,” producing the necessary “ amplitude ” as 
required in all w^ave-motion, but not sufficiently to 
be visible under a microscope, then I answer that 
such invisible and infinitesimal motion, even if it 
occurs, would not constitute sound capable of ad
dressing the human ear, because the e)‘e is ad
mittedly one of the most refined and sensitive of the 
avenues to perception; and this being so, the>e 
supposed motions of the iron particles, which can 
be so easily heard by the unassisted ear, should, if 
they take place at all, be plainly visible to the 
naked eye! But as this assumed “ amplitude” 
or motion of the particles can not be seen when the 
sight is magnified a million fold, it is conclusive 
evidence, on its face, that such motion, if it takes

1)lace at all, is a million times too trifling to be 
leard! Thus, again, does wave-motion in iron 

break down; and w ith it, as a necessary corollary, 
wave-motion in air. Let Prof. Brockett try his 
hand on this problem, instead of skipping “ here 
and there” and dealing in glittering generalities.

But it is maintained* by Professors Tyndall, 
Mayer, Spice, and in fact all writers *and lecturers 
on acoustics, that sound-waves can be actually ob
served to run along an iron bar, if a vibrating sono
rous body be held against it. This, however, is 
only another evidence of a want of thoroughness 
and critical examination on the part of physical 
investigators, as will at once appear. There is no 
question but that a molecular tremor may be de
tected running along a bar of iron, when a power
fully vibrating tuning-fork is held against it, be 
cause this tremor can be felt at a distance of mar.v 
feet from the fork. But, strange as it may seem, 
these tremors which are but incidental to the fork’s 
vibration, having nothing whatever to do with the 
accompanying sound-pulses, are mistaken by physi
cists for the sound itself, though it is easily demon
strable that such tremor does not travel along the 
bar at a velocity of one hundred feet in a second, 
while it is well known that sound itself passes 
through iron at a velocity of more than 19,000 feet in* 
the same time,or more than tw enty-five times swifter’ 
than a rifle-bullet. To demonstrate the truth of 
this distinction, an acoustician, needs only to place 
his ear and hand against one end of a long strip of 
pinew'ood, whilst his assistant draws a saw, or other 
rough instrument, across the other end, andhe will 
find that each movement o f  the saw w ill be heard very 
distinctly some time before the incidental tremor will
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reach the hand’ thus showing that the sound pulses 
and the accompanying tremor o f  the wood are two very 
distinct and separate classes o f  phenomena. How 
plain would all this be to acousticians, without an 
argument, if they could but once recognize this 
fundamental distinction between sound-pulses them
selves, and the incidental air-waves, water-waves, 
iron-waves, or wood-waves occasioned by the vibra
tions of the sounding body which occur at the same 
time! Self-evident as this distinction must be to 
the mind of every careful investigator, after the 
thought has been once suggested, yet it is a fact 
that no writer on acoustics has ever intimated such 
a thin^, till it was first published in Evolution o f  
Sound.

Now, to make this matter so plain that a child can 
grasp it, we have only to modify the experiment of 
the pine strip, by holding the stem of a large tuning- 
fork, while vibrating, in a jar of water, and then 
observe that, while the sound-pulses pass through 
the water and ring out by the resonance of the table 
on which the jar rests, without displacing the mole
cules of the water, the tiny, incidental water-waves, 
generated at the surface by the tremor of the fork’s 
stem, can be seen passing oft' in circles all around 
it. These are the identical incidental waves or 
tremors mistaken by Professors Tyndall, Spice, and 
others in the iron bar or strip of wood, which 
occur nearly simultaneously with the sound-pulses. 
Acousticians are therefore compelled to look upon 
these tiny water-waves, which pass off in concentric 
circles round the stem of the fork, as the veritable 
sound pulses generated by the fork, notwithstanding 
such little waves are plainly observed to travel only 
about otic foot in a second, while sound is known to 
travel in water 4,500 feet in the same time! There 
is no escape from this. I assert here, and call 
upon the reader to witness, that any distinction 
between these tiny water-waves, caused by the 
tremor of the fork, and the sound-pulses generated 1 
at the same time is entirely impossible according ! 
to the wave-theory, since precisely the same inci
dental waves in air, produced by the to-and-fro 
movements of the tuning-fork’s prongs, are claimed 
by all acousticians, without one single exception, to 
constitute atmospheric sound-waves with their “ con
densations and rarefactions ” /  As these incidental 
water-waves, made by the vibrations of the fork, are 
the same phenomena, precisely, as the air-wave pro
duced by the same vibrations, and since the former 
are plainly seen to have nothing to do with the ac 
companying sound-pulses, it is clear that the latter 
must be regarded in the same light, merely inci- 1 
dental to the production of sound. Yet simple and 
manifest as this distinction is, and lying as it does 
at the very foundation of acoustical science, it re
mains an astounding fact that it has been wholly 
hidden from the minds of the physical investigators 
of the world up to the present time.* I claim no 
credit for having made and first given to the world 
this superficial discovery, but I do discredit the in
telligence of a professional acoustician, or even a 
tyro in science, who can not grasp such a self-evid
ent distinction the moment it is presented to him. 
Prof. Brockett fails entirely to recognize it, though 
it is stated in various places in Evolution o f  
Sound, which he had so “ carefully read”, and not
withstanding his entire argument involved that very 
distinction.

This same class of phenomena occurs in the 
sounding board of a piano, against which the vi

brating strings have their bearing, thus producing 
that augmentation of the tones of the strings which 
we call resonance. The board, however, does Dot 
vibrate as a whole or bodily, as the wave-theory 
teaches, in order to send off air-waves. If it did, 
it could only be at a rate'corresponding to its own 
vibrational number, which, as shown at page 84, 
would change the pitch of all the strings to the 
normal pitch corresponding to the board's vibra
tional swing. The production of sound being 
molecular in the strings (see page 93), its augment
ation, by the resonance of the board, must also 
result from the molecular tremor o f  tho wood. 
Hence, any solid body, such as metal, pressed 
against the board, checks its molecular tremor and 
diminishes the resonance. 1 his keeps the distinc
tion clear between the true cause of sound (molecular 
action) and the erroneous view of air-waves, which 
would necessarily require the bodily vibration of 
the sounding board, a thing impossible to take 
place for all the different strings at the same time, 
as shown. I may not have been clear on the sub
ject of resonance in the body of this monograph, 
but the above is what I wish to be understood as 
teaching.

But 1 now come to the most startling absurdity, 
bearing upon this phase of the wave-theory, ever 
taught as science, though it is an inseparable part 
of the current hypothesis. I will point it out wi h 
some care, and particularly invite to it the attention 
of Prof. Brockett.

The wave-theory teaches that if the great organ- 
pipe, which produces the lowest note, (sixteen vi
brations in a second, as stated in Prof. B’acema’s 
recent work), should be sounded in contact with a 
mass of iron, the tone thus produced would travel 
through the mass in veritable waves or undulations, 
consisting of actual condensations, rarefactions, and 
wave-lengths. But what would be the length of 
such undulations, from condensation to conder.sa- 
tJbn, according to. this highly scientific and mathe
matically formulated theory ? I answer—eleven 
hundred and ninety feet /  \ \  hat should be the am
plitude or depth of sinus in undulations haring 
such prodigious wavc-lcngthsy according to the pto- 
portion which prevails in all systems of water- 
waves? I answer—more than one hundred feet, 
giving them about three times the magnitude of die 
largest ocean billows ever seen ! Does Professor 
Brockett believe in these enormous iron billows, 
with a dimension in wave-lengths of nearly a qcar- 
ter of a mile from crest to crest, as the result of an 
organ tone ? He certainly does and must, if he 
believes in the w ave-theory of sound, since this is 
a legitimate deduction from that theory as every 
candid acoustician w ill admit; and no wonder 
Prof. Robert Spice was forced to declare, when 
the writer laid before him this consequence of the 
wave-theory, that the idea of such enormous iron- 
waves, caused by sound, was a manifest absurdity, 
and hence that the wave-theory itself could not Le 
true.*

* Since the first edition of this reply to Prof. Brockett 
was published, I have learned, through a friend who bed 
occasion to interview Prof. Spice, that he now denies 
having any doubt as to the correctness of the wave-theory, 
and even denies ever having admitted anything of the 
kind to me. I regret that 1 am called upon to say, over 
my signature, that in more than one conversation with roe 
on this subject, he distinctly admitted that be did not be
lieve in the correctness of the wave-theory of sound, nor 
the undulatory theory of light, though not prrpsred to
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To a physicist T would not need to waste a single 

line in proving that, in accordance wilh the current 
theory, the organ-tone named must pass through 
iron by means of these stupendous undulations 
more than a thousand feet long, as measured from 
the center of one condensation or crest to the center 
of another. A professor of physical science knows 
that it is so, unless he has shut his eyes to the un
avoidable absurdities which arc the legitimate con
sequences of this theory. But to students who are 
“ not au fa i t  in the science of acoustics ” or who 
are not read up in the mysteries of this mathemat
ically formulated hypothecs, it may not be so plain. 
It shall therefore be proved in a single paragraph.

If we divide the distance sound travels in a sec
ond by the number of vibrations any sounding body 
makes in a second, we of course determine the 
wave-lengths of that or of any other sound of a 
given pilch, since the pitch of any tone is caused 
by the number of vibrtiaons of the sounding body 
in a second which produces it,—while, according 
to the theory, each vibration sends off a wave, 
whether in air, water, iron, or whatever other con
ducting medium. Now, as sound travels in air, at 
60 degrees Fahrenheit, 1120 feet in a second, and 
seventeen times swifter in iron, it must therefore 
have a velocity in iron of 19,040 feet in a second, 
which, divided by 26, the number of vibrations of 
this low organ-tone in a second, shows the wave
lengths, of a sound of that pitch in iron to be eleven 
hundred and ninety feet from crest to crest, as just 
stated, and as any one can verify. This is a fair 
specimen of the beautiful theory I have the honor 
of opposing!

But the most startling feature of this "scientific’* 
hypothesis remains to be stated. It presents us 
with the anomaly of iron undulations — actual 
waves—nearly twelve hundred feet long from crest 
to crest, but without an amplitude or depth of fu r 
row of even the one millionth o f  a hair’s breadth/  
One would really think that a professor of physical 
science, competent to retain a chair in a respect
able college, would be ashamed to have the stu
dents know that be was capable of believing in a 
theory which involves and necessarily teaches such 
a monstrous impossibility as that a certain sound 
passes through iron in actual waves or undulations 
eleven hundred and ninety feet from crest to crest, 
and then stultify himself and the theory by admit
ting, as he is forced to do, that such stupendous 
undulations—four times the size of the largest ocean 
billows—are devoid of all amplitude, the only thing 
that constitutes an undulation! Surely such absurd 
nonentities as these can not be called " waves,**

accept the corpuscular' hypothesis, believing it possible 
that some midale ground might be discovered. I say this 
much in vindication of myself, and will add, that if Prof. 
Spice now claims to believe in the scientific correctness of 
the wave-theory of sound, and that my arguments against 
it are fallacious, lie has an excellent opportunity of setting 
the public right by meeting the author of The Evolution o f  
Sound* face to face, before a New York or Brooklyn audi
ence, in a friendly discussion of the whole question. As 
he is a professional and public lecturer on acoustics, of 
considerable celebrity, he must be competent to sustain 
the theory if it is defensible at all, and hence the public in
vitation thus given is entirely legitimate, whether he is 
disposed to accept it or not. Should he decline to join me 
in an open ventilation of this subject as here intimated, 
teachers, as well as students of science, will be able to ap
preciate the force and value of his denials, or even of his 
publio expositions of the wave-theory.

A. WtLPoao H all.

for, in the name of Webster's Dictionary, what is 
a wave with the amplitude left out ?

In concluding this part of the inquiry, I now ask 
intelligent, common sense, thinking men, to tell me 
if such hypothetic philosophical monstrosities as 
these iron undulations without amplitude, can be 
scientifically or rationally called " waves ”P If not, 
then sound manifestly travels through iron by some 
other law than wave-motion; and if through iron 
then through air, since, as just remarked, even 
Prof. Brockett, With all his ** hardihood,” would 
not venture to claim two distinct principles of 
sonorous propagation through different substances, 
lest he might thereby involve his " mathematically” 
formulated theory in the necessity of accounting 
for a separate mode of travel for every known sub
stance.

I now come directly to the consideration of Prof. 
Brackett’s criticisms, in the course of which I have 
promised to produce positive proof that air-w aves 
sent off by the motion of a tuning-fork’s prong can 
not, in the nature of things, travel any faster than 
can the air-waves sent off from a fa n , or even fiom 
a stick of the same size as the prong, and moving 
through the air with the same velocity ; and, in 
doing so, I will of course shatter the w ave-theory 
of sound, since there can, in that event, be no air
waves corresponding in velocity to sound-pulses. 
I ask you to carefully note the following considera
tions.

In Evolution o f  Sound I make the assertion, and 
claim to have established its tiulh by many illus
trations, that it is not possible for even the most 
skillful advocate of the current theory of sound to 
touch the hypothesis w ith his pen and write a single 
page in explanation of its details without being 
forced into self-contradictions, not frem any fault 
of his intellect or education, but alone*from the 
inherent absurdity of the theory, based, as it is. 
upon laws and principles in conflict with Natuie 
and with one another.

I will give an illustration of the truthfulness of 
this charge by proving that Prof. Brockett, even in 
this short review, has been compelled not only to 
contradict himself several times and in several dif
ferent ways, but to flatly contradict Tyndall, Helm
holtz, and every acoustician who has written on 
sound. This seems like a serious charge, but I will 
make every word of it good by quoting his own 
language.

Here is a self-contradiction which is entirely 
fatal to his theory. He admits that the aggregate 
rate of travel of the prong of a tuning-foik is only 
eight inches in a second. These are his words: “ It 
is true that the prong of the fork moves only eight 
inches in the aggregate in a second.” Then put 
this statement along w ith another, as follow s: * ‘ Only 
instantaneous pulses will compress the air suddenly, 
and constitute a sound-wave, ’ and it will take but 
a moment to point out the flattest possible self- 
contradiction. First, we must know*, from his own 
use of the word, what meaning he attaches to 
" pulse.” He evidently does not mean the repeated 
starts and stops oi the prong while vibrating, but its 
actual motion while traveling, after starting and 
before stopping. We have positive proof that this 
is his meaning, because he calls the movement of a 
fan through a single sweep of seven feet a "pulse.” 
Note his words: “ Is not one pulse of seven feet per 
second slow motion ?” Then, as the "pulser’ of the 
fan is its actual travel " seven feet,” and has nothing
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to do with its start and stop, it follows that the 
“ pulse ” of a prong is its actual travel a sixteenth 
o f  an inch, or through one of its sweeps, and has 
nothing to do with its start or stop ! Now comes 
the contradiction. He admits that the actual travel 
of a prong during a second, leaving out its starts 
and stops, is but *' eight inches,'* or only one tenth 
as fast as the fan travels. And as the fan’s travel is 
“ slow motion,” the prong’s travel is ten times 
slower, and therefore can not be an “ instantaneous 
pulse /  ” Now take his other statement that “ Only 
instantaneous pulses will compress the air suddenly, ” 
and the bottom falls out of his whole criticism, 
showing that the motion of the prong, not being 
“ instantaneous ” but “ slow motion ” — much 
slower than the fan’s movement—can not compress 
“ the air” or send off waves, even as swiftly as can 
the motion of the fan ! This I call positive trooj\ 
and obtained directly from the highest living au
thority, so far, at least, as this discussion is con
cerned,—namely, Prof. R. L. Brockett, A. M.

But look at the thing philosophically for one 
moment. What a shallow idea to advance as part 
of a “ mathematically” formulated theory of sci
ence, that this slow motion of a prong, if it only 
stops after traveling a sixteenth of an inch, wiil 
send off an air-wave at a velocity of 1120 feet in a 
second; but if it goes on at the same rate of travel 
seven feet before stopping, it will only drive the 
atmospheric disturbance with a velocity of five feet 
in a second ! Yet this is exactly what this “ estab
lished ” theory teaches. If the prong advances a six
teenth of an inch at the slow rate of “ eight inches ” 
in a second and stops, then off shoots an air-wave at 
a velocity of more than a thousand leet in a second; 
but if the same prong should travel on seven feet 
at ten times this velocity, and stop, as does the fan, 
then, presto ! it sends a wave only five feet in a 
second, “ which disturbances are easily adjusted 
by the mobility of the particles ! ” Yet just such 
mechanical puerility as this is taught in all our col
leges as a part of physical science.

Does not reason teach any man, who pretends to 
think at all on questions of philosophy, if the mo
tions of a prong, or a stick, or anything else, to a 
distance of a sixteenth of an inch at a given ve
locity shall produce a certain mechanical effect 
upon the air, that the same motion continued an 
inch, or a foot, or ten feet, must, for each sixteenth 
traveled, produce at least an equal mechanical 
effect ? Yet this insane theory, that has been “ es
tablished mathematically,” as Prof. Brockett de
clares, teaches that if the prong moves a sixteenth 
of an inch at a velocity of eight inches in a second, 
and stops, it will send off an air-wave two hundred 
times swifter than if it moves seven feet before 
stopping, and even at ten times that velocity /  No 
difference, according to this theory, how slow a 
body advances, if only at the rate of eight inches 
in a second, so it only stops often enough, it pro
duces an enormous effect at each motion in the ve
locity at which it sends off air-waves; but if it stops 
but once, and, after moving seven feet at ten limes 
higher velocity, its effect on the air is two hundred 
times less /  Common senses would tell us that the 
result ought to be exactly the reverse,—the long 
continuous sweep producing vastly the greater 
effect on the air.

The unvarnished truth is that Prof. Brockett does 
not know the meaning of the words he employs, 
though he uses them in strict accordance with the

wave-theory. To quote him: “ This is a cluigt 
no one should make without proof. Let me pro
duce it.”

Take for example, his incorrect use of the word 
“ motion,” which, above all other words in thisdi*. 
cussion, needs to be employed correctly. Now, 
every tyro knows, or can easily know, that motion 
signifies the act of a body passing from one position 
to another. This is its primary and universal 
meaning, as all vocabularies teach. It does not 
signify the number of starts and steps a body makes 
in a given time, but the actual travel of the body 
while moving, after starting and before stopping. 
But Prof. Brockett, either unaware of this true 
meaning of the word or else to cover up the “ weak 
points” in his theory, asks you, “ Is not 384 pulses 
or vibrations rapid motion ?—and is not one pulsed 
seven feet per second slow motion in comparison ?” 
And, this, loo, mark you, notwithstanding he had 
just admitted that the actual travel of the prong in 
either direction was but eight inches in a second or 
one tenth the distance of the fan’s travel. He thus 
erroneously supposes that the succession of numer
ous starts and stops of the prong constituted its 
“ rapid motion ” without any regard to whether the 
prong traveled an inch or seven feet in a second, 
while the one start and stop of the fan in a second 
constituted “ slow motion, ’ even if it its travel had 
been a hundred feet in the same time! Thus a 
meteor, shooting athwart the heavens, would be slew 
motion according to this critic, because it did not 
stop and start a good many times in its course!

T here is no mistake about this meaning of the 
word “ motion,” as he employs it. If a prong 
starts and stops often enougn it is “ rapid motion ” 
if it only advances an inch in a second ; but if it 
advances seven feet in a second, or eighty-four times 
as fast, it is “ slow motion in comparison,” because 
it did not start and stop a good, many times on the 
way! Yet, if this confident critic were traveling 
by a train of cars, he would hardly write you that 
the train made “ rapid motion ” through the coun
try because he happened to be drawn by a ricketty 
locomotive which w as compelled to stop and start 
every half minute ! He would, no doubt, be able 
to catch the true meaning of the word “ motion* 
in such a case, and see that the stops and starts 
instead of constituting the train’s “ motion,” were 
directly opposed to it; and had his common sense 
only come to the aid of his uncommon science in 
like manner, while try ing to analyze the motions 
of a prong and their mechanical effects on the air, 
he would never have been led into the use of such 
“ ridiculous phrases” as calling eight inches a se
cond “ rapid motion,” and “ seven feet a second 
slow motion in comparison ! ” There is one of his 
personal remarks I am sorry I can not quote in 
return: “ lie  knew better/ ”

Now, whether the prong of a tuning-fork really 
moves, while traveling through one of its swings, 
at a rate of velocity of only “ eight inches” in a 
second, as Prof. Brockett admits, or many limei 
faster, it matters nothing in this argument against 
the wave-theory. Should it even travel at ten times 
this rate of speed, it would only equal the fan's 
velocity, which the Professor truly declares to be 
“ slow motion.” The absurdity of the thing of 
which I complain, is in teaching, as does Profess 
Brockett, and as do all writers on sound, that this 
prong, in moving one sixteenth o f  an inch only, 
produces two hundred times more mechanical efed
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on the air than i f  it moved seven feet at the same 
rate o f  velocity /

I believe I am fully justified in the assertion that 
Prof. Brockett has not read the book at all “ care
fully,” or more than merely glanced at it “ here- 
and there ;” for, if he had rtad it, why does he go 
into an explanation to convince you that I deny 
the possibility of compressing the air, and thereby 
generating heat? He assures you that “ with a 
piece of apparatus belonging to the college ” he 
can compress the air so as to ignite tinder. Yet 
he must have been aware, had he read the book, 
that you knew all about this matter, which was 
fully explained and admitted in Evolution o f  Sound, 
in which I showed that amadou could be ignited 
by heat thus generated. Then he adds: “ Yet 
Wilford has the hardihood to use ridiculous phrases 
in alluding to these condensations ami rarefactions 
as i f  they had no existence in  fac t.”

Now, 1 protest that if this critic really read the 
book and was honest in making this statement, he 
is entirely incapable of understanding what he 
reads. I carefully explained the principle, and 
showed how the air could be condensed and rare
fied, thus producing heat and cold, by the action 
of a piston in a tube, ahd made an elaborate esti
mate of the mechanical force it would take to con
dense a given quantity of air sufficiently to generate 
the heat required by the wave-theory, according to 
the estimate of Laplace. My “ ridiculous phrases,” 
therefore, were employed in exposing the “ ridicu
lous ” idea that a locust by stridulating, or moving 
its legs across the nervures of its wings, could exert 
enough mechanical force or pneumatic pressure to 
condense the four cubic miles of air throughout 
which its sound was heard, and thereby generate 
hsat sufficient to aid “ one-sixth” to the velocity 
of its sound, as the wave-theory imperatively re
quires ! Why did not Prof. Brockett find it con
venient to see this argument if he had really read 
the book “ carefully ?” It seems tq have been 
more in accordance with the object he evidently 
had in view to utterly ignore a dozen just such un
answerable arguments as this ; and, in lieu of it, to 
accuse me of using “ ridiculous phrases” about 
the philosophical experiment of compressing and 
heating the air, so well understood by all scientific 
students. Is this a specimen of that fairness and 
that paramount desire for nothing but the truth, of 
which professors of physical science so constantly 
boast ? And in contrast with this manifest skulk
ing of the main difficulties, I ask any reader of my 
treatise on sound to point to a single consideration 
referred to by writers to favor the idea of wave- 
motion, that is not fairly and squarely attacked, 
without showing the slighest disposition to evade 
or dodge the force of the arguments used.

Had Prof. Brockett done nothing else in his 
entire review but take up that one argument based 
on the stridulation of the locust, and had he tried 
to show how it was possible for an insect by mov
ing its legs to compress and heat four cubic miles 
of air, and thus add “ one-sixth ” to the velocity of 
its sound, while actually exerting a mechanical 
force sufficient to shake 2,000,000,000 tons of tym
panic membranes, as so clearly shown to be taught 
by the wave-theory of sound, it would have been 
vastly more creditable to him as a candid scientific 
investigator than deliberately to ignore it by mis
representing the author he reviews.

I now come to another positive proof, growing

directly out of Prof. Brockett's admissions, that the 
air-waves sent off by a vibrating tuning-fork do not 
constitute its sound pulses,—an argument, by the 
way, against the undulatory theory, which admits 
of no kind of reply ;,and if Prof. Brockett thinks 
differently he is at perfect liberty to try his hand 
at it. To prepare for this evidence, I will first 
quote his exact language :—

“ His fan, with the ‘one-man power/ can only 
disturb the air, and can qot produce a sound-wave, 
because it (the fan) is not elastic;  and, if it were, 
even his * one-man power,' without the aid o f  ma
chinery, would not be able to give the requisite ve
locity to produce a sound-wave.”

Before framing my argument, however, on this 
fatal admission, I wish again to refer to his incor
rect use of words. Throughout this review he 
uses the phrase “ clastic body” for sonorous body ; 
and in the most absurd manner denies that a fan 
is “ elastic,” when anyone knows that a fan may 
be even many times more elastic than the stilt 
prong of a tuning-fork, or a bell. He evidently 
meant that a fan was not sonorous. A piece of 
caoutchouc or soft rubber is one of the most elastic 
bodies in existence ; but I never heard of it being 
remarkably sonorous. This outlandish employment 
of a common and familiar word, and in a way en
tirely foreign to its signification as given in any 
dictionary, is certainly refreshing, coming from one 
of the leading chairs of a first-class college.

But the admission to which I refer, in the quota
tion just made, and which contradicts all the Pro
fessor has tried to inculcate in this review is, that 
with the aid of “ machinery” attached to the fa n  
its air-waves might be driven off with increased ve
locity\ and thus come nearer constituting sound
waves, than if the fan was propelled by “ one-man 
power,” as in my experiment. The principle thus 
admitted is evidently correct, as any one can soon 
determine, and as I ascertained in my experiment, 
namely, that the air-waves sent off by swinging the 
fan to and fro traveled with a velocity in proportion 
to the force applied in operating the fan. If the 
fan was moved with little lorce the air-disturbances 
would travel sluggishly; but if the fan was operated 
vigorously, with the full strength of my arm, the 
waves would naturally make headway through the 
air with increased velocity; and consequently Prof. 
Brockett is right in assuming that if the fan were 
operated by powerful “ machinery ” the waves gen
erated would necessarily travel with much greater 
velocity. Since, therefore, he admits this principle 
to be correct, he thereby acknowledges tl>e wave- 
theory of sound to be false from root to branch; for 
that theory teaches, as every one knows, that air
waves, sent off from a tuning-fork whose feeble 
motions a single hair will check, travel with exactly 
the same velocity as do the waves driven from a 
powerful steam siren,or fog-horn, operated by the 
“ machinery ” of a twenty horse-power engine ! 
Thus, again, by one of the inevitable self-contra
dictions inseparable from the theory, the whole 
hypothesis is destroyed ; for all know, that while 
air-waves will travel with greater velocity if greater 
force be applied in driving them off, every sound 
travels with one uniform velocity in air, whether 
it be the feeble sound produced by a musquito’s 
wing, or the thundering report of a fifteen inch 
Krupp gun !

My learned reviewer, therefore, by the cleverest 
blunder imaginable, while attempting to criticise
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my fan experiment, has unwittingly stumbled upon 
an important scientific principle which most sig
nally lets the bottom drop out of his review by 
demonstrating that the sound-pulses from a vibra
ting tuning-fork must be something entirely differ
ent from the trifling air-waves thus put m motion, 
—a something which radiates and travels, not by me
chanical propulsion at all, but by its own peculiar 
law o f  conduction, and without any relation to the 
force which the sonorous body exerts on the surround
ing air.

Ho *v beautifully is this view of sound illustrated 
by the substantial current of electricity which travels 
through a wire by its own peculiar law of conduc
tion at a uniform velocity of about 3,000 miles a 
second, without any relation whatever to the force 
of the battery or the rotary power of the dynamo- 
electric machine which generates the fluid ! If 
physicists would pay the slightest attention to these 
wonderful analogies existing all around them in 
Nature, they would instantly cease to advocate 
these monstrous absurdities so inseparable from the 
unclulatory theory*

What I understand by a sound-pulse, or sound
wave, in contradistinction to an air-wave is made 
very plain at the close of the fifth chapter. H al 
Prof. Brockett read the work as “ carefully” a> 
he claims to have done, he would have withheld 
his charge that “ Wilford does not seek to tell us 
vhat a sound-wave is.” I have explained this 
vhole matter very carefully, so that he that runs 
«nay read.

Here is a very simple but conclusive argument 
fgainst the wave-theory, which alone overthrows 
it. Let a large funnel-shaped tube be sunken half 
its diameter in a tank of water, and then let a 
system of water-waves be generated by a vibrating 
body at its small end, and it will be observed that 
such waves, so far from being augmented by pass
ing throu^Ji the tube, will entirely die out or be
come obliterated before reaching the large end. 
Whereas a sound of any kind, generated at the 
small end of the same funnel, will be increased in 
volume many fold in passing through it, as witness 
the effects of speaking into the small end of a fire
man’s trumpet; thus demonstrating that sound- 
pubes are something entirely different from waves 
of any kind. Any student, desiring to know the 
truth upon this subject, cau easily try this simple 
but convincing experiment,

I will conclude my positive evidence, that the 
air-waves sent off from a vibrating prong can not 
travel as fast, even, as can those sent off from a 
fun, by presenting another simple experiment ad
dressed to the observation of the senses,—a class 
of evidence universally admitted to be more reli
able than any other, provided the experiment be 
honestly made. As already intimated, physicists 
who have experimented and written on sound ap
pear to suppose that as the air is invisible this 
“ soap bubble” cheat of the wave-theory can not 
be exposed. But I now propose to look right at 
Prof. Brockett’s spherical globes o f  air with the 
naked eye, and find out by a single experimental 
test just how much reliance is to be placed in the 
mathematically established hypotheses of these 
vaunted authorities on physical science.

The experiment is easily made by any one pos
sessing a large tuning-fork,—the larger the better, 
so its vibrations are sufficiently rapid to produce 
tone,—and consists in the following: Fill a glass

jar (the larger the better), turned top downward 
with the dense smoke of brown paper ; and when 
the motions of the smoke, caused by the heat of the 

fum ing paper, have subsided, gently reverse the 
jar in front of a light window, and hold the vibrating 
fork in it, and it will be found that every motion 
of the air, produced by the oscillations of the prongs, 
will be plainly visible in the undulations and con
volutions of the smoke. Now, what takes place? 
I declare to you and to the scientific world that the 
air-waves thus visualized are the same precisely as 
those sent off by the fan’s rapid oscillations, only 
on a very diminutive scale, the waves traveling at 
the rate of about one to two feet in a second, and 
only reaching to a distance of a few inches till their 
headway is entirely checked by the density of the 
surrounding air 1 But while this very circumscribed 
incidental effect on the air is taking place, the sound 
of the fork is heard throughout the room, thus dem
onstrating that the fork’s action on the air is but 
incidental to its vibrations, and has nothing what
ever to do with the sound-pulses generated by the 
molecular action brought into play in consequence 
of the sudden stops and starts of the sounding body 
itself. (See the law of sound-generation, for the 
first time given, in Evolutiofi o f  Sound, p. 93.) 
Having thus, by a demonstrative scientific test, 
proved that the air-waves sent off by the so-called 
“ instantaneous pulses ” of a sounding body are not 
the sonorous pulses which we hear and call sound, I 
now return to take my final leave of Prof. Brockett, 
by showing from his review, and in the most 
unmistakable language, that he not only contradicts 
himself again, but that he flatly contradicts Profes
sors Tyndall, Helmholtz, and Mayer, as well as 
every acoustician who has written on the subject of 
sound, thus deliberately renouncing the wave-the
ory. He contradicts himself by first teaching that 
atmospheric sound-waves do really travel at the ob
served velocity of sound, and immediately after by 
declaring that they do not travel at all, but steak 
perfectly still /—showing that the law of self-con
tradiction is an inherent principle of the wave* 
theory, by whomsoever advocated.

Look at the explicitness of his language. Speak
ing of a vibrating “ elastic ” body, he says that it 
“ sets in motion sound-waves that pass from tie 
elastic body as a center outwards in all directions 
thus clearly teaching that these sound-waves ac
tually travel or advance through the air. Again, 
to the same effect: “ Thtf more homogeneous the 
air is, the better medium is offered to the progress 
o f  the sound-wave,” thus unmistakably teaching— 
as do Tyndall, Helmholtz, and all writers on sound 
—that these waves really travel from the “ elastic 
body as a center outwards in all directions.” Then 
as just charged, he declares in the same positive 
manner that these air-waves do not /raw/,—do not 
“pass from the elastic body as a center outwards 
in all directions,” but stand perfectly still where 
they are made /  Be not amazed at this. Here ii 
the proof, in his own words :—

“ At every pulse of an elastic body a spherical 
globe of air is made at the body, that vibrates to 
and fro, but does not advance. * * * This sound
wave sets in motion—forms—another sound-wave, 
and it another, and so on, sometimes to the distance 
of many miles. When, then, we hear the sound of 
a bell, miles away, or the whistle of a locomotive, 
it is not the sound-wave that was wade at the plate 
where the bell or the locomotive is, but it is th*
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$o*nd-wave made o f  the air where the listener is."

Thus we have not only one of the most clearly 
defined self-contradictions conceivable, but we have 
at the same time one of the most astounding ab
surdities ever announced in support ol Si.- mon
strosity of physical science called the uuctuiatory 
theory. Let us analyze it for a moment, and en
deavor to comprehend its enormity.

In the first place, we are assured that a “ sound
wave,” constituted of a “ spherical globe of air” 
and made by an “ elastic body” like a “ bell,” re
mains stationary where “ made,” since it “ does not 
advance; ” but before this “ spherical globe of air ” 
gives up the ghost it “ forms another sound-wave ” 
(without any assistance from the “ elastic body”) 
which also “ does not advance" but proceeds to 
form another wave, “ it another, and so on, some
times to the distance of many miles.” Thus all 
these thousands of spherical globes of air, extend
ing in a line for “ many miles,” are entirely inde
pendent of the “ elastic body,” except the one first 
made, “ at the place where the bell or the locomotive 
i s ” since each one of the entire lot was formed by 
the “ globe of air” next behind it ! There is no 
mistake about this being the truthful representation 
of the idea conveyed in this lucid and inimitable 
eclaircissement, because the “ sound-wave made o f  
the air where the listener is,” he positively assures 
us, is not “ the sound-wave that was made at the 
place where the bell or the locomotive is,” because 
that wave “ does not advance l  ”

Well, now, I ought to give up my opposition to 
the wave-theory of sound, after encountering such 
a new and stunning philosophical revelation as this ; 
for of what avail can “ a great flow of language” 
be in checking the resistless sweep of such a logical 
avalancne, or in attempting to dam the concen
trated torrents of such a catyclysm of natural phi
losophy ? A new Pythagoras has burst upon the 
world ! An apotheosized oracle has dropped into 
our midst, whose etiolated robes scintillate with 
t ie burnished spangles of physical science, and the 
corruscations of whose luminous genius have thrown 
into hopeless tenebrosity the achievements of 
Helmholtz and Tyndall, as the incandescent radi
ance of the electric light pales the ineffectual glow 
of a tallow dip !

But I will try to stand in the presence of this 
new beacon of science, and will first quote Prof. 
Tyndall, to ascertain what the wave-theory really 
teaches, and thus find out whether sound-waves do 
or do not “ advance ” :—

“ Imagine this tuning-fork vibrating in free air. 
A t the end o f  a second from the time it commenced 
its vibrations, the foremost wave would have reached 
a distance o f  1090 feet in air at the freezing temper
ature" etc.—Lectures on Sounds p. 69.

Prof, firockett says, Pshaw ! Tyndall, you are 
**not am fa i t  in the science of acoustics ; ” if you 
were, you would know that sound-waves do not 
M advance ” at all, but stand perfectly still where 
they are “ made,” and that “ the foremost wave,” 
instead of reaching to a distance of 1090 feet in a 
second, is engaged in the new scientific process of 
forming another wave, at the place where the bell 
or the locomotive is ! ”

Tyndall again says, in reply :—
“ Imagine one of the prongs of this vibrating 

fork swiftly  advancing. It compresses the air im
mediately in front of i t  * # * The whole function 
•f the tuning-fork is to carve the air into these

condensations and rarefactions;  and they, as they 
are formed, propagate themselves in succession 
through the air." — “ Figure clearly to your 
minds a harpstring vibrating to and fro; it ad
vances^ and causes the panicles of air in front of it 
to crowd together, thus producing a condensation 
of the air. It retreats, and the air-particles behind 
it separaie more widely, thus producing a rarefac
tion of the air. * * * In this way the air through 
vh«'ch the sound of the string is propagated is 
moulded into a regular sequence of condensations 
and rarefactions, which travel with a velocity 0} 
about 1100 feet a second." (See all these quotations, 
and many more to the same point, Evolution 0} 
Sound, pp. 78, 79.)

But Prof. Brockett, no doubt disgusted with 
Tyndall by this time, may entertain a higher esti
mate of Prof. Helmholtz as an acoustician. We 
will therefore briefly consult him :—

“ Suppose a stone to be thrown into a piece of 
calm water. Round the spot struck there forms a 
little ring of wave, which advancing equally in all 
directions, expands to a constantly increasing circle. 
Corresponding to this ring of wave, sound also pro
ceeds in the mrfrom the excited point, and advances 
in all directions as far as the limits of the mass of 
air extend. The process in the air is essentially 
identical with that on the surface o f  the water. * # 
The waves o f  air, proceeding from a sounding body, 
transport the tremor to the human ear exactly in the 
same way as the water transpoiis the tremorproducea 
by the stone to the floating chip."— Sensations of 
Tone, p. 14. (See this citation analyzed, p. 318 
Evolution o f  Sound.)

Now, as Prof. Brockett would not pretend to 
say that water-waves do not “ travel ” or “ advance,” 
and as he would not dare to assert that these au
thorities do not correctly expound the current hy
pothesis, he has clearly abandoned the wave-theory 
of sound, since Prof. Helmholtz declares that air
waves “ advance ” “ exactly in the same way ” as 
do water-waves !

The truth is, although professors of physical 
science ought to be the first to evince a readiness 
to accept any new advance in scientific research, 
they are too often about the last men who may be 
expected to give in their adherence to a new truth 
which tends to force them out of the smoothly worn 
grooves of scholasticism which, for years, have 
guided the wheels of their mental machinery. I 
may, therefore, reasonably expect just such oppo
sition as exhibited in this initial attack from a lew 
professors of physical science, at least till such time 
as they shall be coerced out of their beaten ruts ot 
thought by invincible argument, or possibly till a 
general change of scientific views occurs, as new 
investigators come upon the stage.

While this is a just explanation, so far as it goes, 
of the backwardness of certain physical investiga
tors to fall in with new scientific discoveries, there 
is another cause even less creditable. A teacher of 
formulas laid down by standard authorities, and 
who has for years drilled and lectured his classes 
to believe in certain laws and principles of science 
as mathematically established, is not apt to show 
much alacrity in coming out before the same 
classes (unless he is more severely true to himselt 
than my present critic appears to be), and con
fessing that he has been teaching them nonsense 
for philosophical truth. It is well, however, foe 
the cause ol scientific research and the advance
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ment of true knowledge, that there are noble and 
honorable exceptions to this rule, and plenty of 
them, who are not ashamed to become lools that 
they may be wise, and whose testimony in favor of 
the correctness of the new position on sound, 
though in direct opposition to their life-long convic
tions, must be received in preference to the inter
ested and biassed opinions of a legion like the one 
I have the honor o f answering.

The new hypothesis of astronomy, formulated 
by Copernicus, is an illustration exactly in point. 
Although self-evident on its face, it was at that 
time scouted as “ a total failure M by the Prolessor 
Bracketts of the Ptolemaic school, because it came 
in conflict with a long-established theory of science; 
and if we will read those controversies we will see 
almost the precise language used in this review, 
namely, that the views of Copernicus could not be 
correct, because the old system of astronomy had 
been “ established mathematically,” and that “ all 
the phenomena” of the motions of the heavenly 
bodies “ have been examined in connection with 
the current theory, and mathematical formulas have 
been applied in the most rigid manner ; and, in 
every instance (sometimes correcting errors, how
ever,) the theory has proved sufficiently able to 
meet every case.” Yet it is a matter of record that 
the ridiculed theory of Copernicus triumphed, and 
the “ mathematically” established theory of the 
Ptolemys went down with a crash. I wonder if 
Professor Brockett ever read of that controversy.

One would really think that modern physicists, 
knowing the lesson taught by the disastrous over
throw of the Ptolemaic system of astronomy, would 
be a little cautious in jeering at any announce
ment in science, however apparently preposterous, 
without a careful examination of its claims.

But there were a few Galileos of those days, as 
there are now, who had the menial force to investi
gate new truth in science, and lift them»elves out 
of the scholastic grooves of that venerable non
sense so long fastened upon the world by professors 
of medicevaT philosophy. I solemnly declare, as 
my conviction, that there are to-day many pro
fessors of physical science (judging from letters I 
am receiving), installed in the chairs of our col
leges and universities, who, for bigotry and fogyism, 
can discount the most opinionated religionists of 
the dark ages; though it is well for the cause of the 
world’s intellectual progress that all or even a ma
jority do not come within this category ; for we can 
congratulate ourselves upon the fact that there arc 
investigators of truth , both in science and religion, 
who are not afraid to acknowledge its claims in 
whatever new garb it may appear, or whatever new 
message it may have to deliver.

In conclusion, I wish to say that it is not claimed 
nor pretended that Evolution o f  Sound is free from 
minor errors. It must be borne in mind that it is 
the first work ever written on that side of the ques
tion, having no previous investigations to guide 
the writer’s pen ; and it would be more than a 
miracle if the author, who makes no pretentions to 
k regular scientific education,—only to a common- 
sense view of the subject discussed,—should not 
have written some things needing correction, even 
if his arguments in the main should prove to be 
correct. And it will no doubt prove a godsend to 
the advocates of the undulatory theory of sound if 
there should be found a few such inaccuracies, to

be seized upon as straws by the drowning hypothw 
sis before it sinks out of sight.

But the case is entirely different with the waTe- 
theory of sound, which has been a subject of inves-1 
tigation for hundreds of years. It has been written 
upon and elaborately explained, iu all its detail̂  
a thousand times, and by the ablest scientists the 
world has ever produced ; and there is, therefore, 
not a shadow of excuse, if the theory be true, for 
the transparent absurdities and self-contradicticns 
which abound everywhere in these writings, and 
which can only be accounted for on the supposition 
that the cut rent hypothesis is fundamentally false 
and intrinsically self-contradictory.

I now ask those professors of physical science, 
therefore, who shall in the future feel it their duty 
to attack Evolution o f  Sound% not to skip '• here 
and there,” and try to find some trifling defect in 
the use of scientific terms, or even some well- 
founded objection to the author’s “ egotistical” 
style; but to grapple with the main arguments 
advanced against the wave-theory, and either an
swer them or admit their impregnability.

Let them, for example, squarely face the problem 
of a certain species of locust shaking four cubic 
miles of air into condensations and raiefactions by 
the motions of its legs, thus generating heat enough 
to add ‘ ‘ one sixth, or 174 feet a second, to the 
velocity of its sound throughout this vast area, and 
exerting sufficient mechanical power to actually 
oscillate—bend “ once in and once out”—400 times 
a second, 2,000,000,000 tons of tympanic mem
branes, as demonstrated to be the case, if there it 
any truth in the wave-theory. (See Evolution 0] 
Sound, pp. 129. 175, etc.)

Let them grapple with the problem of magazine 
explosions, as explained by Prof. Tyndall, in which 
ifr is absolutely shown, that, according to the waTe- 
tlieory, houses, and even horses, cattle, and human 
leings have been blown to atoms by a “ sound- 
pulse,” no distinction whatever being possible, ac
cording to the current theory, between a compressed 
air-wave caused by the explosion, and its accom
panying sound. (See pp. 103, and onward.)

Let them grapple with the arguments against the 
foundation-law of “ interference,” without which 
the wave-theoiy of sound confessedly lias no exist
ence, and in which Prof. Tyndall’s explanations of 
the double-siren, the sounding of two forks half a 
wave-length apart, thereby causing neutralization 
of their waves, and the division of a stream of sound 
into two branches by the Konig instrument, are 
disastrously exposed, and turned against the theory. 
(See pp. 186, 280, 307, etc.)

Let them explain away the startling analogies, 
as presented at the close of Chapter V., existing 
between odor, sound, and light, which demonstrate 
that if one is the result of corpuscular emissions 
and not wave-motion, as all science agrees, the 
others must be also. (See pp. 223 to 230.)

Finally, without naming a score of such insur
mountable objections urged against the current 
theory, let them grapple with the very law of wave- 
motion, in which the most conclusive proof b for 
the first time given, that the velocity of all waves 
must be in proportion to wave-length, while aB 
sounds travel at the same uniform velocity, whether 
the theoretic wave-lengths be long or short, thus 
showing that sound does not travel by wave-motion 
at all. (See pp. 317 to 326.)
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Until these crushing considerations are taken up 

and disposed of by advocates of the undulatory I 
theory, it is worse than a waste of valuable time to \ 
talk and write, as does my learned reviewer, about I 
the “ instantaneous pulses” of a tuning-fork's prongs I 
sending off air-waves 1120 feet in a second. And ' 
I hereby give due notice to all such critics, let 
them call tt “ egotism” or what they like, that I 
the author of Evolution o f  Sound does not propose j 
to remain an idle spectator, and allow them to re
iterate their stereotyped “ condensations,” “ rare- 1 
factions,” “ superpositions,” and “ instantaneous! 
pulses,” while at the same time deliberately ignor- 
ing the overwhelming arguments against their ' 
theory, just enumerated, without holding them to a 
rigid account.

Again thanking you for the interest you have 
taken in my work, 1 am sincerely yours,

WILFORD.

Problems Propounded by Prof. 
L L. Eepbart, A. M.

L eb a n o n , Pa.. Jan. 16. 
W il f o r d  (Care of H a l l  & Co.)

Dear S ir : I have read your Problem o f  Human 
Life with pleasure; and what I admire most is your 
demonstrative evidence of the fundamental truths 
of religion—the existence of God, and the substan- , 
tial and conscious nature of the soul—upon purely i 
scientific grounds, and without in the least depend- I 
iag upon the Bible for your proofs. This is what , 
the scientific world has long needed ; and in this | 
respect I regard your work as a godsend to this age.

There is, however, a single point in your argu- j 
raent on Sound to which I beg leave to call your 
attention, as it is in direct conflict with all we have 
been taught on the subject in works on Natural 
Philos )phy and Physics ; and unless you are able 
to explain it satisfactorily, and harmonize the phe
nomena involved with your views as published in 
Evolution o f  Sound, it must prove a serious stum
bling-block in the way of many persons accepting 
your otherwise strong assaults upon the undulatory 
theory. But let me assure you that in presenting 
this difficulty, I do so only out of a desire for in
formation and not for the sake of criticism.

Natural Philosophy, or rather Physics, teaches 
(and I think correctly too) that a pebble, dropped 
into the ocean, actually stirs or d isplaces the entire 
mass of its water. Of course, you deny this ; be
cause, on page 113 of your book, you ridicule, as a 
philosophical absurdity, the idea that a man, by 
thrusting his finger into the water, stirs the whole 
ocean, or produces any effect on the water, except 
to a very limited distance around.

Now, you will readily admit, if the problem here 
suggested can be shown to be correct, that it se- . 
riously weakens yo.tr argument based on the strid- ! 
illation of the locust shaking four cubic miles of air ] 
with a force suffi dent to vibrate 2.000,000,000 tons 
of tympanic membranes, which I admit you show 
must occur, according to the wave-theory of sound. I 
As you will necessarily deny the correctness of this 
pebble difficulty, allow me to prove it.

To make the matter plain, we will confine the 
illustration to a less body of water than the ocean, 
and to a cubic foot of lead, instead of a pebble. We 
m il assume that we have a tank that is 1000 feet

long, 1000 feet wide, and 1000 feet deep, and that 
it consequently holds 1,000,000,000 cubic feet of 
water; and, when it is filled, the upper water sur
face of the tank is exactly 1,000,000 square feet. 
This volume of water, then, weighs (counting 62 
pounds to the cubic foot) 62.000,000,000 pounds, 
or 31,000,000 tons. Now, if a cubic foot of lend 
(weighing 704 pounds) should be dropped into this 
tank, it will certainly stir or displace every particle 
of this mass of water ; for it will sink to the bottom, 
and cause the water to rise one one-millionth of u 
foot in the tank. This is surely not a “ philosoph
ical absurdity.”

Then the question is, did or did not the cubic 
foot of lead, by being dropped into the tank and 
raising the entire mass of water, exert a force equal 
to 31,000,000 tons ? I think (upon the principles 
of hydraulic pressure, as explained in the second 
edition of “ Snell’s Olmstead’s Natural Philos
ophy,” pp. 133-4) that it did ; and may not the 
wonderful force which (as you so clearly prove) the 
locust exerts, according to the wave-theory of 
sound, be accounted for in the same way ? In 
other words, if a cubic foot of lead can exert a 
force of 31,000,000 tons on the water of this tank, 
displacing or stirring its 1,000,000,000 cubic feet, 
it proves the correctness of the principle that a 
pebble must, on being dropped into the ocean, dis
place and agitate its entire mass of water by rais
ing its level to the equivalent of the pebble’s bulk. 
And if so, what is to hinder a locust shaking the 
air throughout the entire area permeated by its 
sound ? You undoubtedly see the pertinence and 
force of this difficulty.

I shall be much gratified if you can succeed in 
solving these problems of the pebble and the tank 
satisfactorily, and harmonizing them with your po
sitions on sound ; and I have no hesitation in say
ing that if you can fairly do so, that your arguments 
against the wave-theory are unansw erable.

Hoping to hear from you on the subject, I am, 
very respectfully yours,

I. L. K ephart.

W ilford’s Reply.
O f f i c e  o f  H a l l  & Co . ) 

N e w  Y o r k , Jan. 24. )
P r o f . K e p h a r t , A . M .

Dear Sir : Your letter of inquiry, calling my at
tention to certain philosophical difficulties in con
nection with my arguments against the current 
theory of sound, came duly into my hands. I am 
thankful for these suggestions, and for the mathe
matical argument which accompanies them. Your 
candid manner excites my admiration, being in 
such marked contrast to the bitter opposition the 
book is receiving at the hands of a few professors 
of physical science, who have not shown the fair
ness or even the courage to first read the arguments 
against the undulatory theory of sound before cast
ing the book aside as unworthy of attention.

I therefore take great pleasure in replying to 
your inquiries ; and will try to convince you that 
the problem of the “ pebble ” and the “ tank ” are 
founded on a radical misconception of the physical 
laws; and that the standard works on Natural 
Philosophy and Physies which teach such pitiable 
nonsense, as that the mechanical action of a pebble 
can shake the entire ocean, or a cubic foot o f  lead



348 Problem of Human Life.
can exert a pressure of 31,000,000 tons on a tank 
of water, ought to be unceremoniously thrown out 
of our schools and colleges, and sent to the paper- 
mills to be ground over.

First, then, let us consider your problem of the 
•• pebble,” and the actual effect produced by so 
small a body sinking into the ocean. It evidently 
displaces a quantity of water at the surface, directly 
above and around the spot where it enters, equal 
to its own bulk. Of this there can be no doubt. 
I also freely admit that the entire ocean level is 
disturbed, and must be re-adjusted, since it is 
raised to the equivalent of the pebble’s bulk, the 
same as the water in the tank is raised to the 
equivalent of the bulk of one cubic foot of lead. 
But then I assert that this disturbance of the ocean's 
surface-level is not produced at all by the mechan
ical force of the pebble entering the water; and 
that herein alone lies the error on which this prob
lem is based, and which I will now endeavor to 
point out.

Writers on Natural Philosophy never seem to 
think of taking into account, in dealing with such 
problems as these, that mighty mechanical energy,. 
which always stands ready to act, namely, the uni
versal force of gravitation. The moment we recog
nize this unlimited mechanical energy, the difficulty 
vanishes. When the pebble, for example, has 
settled below the surface, and has raised the water 
around and above it to the aggregate of its own 
bulk, it has done all it has the mechanical power 
of doing, so far as our problem is concerned. But 
gravitation, ready with its countless millions of 
tons of physical force, takes up the displaced water 
where the pebble has left it, just the same as 
if a drop of water containing that quantity had 
fallen there in place of the pebble, and proceeds 
to adjust the ocean and equalize its surface-level 
in conformity' with this addition of bulk ; and this 
tireless mechanical energy will go forward in the 
prosecution of its work till it is finished, even 
should it require the displacement of the entire 
ocean to effect it, though it requires nothing of the 
kind,—the surface only needing to be re-adjusted, 
as will appear after a little.

Now, I ask you, where is there a work on Natural 
Philosophy or Physics which says one word about 
this ever-present mechanical force of gravity as the 
true key to the solution of such difficulties as these ? 
I venture to believe that, there is no such a work 
to be found, or you would have undoubtedly known 
of it, and thus been saved the trouble of propound
ing these problems. No! Writers on physical 
science, it seems, prefer to leave the student under 
the impression that a wonderful miracle had been 
wrought by teaching that a pebble, independent of 
gravity, possesses the mechanical force to actually 
stir the entire ocean ; and that, too, without the 
slightest regard for the necessary relations existing 
between cause and effect.

As this method of calling to our aid the force of 
gravity clearly solves the problem, showing that the 
pebble does nothing in the premises but displace 
the water at the surface equivalent to its own bulk, 
there is only one thing for the authors of these 
standard works on physical science to do, and that 
is to endeavor to trap me by asking: Since you 
admit that the ocean’s surface was really stirred, 
and that it would not have been thus disturbed but 
for the pebble falling into it, then was not the pebble

the cause of the mechanical disturbance necessity 
to bring about this vast re-adjustment ? I answer, 
emphatically, Yes. But here, again. Natural Phil
osophy needs a shaking up, as such a quibble Mould 
make no distinction, in accounting for these phys. 
ical effects, between the proximate or direct mechan
ical cause of a certain result, and the remote cauu 
(like that of the pebble), which, as I will now show, 
lias nothing to do with the solution of these prob
lems. Let me illustrate.

.A mighty bolder may be so poised on the peak 
of a mountain that a single inch of hard clay may 
hold the balance of power in sustaining iis ueight 
and keeping it in its position. A locust, taking 
shelter beneath this rock from a rainstorm, may 
shake from its wings a single drop of water, which, 
striking this lump of clay at its centre of support, 
so softens it that it yields to the almost infinitesimal 
fraction of preponderating weight in that direction; 
and this law of gravity, with its enormous energy, 
coming into play, takes up the work where the 
locust left it, just as it takes up the small protuber
ance of water where the pebble left it, and down 
goes the boulder, crashing through the forest with 
the besom of devastation, pulverizing other boulders 
in its path, and cutting down trees that have stood 
the mountain blasts of a thousand years !

How shallow would be the natural philosophy 
which, leaving out of the account this mechanical 
force of gravity, coolly tells the student of science 
that because the shaking of this locust’s wings was 
the remote cause of the boulder’s fail, an insect, 
therefore, has sufficient mechanical power in its 
wings to break down trees ten feet in diameter! 
Yet this is substantially what your difficulty of the 
pebble implies, and what our standard works ou 
physical science teach. Is it any wonder, then, 
that a writer, whose common sense leads him to 
detect the prodigious absurdity of such teachings 
as these spread out in our standard authorities 
ou science, should be carried somewhat to the 
extreme in slapping right and left the authors of 
such works ?

The true explanation of the matter is simply this: 
The pebble displaces its bulk of water at the surface 
as it enters, which displacement gravity adjusts, in 
the manner already explained, in order to equalize 
the surface-level of the ocean,—while the pebble, in 
sinking, produces no effect on the mass of the 
ocean except displacing the water directly in its 
path, or that which comes in contact with it, and 
which, by the mobility of its particles, passes from 
below, taking its place above as the pebble settles. 
The effect on the water by the pebble's descent, af.er 
it is once below the surface, is the same as that of 
the moving fin  of a fish. It adds nothing to the 
bulk of the water; and hence the effect of such 
disturbance does not require adjustment at a dis
tance, because it does not extend further than re
quired to transfer the water from one side to the 
other as the fin or the pebble advances.

So, also, is it with the stridulation of the locust 
It is already in the midst of the aerial ocean ; and, 
as if adds no corporeal substance to the mass of the 
air by singing, there is no adjustment of the atmos
phere at a distance necessary, requiring gravity to 
come into play, as when the bulk of the pebble is 
added to the ocean, or as when a quantity of gas 
is generated and added to the air at a magazine 
explosion. Hence, the trifling vibratory movement
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which generates the music of the locust can pro
duce only a direct mechanical effect upon the sur
rounding air to a distance in exact proportion to 
the limited physical strength of the insect, and 
which disturbance the mobility of the atmospheric 
particles re-adjusts, without the mechanical effect 
extending, possibly, half a dozen inches from the 
locust. This motion of Its legs, therefore, can not 
produce such an effect upon the air as to be even 
a remote cause for gravitation to come into play at 
a distance.*

In regard to the “ tank ” problem, I desire to say 
that if ** Olmsteail’s Natural Philosophy,” or'any 
other work on physical science, teaches that a cubic 
foot of lead can exert a pressure on the tank or the 
water it contains of 31,000,000 tons, it inculcates a 
scientific fallacy only surpassed in absurdity by the 
supposed possibility of a locust exerting the me
chanical force attributed to it by the wave-theoiy 
of sound, or of a cricket kicking the earth out of 
its orbit.

The real mistake in writers on physical science, 
who inculcate such unnatural philosophy as this

• At a recent meeting of the Polytechnic Club of this 
City, I was greatly amused as one of the leading members 
of the association took the platform in opposition to my 
argument in Evolution of Sound based on the suridula- 
tion of the locust, and declared that it could be scientif
ically demonstrated that “ when a cricket jumps from the 
ground it kicks the earth away in the opposite direction to 
o distance exactly in proportion to the weight o f  the two 
b o d ie sAnd this he asserted to be “ a principle of philos
ophy well established and familiar to every one posted in 
physical science," which scientific (!) statement was ap- 
pliuded by most of the members present.

Now it seems a pity to disturb this* polytechnic philos
opher in the enjoyment of a principle of science, “so well 
established and familiar," but the cause of true philos
ophy has a paramount claim upon our consideration. 
To begin witn, I am free to admit even more, apparently, 
than this scientist claimed, and yet show that nis asser
tion is totally without foundation in reason or philosophy. 
For example, 1 am prepared to concede that a grain of 
sand, falling from space to the ground, actually causes the 
earth to rise part way to meet it, unless an equivalent 
movement should occur on the opposite side of the earth 
at the same time; and I concede further, that this princi
ple is in perfect accord with the law of gravitation, 
namely, that all bodies attract each other with a force in 
exact proportion to the quantity of matter they contain; 
and consequently that the earth, in rising part away to 
meet the grain of sand, must thereby disturb the solar 
system to a conceivable extent, and possibly all the sys
tems represented in the starry firmament to a correspond
ing degree. Such is the wonderful relation of gravity to 
every atom of matter in the universe. Yet this scientific 
admission involves no absurdity whatever, since the 
effects produced in the case here supposed result from 
the action of the mighty and universal force of gravita
tion, and in no manner involves such an impossibility as a 
cricket's displacing the earth by means of its physical 
strength, or, as our philosopher expresses it, kicking the 
earth out of its orbit.

To show the fallacy of such a statement, it is plain that 
the cricket would produce the same effect upon the earth 
should it climb a pole to the same height, instead of 
jumping, because tne lower end of the pole rests upon 
the earth, and the cricket in climbing would necessarily 
bear down on the earth with the force needed to over
come its own weight by pulling itself up. thus propor
tionately pushing the earth away in the opposite direc
tion, according to this stunning logic. Our philosopher 
should recollect that the weight of the cricket, which has 
to be overcome by the act of jumping or climbing, simply 
represents the pull downward on this same insect by the 
earth’s attraction; and to suppose, as he does, that the 
cricket can push or kick the earth away, is but reversing 
the well-known experiment of lifting one’s self by the 
straps of one’s boots. The rustic who tugs at a sapling, 
trying to pull it up by the roots, and who would insist 
that in so doing he presses the earth out of its orbit with 
his feet, teaches the same “ well established ” science that 
was applauded by this club

tank problem tenches, is in supposing that the cu
bic foot of lead displaces its bulk of water at the 
bottom of the tank instead of at the top where it 
enters, which would, in such a case, of course add 
one one-millionth of a foot thickness all over the 
bottom; and consequently would lift the entire 
mass of water that much higher in the tank, thus 
exerting, as you have supposed, a force of 31,000, 
000 tons. Such a stupid performance, however, 
on the part of this cubic foot of lead, would evince 
about as much mechanical shrewdness as was ex
hibited by the farmer who rigged machinery in 
his bam to windlass his horse up into the hay-mow 
to keep him from starving, never thinking that 
the hay might be thrown down to the horse! The 
author of a work on Natural Philosophy who 
could deliberately write out and publish such a 
preposterous principle of science as that the cubic 
foot of lead w aits till it gets to the bottom of the 
tank before producing its displacement for no ap
parent reason but to exhibit its physical strength 
in lifting the whole 31,000,000 tons of water, 
would undoubtedly, in a fair contest with this far
mer, carry off the first prize for stupidity.

It is perfectly plain that the cubic foot of lead, 
by settling into the water, displaces its bulk at 
the top where it enters, and thus adds, through 
the assistance of gravitation, the one one-millionih 
of afoot of water as atop layer all over the sur
face after adjustment has taken place, the same 
precisely as if such a thin sheet of water had dis
tilled from heaven into the tank in the form of 
dew; and it is indisputably clear that such a layer, 
by no possibility, communicates any more pres
sure to the tank than it adds to the weight ot the 
water already in it, namely, one cubic foot, 
weighing 62 pounds, the foot of lead having 
nothing to do with this pressure as it rests on the 
bottom with a weight of exactly 642 pounds, 
which is the weight of the lead minus the weight 
of the cubic foot of water it displaces. Thus 
the sinking mass of lead acts on the water, after 
being once submerged, the same precisely as 
does the pebble in sinking into the ocean, causing 
no displacement except of the water immediately 
in its path and to a limited distance around, suffi
cient only to cause an equilibrium as the lead ad
vances.

Although this exposition of the “ pebble” and 
“ tank ” problems, it seems to me, can admit of no 
question or doubt in the mind of any man who 
will reason on the subject, or who w ill take the 
trouble to shut up his standard authorities for cne 
minute, and look at the question as if it had never 
before been discussed, yet it is a fact that, for 
the want of this mental independence, professors 
of physical science are teaching students all over 
this land the very absurdities involved in these 

roblems as philosophical truth, just because they 
appen to be laid down in some standard work as 

a mathematically established principle of science. 
And for the same reason (the want of a little self- 
reliant thought) these responsible teachers lecture 
their classes on the beauties of the undulatory 
theory of sound, which involves the monstrous im
possibility of an insect mechanically and directly 
compressing four cubic miles of air by the move
ment of its legs, and thereby generating heat enough 
throughout this vast area to add “ one-sixth,” or 
174 feet a second, to the velocity of its sound!.
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Yet some of these investigators are the very 

men who pass judgment oil Evolution o f  Sound 
without even reading a single argument it con
tains; and then egotistically condemn the “ ego
tism ” of the author, and brand him a “ sciolist '* 
and “ lunatic,” as a number of recent letters from 
colleges bear witness, because he had the temerity 
to call in question a theory which undeniably 
teaches that an insect possesses the physical energy 
of more than a million horses!

I do not deny that it seems egotistical in the 
extreme for any “ one man to f i t  himself against 
the whole scientific world” by attempting td break 
down an established theory of science which has 
held undisputed sway for hundreds of years. But 
then, what is to be done about it, supposing the 
“ one man ” should happen to be right, and the 
whole scientific world wrong ? Would it still be 
“ egotism ?’* Such a thing has occurred before, 
and might possibly occur again, which makes it a 
riaky business for professors of physical science 
to call nameSy in lieu of a candid investigation of 
the new hypothesis and the arguments advanced 
to sustain it. For should these physicists, who 
make such undue haste to commit themselves on 
the popular side, happen to be mistaken in the 
present case, as good judges are beginning to ac
knowledge them to be, they can ill afford to face 
their record in the future, while the “ one man” 
can very well afford to go into history as the “ ego
tist,” “ lunatic,” or even “ idiot,” who, single- 
handed and alone, succeeded in overturning a 
theory which had received the unanimous endorse
ment of the scientific world for centuries. I can 
afford to wait for the final verdict.

Hoping that the explanations here given of your 
problems of the “ pebble ” and “ tank ” may prove 
satisfactory, I ahi, very truly yours,

WILFORD.

L eb a n o n , Pa ., Jan. 28. 
W il f o r d  (Care of IIalj. & Co.)

Dear S ir : Your kind and highly") interesting 
letter, containing your answer to my inquiry, was 
received two days ago, and read with great pleas
ure and with entire satisfaction. I would have 
replied sooner, but I desired, before doing so, to 
consider your letter thoroughly. I also took the 
liberty of showing it, with your other letter tome, 
to Prof. L. McFadden, of Lebanon Valley Col
lege, and fully acquainting him with the whole 
matter of our correspondence. He is a young 
man whose father is Professor of Natural Science 
in Otterbein University, at Westerville, Ohio (my 
alma mater). The young Professor purchased one 
of your books (through my recommendation), read 
it hastily through, and during a short vacation 
visited his father, and left the volume with him to 
read. He is very much interested in it; and, on 
reading your last letter, containing your solution 
• f  the “ tank” and “ pebble'* problems, he ex

pressed a desire to have his father see it. I took 
the liberty of granting him the privilege of send
ing it to him; so your letter is now on its way to 
Otterbein University, but will be relumed to me 
again. Pardon this liberty, as I have acted with 
a desire to aid your w ork.

1 \vi*h now to say that your letter has fully 
satisfied me that the “ pebble” problem is false, 
as well'as the “ tank ” problem. Your reasoning 
is perfectly conclusive to my mind that the au
thorities vhich teach such principles of philosophy 
and physical science are wrong; and consequently 
I have 110 hesitation in admitting that, in my 
opinion, the undulatory theory o f  sound is hope
lessly shattered.

Indeed, I wish to state, right here, that your 
first letter to me, after you had received the prob
lems, in which you so positively asserted your abil
ity to prove them false , set me to thinking on ihe 
matter. Previously I had, as I suppose most stu
dents do, simply taken what the books taught re
specting these things as science and fact, without 
slopping to question their correctness. But, as 
already stated, your letter set me to thinking, as to 
the correctness of the “ tank ” problem; and on 
the evening* of the day before I received vour ex
planation, 1 had arrived at the conclusion that it 

.must be false; and so expressed myself to my son, 
who is now a senior in the classical course of 
Lebanon Valley College. In discussing the mat
ter with him, I entered into a careful calculation 
of the physical and mechanical questions involved; 
and I assure you that my method of explaining 
the falsity of the “ tank ” problem, and the actual 
change effected by inserting the cubic foot of lead, 
was in many respects exactly like your own. I 
am, therefore, fully satisfied that your reasoning 
is sound; and that the works on physical science 
which teach the contrary are wrong. I am conse
quently now prepared to drop the undulatory 
theory of sound as a monstrous absurdity.

I will be pleased to aid you in your fight, so 
courageously inaugurated; and, if at any time you 
see where I can be of service to you, please inform 
me, and command my services.

Most respectfully yours,
I. L. Kephart.

In  another letter to W i l f o r d , dated Feb. nth. 
Prof. K e p h a r t  says:—

“ I am glad to learn that there are a fe\v inves
tigators of physical science w ho can lay aside their 
prejudices, and give your arguments a candid 
reading. Ĵ1 such must be convinced that the 
undulatory theory of sound is a scientific delusion, 
and wholly without foundation in fact. I am still 
reading Evolution o f  Sound, and the more I ex
amine it the greater is my astonishment that the 
wave-theory should ever have been accepted as 
correct,much less that it should have been believed 
in for centuries by so many eminent men. * * * 
Sincerely yours,

I . L . K ephart.’*
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R eview  of Prof. Haeckel.

SPONTANEOUS GENERATION, EMBRYOLOGY,
ETC., ETC.

[ S y n o p sis  op C o ntents.]
Darwin entitled to the credit of Modern Evolution as a System.—Brief statement of the views 

of Darwin and Haeckel.—Spontaneous Generation the start of Evolution according to Haeckel.— 
This hypothesis examined.—The Moneron, the simplest of all animals, the first generated organism. 
—Haeckel’s contradiction of himself, Darwin, and Huxley, pointed out.—Philosophical objections 
to Spontaneous Generation.—The Reign of Law in Nature.—Variously illustrated.—Intelligent 
design in Nature demonstrated.—Examination of Prof. Haeckel's Great Laws of Ontogeny and 
Phytogeny.—Their self-contradictory character pointed out.—Similarity of Embryological Develop
ment examined.—The Little Human Tail and Human Gills examined.—Haeckel’s unfortunate 
Plates against him.—The Cut of the Embryonic Fish suicidal.—Haeckel’s Infinite and Unlimited 
Law proves that a God might develop from a Worm.—Haeckel’s arguments fully met by his own 
subsequent admissions.—Another Fundamental Law (Biogeny) introduced and examined.—Shown 
to be full of self-contradictions.—Serious difficulties proposed on the origin of Unisexual from 
Bisexual Organisms.—Shown to be impossible but by Special Creations.—Darwin’s Theory of 
Sexual Selection examined.—It demonstrates the existence of a Personal God.—Conclusion.

In attempting a refutation of the evolu
tion hypothesis, no more satisfactory or. 
effective method presents itself than a 
critical examination of the writings of the 
highest representative authorities on the 
subject Such authorities—acknowledged 
universally to stand pre-eminently fore
most—are the three great scientists— 
Darwin, Huxley, and Haeckel—chosen for 
special review in this work. If their posi
tions can be shown to be untenable, and 
their arguments fallacious and self-contra
dictory, it is reasonable to conclude that 
evolution, as advocated by any other and 

, all other writers, must fall to the ground.
Mr. Darwin is, in the strictest sense, the 

father of modem evolution, though the 
general principles of the hypothesis have 
Been urged by many previous naturalists, 
while Professor Haeckel, of the University 
of Jena, who was among the first to adopt 
Mr. Darwin’s views, is now considered toe 
boldest, most radical, and advanced advo

cate of the system who has written on the 
subject, and by many is regarded as the 
ablest In reviewing the aigumenis of 
these eminent scientists, I  shall not under
take to follow any particular order, aiming 
only to make sure that not one class of 
facts cr fair inferences, relied upon by 
these authorities, shall escape critical ex
amination.

As a suitable commencement of this 
general review, I have deemed it advis
able to devote one chapter principally to 
the two great works of Professor Haeckel 
—The History of Creation, published some 
seven years ago, and The Evolution of 
Man, just issued, with incidental refer
ences to Mr. Darwin’s views as occasion 
may suggest

The chief difference between these two 
eminent representatives of the new philoso
phy, relates to the manner in which the 
primordial form of life (from which all 
other forms are supposed to have devel-

851
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oped) took its rise. Both agree that at 
an early period in the world’s history ho 
living thing existed upon this planet 
Both agree that the primitive form of life, 
as the nucleus of the countless tribes of 
animals extinct and extant, could not have 
been imported from some other planet or 
stellar world. Hence, at a certain definite 
time, the “ primeval parent of all other 
organisms11 must have come into existence 
out of inorgauic mat ter by some means not 
now apparent; and while Mr. Darwin 
concludes, as the only rational supposi
tion, that God miraculously formed the 
first organism and breathed into it the 
vit.d sp irk which constituted it a living 
creature, Pro! Haeckel as distinctly re
jects the idea of, or necessity for, a God, 
or any other intelligent power in the 
universi, and holds that this primitive 
animal, from which all other animals, in
cluding man,have sprung, arose “ by spon
taneous generation out of inorganic mat
ter,” by laws inherent in the matter thus 
organized. With the exception of this 
single difference in their views, these two 
greatest representatives of modem evolu
tion, however much they may contradict 
each other in detail, are in perfect accord, 
both teaching that from tnis single primi
tive form of life,—or at most, a very few 
such simple forms, without any subsequent 
supervision of the God of Nature,—the 
entire animal kingdom has developed by 
transmutation, under the natural laws, 
principles, and conditions; designated var
iously as “ environment,” “ struggle for 
existence,” “heredity,” “ laws of descent 
and adaptation,” “ natural selection,” “ sur
vival of the fittest,” etc. Although Mr. 
Darwin is justly entitled to the credit of 
having giveu the first grand impetus to 
the doctrine of modern evolution, and of 
having collected and published to the 
world j îe first methodical classification of 
facts bearing upon this novel solution of 
the origin of species, it is more than 
doubtful if he has not been entirely out
stripped, and his researches eclipsed by 
his younger and more vigorous Ger
man coadjutor, of the University of Jena. 
The patient industry, and untiring persis
tence, however, of either of these great 
scientific worker*, in trying to formulate 
and sustain the theory of evolution, have 
entitled them to all prais8 as persevering 
investigators of the phenomena of natural 
science,—a persistent effort, to say the

least, worthy of a better cause. The fol
lowing brief extracts from their works 
will give the reader a condensed idea of 
their respective views on the origin of 
animal forms, including the initial form 
of life:

“ There is a grandeur in this view of life, 
with its several powers, having been originally 
breathed by the Creator into a jew  form e or into 
one.”—“ The similar framework of bones in 
the hand of a man, wing of a bat, fin of a por
poise, and leg of a horse, . . . and innumerable 
other such facts, at once explain themselves on 
the theory of descent with slow and slight sue 
cessive modifications.'1—“ In regard to the mem
bers of each great kingdom, such as vertebrata, 
articulata, etc., we have distinct evidence . . . 
that within each kingdom all the member* are 
descended fro m  a tingle progenitor.”— “ A ll the 
living form s o f life  are the lineal descendants of 
those which lived long before the Cambrian epoch." 
—Darwin, Origin o f Species, pp. 420, 425, 438.

“ But a truly natural and consistent view of 
organisms can assume no supernatural act of 
creation fo r  even those simplest original form*, 
but only a coming into existence by spontaneous 
generation. From Darwin's view of the nature 
of species we arrive therefore at the natural 
theory of development."—“ The fundamental 
idea which must necessarily lie at the bottom of 
all natural theories of development, is that of a 
gradual development of all (even the most per
fect) organisms out of a single or out of a very 
few quite simple and quite imperfect original 
beings, which came into existence not by super* 
natural creation but by spontaneous generation, 
or archigonv, out o f inorganic m atter.”—Prof. 
H a e c k e l , H istory o f Creation, v. i., pp. 48, 75.

Let us now commence our examination 
of the evidence upon which these broad 
conclusions are based, and as “ spontane
ous generation,” without the aid of super- 
natur il intervention (not even so much a3 
Dr. McCosh’s “ favorable conditions, as
sorted by Divine wisdom”), lies at the 
very foundation of the theory of descent 
as taught by the German school of philos
ophers, we will first pay our respects to 
that wholly consistent and somewhat 
plausible assumption,«os the start of evolu
tion. And let me say here that the ap
parently crucial experiments of Dr. Tyndall 
and others, by which they have so fre
quently demonstrated that living bacteria 
will not appear in liquids from which all 
germs have been excluded, are not suffi
cient to satisfy the mind of the logical, and 
particularly skeptical, reader. Other de
coctions, from which germs may be equally 
excluded, it may be and is claimed by Dr. 
Bastian and other advocates of spontane
ous generation, have not yet been fried, and 
that when tried, under other conditions* they



may result differently. Hence, the nega
tive testimony, that bacteria, or living ani
malcules, have not been produced in the 
decoctions already tiied, and under the 
conditions alluded to, though well enough, 
as far as it goes, does not meet the case of 
.Prof. Haeckel’s ingenious method of rea
soning. That sort of evidence requires to 
be answered in kind, its very logic and 
philosophy need to be overthrown, if they 
cm be, and the principles involved in the 
hypothesis demonstrated to be self-contra
dictory and absurd. This accomplished, 
and the negative testimony of experiment 
will then come into play and clinch the 
logical naiL If the philosophy or scientific 
possibility of spontaneous generation, as 
urged by its ablest living advocate, shall 
fairly break down, with the evidence of all 
the crucial experiments on record corro
borating its fallacy, then surely this 
method of accounting for the origin of 
life and the commencement of evolution 
must be abandoned as a hopeless failure.

In order to secure a reasonable basis 
for his arguments in support of spontane
ous generation, Prof. Haeckel was fortu
nate enough to discover that exceedingly 
simple class of organic beings, called 
monera, “ the simplest,” he declares, “ of 
all known organisms, as well as the 
simplest of all imaginable organisms,” be
ing mere lumps of pure albumen, without 
organs or heterogeneous parts. This tiny, 
pelagic animal, no larger than a pin’s head, 
which inhabits the bottom of the ocean, 
Prof. Haeckel considers so slightly re
moved from inorganic matter that it must 
have required but a trifling effort of 
Nature to usher it into being from anor- 
gana, and requires but a trifling effort of 
the imagination for us to conceive of the 
change necessary to produco such a simple 
organic being from not-living matter. 
Hence he flatters himself, and tries to 
flatter his readers that the spontaneous 
generation of such an imperfect creature 
out of inorganic matter wa3 not an unrea
sonable supposition. I t never seemed to 
have entered the mind of this renowned 
scientist that there is a spanless chasm 
separating the living, moving, voluntary 
animal, however simple, from the not-living, 
inorganic dod. All thought of this bridge
less hiatus was brushed aside by a single 
stroke of his pen, as of no consequence 
contrasted witn the important- object he 
had in view, of eliminating God from His

Spontaneotis

works and starting evolution without the- 
aid of supernatural intervention. Al
though this eminent savant could see these* 
little creatures voluntarily move their 
bodies, pick up and absorb atoms of nutri
tion and assimilate them into their own 
organic structure, thrust out their so-called 
false feet, or pseudopodia, which he 
“ finger-like processes,”—notwithstand
ing he observed that the moneron grows i 
by food assimilation, the same as a more 
complex organism, and that it propagates 
its species by a division of its body into 
two equal parts, each part again, by nutri
tion and growth, becoming an exact, dupli
cate of the former whole,—yet, so* intent 
was he upon the elimination of God from 
the universe, and of establishing an orderly 
and consistent harmony between Kant’s 
Cosmogony and Lamarck’s and Darwin’s  
Theory of Descent, that the life and mental 
powers of this animal were belittled almost 
to nothing, while the inherent laws, pro
perties, and forces of inorganic matter 
were exalted almost to the level of intel
lectuality itself. Yet this desperate effort 
to establish what he must have known to 
be an irrational and impossible hypothesis, 
is regarded by bis materialistic adherents 
and admirers, as the acme of philosophical 
reasoning, and the quintessence of impar
tial scientific investigation.

I  defy, however, any candid man, who has 
sufficient intelligence to reason logically 
on a philosophical subject, to carefully ex
amine Prof. Haeckel’s arguments for spon-» 
taneous generation, based on the vioneronj, 
and not come to the conclusion that there 
lies at the bottom of this whole effort an 
uncandid and one-sided desire to belittle 
and misrepresent this living animal, to 
serve the purpose of spontaneous genera
tion as an excuse for ignoring God in the 
works of creation. Permit me then first 
to quote briefly what he says about this 
little creature, as a better foundation for 
my comments:

“ Of still greater, nay, the very greatest impor
tance to the hypothesis o f spontaneous generation 
art*, finally, tho exceedingly remarkable M onera, 
those creatures which we have already so fre
quently mentioned, and which arc not only the 
simplest o f all ohsetned organisms, but even tho 
simplest o f all imaginable organisms. . . . Through 
the discovery of these organisms, which are o f the 
utm ost importance, the supposition of a spontan
eous generation loses most o f its difficulties. For as 
all trace o f organization-all distinction o f heter
ogeneous parts—is still wanting in  them , and as 
all tho vital phenomena are performed by one and
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the same homogeneous and form less m atter, we 
can easily imagine their origin by spontaneous 
generation.”

44 The whole body of these most simple o f all 
organisms—a semi-fluid, formless, and simple 
lump of albumen,—consists, in fact, of only a 
single chemical combination." . . . *4Formerly, 
when the doctrine of spontaneous generation was 
advocated, it failed at once to obtain adherents on 
.account of the composite structure o f the simplest 
organisms then known. It is only since we have 
discovered the exceedingly im portant Monera, 
only since we have become acquainted in them 
with organisms not in  any way built up o f distinct 
organs, but which consist solely of a single chem
ical combination, and yet grow, nourish, and pro
pagate themselves, that this great difficulty has 
been removed, and the hypothesis of spontaneous 
generation lias gained a degree o f probability 
which entitles it to fill up the gap existing 
between Kant’s Cosmogony and Lamarck's Theory 
of Decent."

44 Only such homogeneous organisms as are yet 
not differentiated , and are sim ilar to the inorganic 
crystals, in being homogeneously composed of one 
single substance, could arise by spontaneous gen
eration and could become the prim eval parents o f 
all other organisms.”

44 We have before this become acquainted with 
the simplest of all species of organisms in the 
monera, whose entire bodies when completely 
developed consist of nothing but n semi-fluid al
buminous lum p; they are organisms which aro 
of the utmost importance for the theory of the 
first origin o f life .”

“ The simple method of propagation of the 
Moneron by self-division, is, in reality, the most 
universal, and most widely spread of all the 
different modes of propagation." . . . 4‘ A pinch
ing in  takes place, contracting the middle of the 
globule on all sides, and finally leads to the sep
aration of the two halves. Each half then be
comes rounded off’ and now appears as an inde
pendent individual, which commences anew the 
simple course of vital phenomena of nutrition  and 
propagation.”

44 When the Moneron moves itself, there are 
fonned on the upper surface of the little mucous 
globule shnpeles'* fingzr-like processes, or very fine  
radiated threads; these are the so-called fa lse  
fe e t, or pseudopodia.**— H a e c k e l , H istory o f 
Creation, vol. i. pp. 185, 186, 187, 380, 332, 334, 
344, 345.

To suppose that au organic being can 
exist wit^ all the functions of vitality, nu
trition, growth, reproduction and volun
tary motion, and yetbe destitute o f parts and 
organs corresponding to such functional en
dowments, just because these parts and or
gans are not visible under the microscope, 
is to assume an absurdity so self-evident 
and monstrous as justly to entitle its au
thor to no consideration at all as a phil
osophical reasoner. How, I  ask, in the 
name of science, can the moneron “ move 
itself,” and voluntarily thrust out its “ so- 
called false feet or pseudopodia ” in “ fin

ger-like processes,” without correspond' 
ing muscles or their equivalent organism, 
even though they may be invisible? And 
how can these voluntary" operations take 
place without corresponding vital and men
tal powers? And how can these vital and 
mental powers exist and manifest them
selves in such voluntary movements with
out brain, nerves, Ac., or their equivalents, 
since Prof. Haeckel, time and again, tells 
us that life and mind are “ nothing ” but 
the complicated motions of the molecules 
of the brain and nerves “placed together in 
a most varied manner”t  (History of Crea
tion, voL 1. p. 199.) If this living, moving, 
thinking, volitional, growing, propagating 
animal has no organs, equivalent to brain 
and nerves, however transparent or invisi
ble, then where are the cerebral “ mole
cules ” to be “ placed together in a most 
varied manner ̂  by which to keep up those 
peculiar motions constituting tho life anil 
mental powers of this creature ? Ashe dis
tinctly tells us that this living animal has 
neither organs nor parts,—neither brain 
nor nerves,—and yet that it possesses life 
and num lal powers, it flatly contradicts 
his definition of life and mind as being 
but the motion of cerebral molecules,— 
thus proving life and mind to be a sub
stantial something independent of sucli 
molecular motion and thereby overturn
ing, by his own reasoning, his entire ma
terialistic philosophy!

It seems almost like a waste of time to 
follow this author and point ou; the falla
cious character of his position and argu
ments as based on the supposed sponta
neous generation of these lowly organisms. 
The reasoning is so self-contradictory and 
consequently so self-annihilating, from 
first to last, that one scarcely has patience 
to reply to i t  Take, for example, this 
vital feature of the argument, and upon 
which the whole superstructure of spon
taneous generation is reared, namely, that 
the moneron is “ homogeneously composed 
of one single substance—a “formless and 
simple lump of albumen,”—and its utter 
falsity is made manifest by the following 
self-contradictory sentences which I  quote 
from Prof Haeckel himself:

44 In all living bodies tcithout exception there » 
a certain quantity of tenter combined in a pecn- 
liar way with solid m atter.” 44 AU animals and 
all plants, in  fa c t dll organisms, consist in great 
measure of flu id  water, which combines in a pe
culiar manner with other substances ”—History of 
Creation, vol. i, pp. 827, 822.



How in tbe name of reason can the 
body of the moneron consist of only “one 
single substance ”—albumen—when “ all ani
mals,” “ all organisms,” “ all living bodies 
without exception,” consist of waler and 
“other substances?'* Water, surely, is not 
Albumen f Having started out, it seems, 
with the desperate purpose of show
ing probable ground for the possibility of 
spontaneous generation, it became neces
sary to describe the moneron (“ the sim
plest o f alt imaginable organisms ”) as com
posed of one single substance*9 even though 
he should be forced flatly to contradict it 
in the very next chapter. Is such an out
rageous falsifier of Nature fit to teach tbe 
world science?

He not only contradicts himself, but 
flatly contradicts Mr. Darwin:

“ We cannot fathom the marvelous com
plexity o f an organic being; but on the hy
pothesis here advanced (pangenesis) this com1 
plexity is much increased. Each living creature 
must be looked at as a microcosm—formed of & 
host of self-propagating organisms, inconceivably 
minute, and as numerous as the stars of heaven.” 
—Anim als and P lants, vol. ii, p. 488.

Yet Prof. Haeckel declares that this “ liv
ing” animal so far from containing “ a 
host of self-propagating organisms,” is 
“ composed of one single substance ”— 
“ one and the same homogeneous matter,” 
and instead of constituting it a “ micro
cosm,” as Darwin has it, in order to make 
it a suitable subject for spontaneous gen
eration he declares it absolutely to be 
without organs or parts. But he not only 
contradicts himself and Mr. Darwin, but 
he is equally in conflict with Pro! Huxley;

“ No living being Is throughout of homoge
neous substance ” —Huxley, Elem entary P hysi
ology, p. 15.

Pro! Haeckel, however, maintains, as 
just quoted, that this spontaneously gener
ated “primeval parent of all other organ
isms” is homogeneously composed of one 
tingle su b s ta n c e Now, which statement 
are we to believe : this special and evi
dently ill-considered or purposely fabri
cated plea for the irrational hypothesis of 
spontaneous generation, 6r the deliberately 
considered statements of the three high 
authorities quoted, including Prof. Haeckel 
himself? Clearly, judging from the testi
mony of these three witnesses, sponta
neous generation falls to the ground as an 
utter impossibility, since Prof. Haeckel 
distinctly asserts, as above quoted, that

Spontaneous

“ only such homogeneous organisms as are. . .  
homogenotts^f composed of ore single sub
stance could arise by spontaneous geiiem- 
tion ! ” Now, as the moneron is the “ sim- • 
plest of all imaginable organisms,” and 
according to Haeckel, contains not only 
“ albumen,” but “ water ” and “ other sub
stances,” and according to Darwin is a 
“ microcosm,” and according to Huxley 
cannot be “ throughout of homogeneous sub
stance** it follows demonstrably by tlio 
united testimony of the three witnesses 
that a moneron could not have arisen by 
spontaneous generation, not being “ homo
geneously composed of one single sub
stance,” and consequently that Prof. 
Haeckel's theory, so far from filling up tlio 
“ gap existing between Kant's Cosmogony 
and Lamarck's Theory of Descent,” in- 
gloriously breaks down at the very start!

I  might thus, without writing another 
sentence, leave Prof, Haeckel's History of 
Creation as so much waste paper, based, 
as it is, on this spontaneously gener
ated moneron ; but I  cannot afford to 
be so mercifully unkind to the reader. 
The professor’s relentless and bitter assaults 
upon everything in the shape of religion, 
and his boastful denial even of the exist
ence of a God in the origin and control of 
the universe, entitle him to no lenity or 
mercy at the hands of an impartial re
viewer. He gives without the least respect 
to the most sacred feelings and sentiments 
of the religious world, and he must be 
prepared lo take with the same measure 
lie metes.

Let us now examine for a moment the 
philosophy of this assumption that a liv- 
ing, organized being can by any possibility 
be constituted of one single substance, or 
be destitute of .organs or parts, a supposi
tion upon which this entire so-called 
“ History of Creation ” is founded. To 
assume such things of any living animal, 
just because the microscope does not re
veal organic parts corresponding to mani
fested organic functions, is to fly into the 
face of reason and common sense, and 
trample under foot all that we know of the 
relations existing between cause and effect. 
To admit, as does Prof. Haeckel, that a 
living animal had the power voluntarily to 
thrust out its pseudopodia, move its body, 
cut itself in two, and grow by food assimi
lation without organic structure or parts 
by which these results are effected, even 

* though such organa are beyondthe range
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of the most powerful microscope, is to 
write philosophical drivel so puerile as to 
justly forfeit all claim to be reasoned with 

.as a rational human being. I t is only the 
fact that these hooks aro placed in public 
libraries, and are read and believed in as 
profoundly scientific by evolutionists gene
rally, that makes them entitled to any kind 
of serious reply.

Take the admitted fact that the “ mon- 
eron moves itself' ” and then ask this high 
authority how anything can “ move itself” 
without possessing and using some struc
tural arrangement of parts or organs? 
The cilia of the rotifer, for example, are 
seen to move and whirl with indistinguish
able rapidity as viewed under a powerful 
len3, but who that pretends to philo
sophical knowledge would suppose that no 
muscular organs or analogous parts exist 
a t the base of these ciliated hairs to effect 
such motions just because they are wholly 
invisible under the most powerful micro
scope ? Yet this superficial philosopher, 
whose writings are sought by the learned 
world, sees the moneron thrust out its 
pseudopodia in “ finger-like processes” 
and “ move itself,” and yet denies the ex
istence of any muscles or analogous organs 
at the base of these “ processes ” to cause 
such projection to take place, just because 
the microscope doe 3 not reveal them, an 1 
more especially because his theory needed 
ju3t such an organless animal to make 
spontaneous generation out of inorganic 
matter appear feasible! An investigator 
who can thus virtually deny the existence 
of anything in the organic structure of an 
animal that he cannot detect by the mag
nifying power of the microscope, even 
after he witnesses the voluntary motions 
which can only occur by means of organs 
corresponding to such vital functions and 
movements, may be competent to fill the 
chair of Natural History in the University 
of Jena, but he would not pas3 muster here 
as assistant teacher in a village school.

What if the moneron does appear to be 
but a lump of pure albumen or a small 
mass of semi-transparent sarcode, does 
this fact preclude the idea of separate or
gans or heterogeneous parts? Because or
gans are translucent or even transparent, 
is this proof that they do n at exist ? Prof. 
Haeckel is surely aware of the fact that 
many pelagic animals such as different 
species of meducse, or the common jelly
fish, are so transparent as to be scarcely dis

tinguishable from sea water, and even some 
species of crustaceans, which are as trans
parent a 3 glass itself, yet winch necessarily 
possess all the complexity of organic parts 
common to opake species of the same 
class. Would he deny that such an ani
mal possesses eyes because of their invisi 
bility, notwithstanding he witnesses its 
alertness in escaping from approaching 
objects? Would he not rather conclude, 
os a logical naturalist should do, that tho 
various voluntary and involuntary func
tional movements of such animals neces
sarily go to prove the existence of corres
ponding organs, whether they can be seen 
or not?

Take the corpuscles of blood as an illus
tration, and let this learned scientific 
authority examine one of them never so 
closely with h.s best microscope, and will 
he discover in it anything but an appa
rently “ formless ” mass of homogeneous 
matter? All the visual power he can 
bring to bear upon it will give him no clue 
to tue well-known fact that it contains 
numerous substances, such a3 chlorides, 
carbonates, phosphates, water, Ac., besides 
its principal ingredients of albumen a:id 
fibrine. A microscope of a thousandfold 
greater power would do no better. let 
it has been demon $traed by chemical 
analysis that this single blood-corpuscle, 
which the ordinary microscope barely re
veals, contains absolute particles of iron, 
sa’t, potash, lime9 sulphur, phosphorus,simr 
and magnesia, which, though we speak of 
them as solutions, exist nevertheless in 
absolute masses as really and literally as 
do pebble-stones that are washed along 
our brooks, had we the magnifying power 
in our lenses strong enough to detect them. 
Whether such perfection in the micros-, 
cope will ever be attained or not, a true 
philosopher does not ask the evidence of 
his eyes before he can believe in the exist
ence of these constituent substances of the 
blood, nor would he be so weak as to deny 
the existence of invisible organic structure 
to an animal when it clearly shows that it 
possesses the vital functions of nutrition, 
growth, reproduction, and voluntary no
tion which he knows can only be accom
plished by the operations of corresponding 
parts and organs.

Not only are many of these blood cor* 
uscles so diminutive as to be entirely 
eyond the reach of the microscope, hut 

even the veins and arteries themselves.
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which convey them through the animal 
organism by hundreds of thousands, are 
often too small to be seen by the aid of a 
powerful glass. An able authority on 
these marvels of physiological science,! 
assures us th a t:

“ The investigation of the phenomena of cir
culation has exhibited the mode in which arterial 
blood is distributed over the body in m inute 
vessel* not appreciable by the naked eye, and often 
not even with the microscope, and so numerous 
tliat it te impossible for the linest-pointed instru
ment to be forced through the skin without pen
etrating one and perhaps several...........As tho
precise arrangement of these m inute vessels is not 
perceptible by the eye even when aided by power
fu l instrum ents, this arrangement has given rise 
to controversy.0—“ We see blood proceeding to 
the liver, and the vessels that convey it ramify
ing in the texture of that viscus, and becoming 
to minute as to escape detection, even when the eye 
is aided by a powerful microscope. ”—D u n g l is o n , 
Human Physiology, pp. 72, 475. ^

Yet Prof. Haeckel, by denying the exist- 
ence of organs in the moneron because 
they are not visible under the microscope, 
all to serve bis erratic project of spontan-1 
eous generation, virtually denies this au- I 
thoritative statement of Dr. Dunglison, 
and must consistently maintain that there j 
are no terminal capillaries conveying the J 
blood from the arteries to the veins, since 1 
the microscope does not reveal them, and 
therefore the blood must jump across this 
chasm without conduits if it gets across at 
all; or possibly he will claim that it ceases 
to exist at the termination of the arteries,! 
and that new blood, for the venal circula- ! 
tion, is formed by “ spontaneous genera
tion.” Why not? But if these capillary 
conduits do really exist, and yet are so 
minute as to be invisible by the aid of the 
microscope, to say nothing of the globules 
of blood which freely float through them, j 
and to say nothing of the granules of iron. ; 
salt, sugar, potash, phosphorus, sulphur, 
lime, &c., which constitute these corpus
cles, is it not the weakest of philosophical 
reasoning for a great scientist to deny the 
existence of heterogeneous organs and ( 
parte in any animal, however lowly in the 
scale of vitality and organic structure, 
simply because lie is unable to detect the 
existence of such organs under the micro
scope?

But then he has further asserted that 
monera are pure albumen, and therefore ' 
must be of “ one single substance.” How 
does he know this? How does he deter
mine that they may not also contain fibrine,!

since it is impossible for any chemical an
alysis to distinguish posiiively between 
fibrine anti albumen ? i  prove this by the 
following high authorities:

“ Physiologists have been accustomed to speak 
of the albuminous tissues, but the author believes* 
he is justified ill asserting that no chemical differ
ence exists by which albumen and fibrine can be 
certainly distinguished/’—C a r p e n t e r , A nim al 
Physiology\ p. 2U4.

“ Chemical analysis has led to the remarkable 
result that fibrine and albumen contain the same 
organic elements, united in the same proportions, 
so that two analyses, the one of fibrine and the 
other of albumen, do not d i f fe r —L i e b i g , Or
ganic Chemisti'y, p. 41.

Hence, if this eminent German natural
ist cannot possibly know but that fibrine, 
as well as albumen, makt s up a part of his 
indispensable Lttle “ homogeneous” organ
ism “ without organs,” may not many 
other substances as well as complex or
gans and parts, though invisible, be also 
involved in the moneron, especially as he 
has himself assured us that “ all living 
bodies without exception ” contain “ water ” 
as well as “ other substances?” Really 
this great evolutionary revolutionizer needs 
to study caution in making assertions as 
a special branch of science.

As a fair specimen of the difference be
tween Prof. Haeckel and Mr. Darwin—the 
former trying to belittle an organic being 
almost to the dust of the earth, in order 
to suit it to his spontaneous-generation 
theory, and the latter trying to portray 
the wonders of natural selection in its de
velopment of a living creature—look at 
the following from Mr. Darwin's pen, in 
contrast with Prof. Haeckel’s disparaging 
description of his spontaneously generated 
homogeneous, organless, albuminous “pri
meval parent of all other organisms ” ;

“ The most humble organism  is something 
much higher than the inorganic dust under our 
feet; and no one with an unbiassed m ind  can 
study any living creature, however humble, with
out being struck with enthusiasm  at its marvel
ous structure and properties. ”—D a r w in , Descent 
o f M an, p. 165.

But in vain do we search through Prof. 
Haeckel’s description of the moneron for 
anything bearing even a faint resemblance 
to that “ enthusiasm” which so inspired 
the father of modern evolution in his ex
amination of “ the most humble organ
ism ; ” nor do we find one word in the en
tire History of Creation, about its “ mar
velous structure and properties,” the reason 
for which is clearly implied in Mr. Dar
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win’s saving clause—“  unbiassed mind.” j 
The professor, with more bias than scien- , 
tific discrimination, had his theory of spon- ' 
taneous generation to sustain in order to | 
form a rational foundation for evolution 
without admitting a God, which was so |

' clearly lacking in Mr. Darwin’s admitted ' 
miraculous interposition of the Creator for 
the first simple organisms ; and hence he 
must necessarily belittle and degrade the j 
“ marvelous structure and properties ” of 
this wonderful little organism almost t o . 
"the inorganic dust under our feet ” in or
der to sustain his view of the origin of life 
on this earth by “ archigony,” as he calls it. , 
A more biassed and ev̂  n bigoted treatise 
on a scientific subject hardly exists in any 
language.

But there are also general philosophical 
objections to the hypothesis of spontaneous 
generation which render it wholly inad- | 
missible, aside from the self-contradictory 1 
statements of its chief exponents, and in 
addition to the acknowledged absence of 
any experimental tests going to favor its 
possibility. The very idea of life originat
ing out of not-living matter, independently 
of supernatural intervention, and that, too, 
without any such thing as pre-existing 
life or mental powers in the universe from 
which vitality and mentality could come, 
is a self-evident absurdity on its face. 
Such hypothesis would be even more diffi
cult to accept than the unnecessary and i 
unscriptural dogma that God created the 
world out of nothing. No man would be ! 
more ready, than Prof. Haeckel, to detect 
and point out such a philosophical impos
sibility as the idea of something having 
been created out of nothing, and he would j 
be justified in so doing on the general I 
axiomatic ground that “ from n6thing no- \ 
thing comes.” Yet he labors through a 
large portion of the “ History of Creation,” 
to prove thut the life and mental powers of 
the first living organism—powers so won
derful as to constitute it “ the primeval, 
parent of all other organisms ”—came into j 
existence out of absolutely nothing, since no 
life or mentality existed in the universe 
prior to the spontaneous rise of this mar
velous little animal Hence, “ poetic 
imagination,” to which he ascribes all 
religious belief in the supernatural, and on 
account of which there is no end to his 
ridicule of Christians, exists in his own' 
brain to a degree unparalleled even in th a t1 
of an insane religious fanatic. I t  is im- I

possible to conceive of a more superstitions 
and inflamed poetic fancy than the one 
which enables its possessor to believe in tic 
creation of the most important thing about 
on animal—its life and mental powers— 
out of nothing, and that, too, without a 
creator! Those who believe in the crea
tion of the world out of nothing, do not 
make themselves ridiculous by adding to 
it the absurdity of such creation without 
an almighty power for its accomplishment 
But Haeckel’s inflamed poetic fancy 
pictures his own soul as originating out of 
nothing, in the person of his “ primeval 
parent,” the moneron, without the aid, 
even, ot any originating power whatever. 
This modem Democritus is so surcharged 
with poetic imagination, that he sees not 
the least difficulty in Lelieving, “ with full 
assurance,” as he expresses it, that the 
most important something connected with 
man or the lower animals, could not only 
come into existence out of nothing, but 
that there can easily be a building withe ut 
a builder, a generation without a generator, 
laws without a lawgiver, and u creation 
without a creator ! I  solemnly aver that 
if all the religious faith in the super
natural, of all the theological seminaries, 
colleges, and universities in Christendcm, 
were boiled down and concentrated into 
one chair, it would not constitute a tithe 
of the poetic imagination w hich new falls 
to the lot of the single chair of natural 
history in the university of Jena, le t this 
revolutionary prodigy of the nineteenth 
century, witn an arrogant claim to about 
all the “philosophical culture ” of the age,* 
ridicules a religious belief in God and Bis 
works of creation and providence, as but a 
superstitious poetic fancy, too weak and 
childish for a scientific thinker to entertain 
for a moment, and only suited to the 
brains of sentimental women and preco
ciously developed children! A scientific 
investigator who is possessed of such 
«*philosophical culture” that he cannot

* “ Wliat is even more detrimental to the 
general understanding of nature as a whole thaa 
this one-sided tendency, is the want of a philoso
phical culture, and this applies to most of tU 
naturalists o f  the present day. . . . It is cot
to be wondered at that the deep inner truth of the 
theory o f descent remains a sealed book to those 
rude empiricists. . . . Even in our own day
most paleontologists examine and describe f<*ak 
without knowing the most important facts of em
bryology. — H a e c k e l , H istory o f  Creation, 
ii., pp. 247, 240, 250.



conceive of a single grain of sand, coming 
into existence out of nothing, even with the 
aid of almighty power, renders himself 
supremely ridiculous in the eyes of the 
thinking world by teaching for science, ns 
does Prof Haeckel, that the great soul 
and intellect of Sir Isaac Newton, for ex
ample, actually came into existence out of 
nothing by spontaneous generation; be
cause the mental powers ol Newton all came 
from those of the rmneron, “ the primeval 

arent of all other organisms,” tnere 
sin * no other source of mentality in the 

universe from which he could derive intel
lect, save that of his animal ancestors, 
which, of course, had obtained their sup
ply from the same spontaneously gene
rated “ primeval parent! ”

To assume that the spontaneous genera
tion of the first living organism was the 
result of the lam of Nature, acting upon 
inorganic material, and so combining its 
lifeless particles as to generate life and 
mental power, and that these laws were 
eternal in their nature and operation, is 
simply admitting the existence of God, to 
all intents and purposes, under another 
name. For laws of Nature, which could 
so manipulate lifeless matter, and so shape 
it, as to create a living, volitional, moving, 
growing, propagating animal, must pos
sess life and mentality to be imparted to 
such material structure, since nothing can 
impart to an object that which it does not 
itself possess. Tnese laws of Nature, which 
possessed this power to change inorganic 
dust to organic protoplasm, albumen bio
plasm, or whatever we may please to t»rm 
it, and then were capable of transfusing 
into such lifeless mass the elements of 
vitality and mentality, or volitional instinct, 
must have possessed the capability of first 
designing an orgfinic structure, with its 
complex parts adapted to the exercise of 
such vital and instinctive functions. And 
after having planned such an organism— 
requiring the very highest conceivable 
order of intellectuality—these “ eternal 
laws of Nature ” must have possessed the 
power of transferring to such lifeless mas3 
a fraction of their own life and mentality 
in order to animate the organism thus de
signed and shaped. Such assumed laws 
of Nature, therefore, clearly involve the 
very idea which we understand by the 
personal attributes of an omnipotent, om
niscient, and omnipresent God; and their 
assumed work, in thus producing a single

Spontaneous
organic being out of inorganic matter, 
would be the equivalent, in every sense oi 
the word, of the direct personal act of an 
intelligent creative Will. P ra t Haeckel's 
attempt, therefore, to attribute the origin 
of life and mental power, in the moneron, 
to the operation of the ** eternal laws of 
Nature,” in order to eliminate the intelli
gence and hand of God from His works of 
creation, is but an unintentional conversion 
of his lifeless, designless, mindless and will
less materialistic philosophy into a sort of 
improved form of pantheism, by changing 
Nature into a Personal God, having every 
qu ility and attribute ascribed to Him by 
Christian or Jew, thus affording another 
self-contradictory exhibition of his singu
larly inconsistent philosophy.

We do not doubt the reign of law as in
separable from every work of God in crea
tion and providence. We hold that God 
could no more act, in the construction of a 
living form, without the use of the laws of 
Nature, which He had ordained for the 
purpose, than He could deny himself or 
cease to exist,—or than He could create a 
world out of nothing; for such creation out 
of nothing, and such alone, would be with
out law and in defiance of ih The laws of 
Nature are God’s mode of operation in the 
physical universe, or His method of mani
festing Himself to His creatures, and may, 
to this extent* be considered a part of 
Himself just as man’s voluntary acts, 
through tne instrumentality of his hands 
and fingers, are a part of himself.

But as the reigning Monarch and Law
giver of the universe, it is but rational to 
believe that special laws may also be en
acted for special purposes, which, after 
having served their ends, as in miraculous 
interpositions, may be abrogated and set 
aside by the same power that enacted 
them; just as statutes in human legisla
tion are annulled when no longer needed. 
But that anything is done without law by 
God, by man, or by the operations of tho 
elements of Nature, I  deny equally with 
Prof. Haeckel, or any other evolutionist.

There is no such thing as chance or acci
dent in Nature, and no such a word as 
happen, scientifically speaking, though, by 
unscientifio usage, we may speak of a thing 
as having happened by chance or accident 
when the cause is not apparent or not 
foreseen and provided against Every act, 
however trifling, in the complex realms of 
motion, is as certainly determined by in
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flexible enactment, and by laws as fixed 
and settled as are those which control the 
movements of a planet Not a down or 
thistle-pappus, whirled and drifted by the 
cyclone, but at last will end its journey in 
some definite location determined by law; 
and this would be again repeated, and a 
thousand times repeated, with the nicest 
precision, the down falling in the same 
position without one hair’s variation, 
should the same wind act upon it and the 
same force be exerted under similar condi
tions. Thus, through laws ordained by 
Heaven not a single sparrow falltth with
out His all-searching notice, while our very 
hairs are numbered.

We olten fail to recognize the presence 
of law in the operations of Nature, owing 
to the complex intermingling of laws and 
causes of phenomena, proximate and re
mote. There is no effect, however, pro
duced in the universe but it depends on a 
cause involved in a law of Nature. Tho 
direct or immediate cause of one operation 
may be the secondary cause of another so 
remote that we can scarcely trace or detect 
their relation one to another; and could 
we trace or untangle all the causes of an 
event, immediate or secondary, efficient, 

roximate, or remote, we would find them 
ut links, connecting other causes, corre

lated in one grand concatination, back to 
God the primal fountain—the ultimate 
causation of all proximate or secondary 
conditions.

Thus the thistle-down was anchored, 
after being whirled through the heavens 
for days, perhaps, carried by aerial cur
rents in various directions, till at last en
tangled in the meshes of some grassy fiber, 
not by chance or accident, but by law. For 
the pappus was pulled down toward the 
the earth by the law of gravity, while it 
was carried upward and onward by tho 
counteracting force of the wind. But tho 
wind had its cause in heat, rarefying air in 
strata. Heat was caused by the rays of 
the sun, but modified by other causes such 
as those of rain-clouds, which again acted 
as causes in modifying the direction or 
force of the wind. Again, these rain- 
clouds were caused by heat coming from 
the sun and falling upon the surface of 
some body of water, changing it into 
vapor, thus causing it to rise high into the 
air where a cold stratum of the atmos
phere caused it to condense into rain and 
fall upon the meadow, thus causing that

particular spire of grass to shoot forth as 
the immediate cause of arresting and an
choring the pappus. And in this way do 
causes, and laws, and forces, intermingle 
and ramify through each other, interlaced 
beyond all comprehension of the most 
cultivated human intellect, while the sum 
of all conditions, proximate, secondary and 
remote, is embodied in the great ultimate 
cause of all causation—God himself,—as 
much surpassing Nature, and her com- 
jilicated laws and. forces, as the sun in the 
Leavens outweighs the down of the thistle.

But notwithstanding we are thus forced 
to recognize the operation of law in every 
event that occurs, there is and must be 
something above law in Nature, as there 
is something even above Nature in the 
universe, by which her laws have to be not 
cnly enacted, but intelligently directed, 
:n order to the accomplishment of theveiy 
things which Prof. Haeckel claims as the 
result of forces that act without intelli
gence and without a purpose. He says:

‘'All the different forms of organisms, which 
people are usually inclined to look upon as the 
products of creative power, acting fo r  a defnttt 
purpose, we, according to the theory of scledun. 
can conceive as the necessary production* oj 
natural selection, working without a purpose.”— 
H a e c k e l , H istory o f Creation, vol L, p. 176.

Passing by the question of the develop
ment or improvement of specific forms by 
natural selection, for the present, it is well 
to confine Prof. Haeckel to the first living 
animal—“ the primeval parent of all other 
organisms,” which confessedly did not and 
could not originate by “ natural selection,” 
because there manifestly can be no selec
tion till there are animal forms from which 
to select, and no survival of the fittest, till 
animals,^/ and unfit for survival, first exist, 
and consequently must have either been 
created or spontaneously generated The 
stubborn question, then, presents itself to 
this radical phase of materialistic philoso
phy : is it rational to snppose that an ani
mal, possessing all the functional organs 
of life necessary for growth, procreation, 
nutrition, voluntary motion, mental power, 
etc., could have been thus constructed by 
the action of purposeless laws and forces, 
without intelligent direction having been 
given to them, by which to bring the par
ticles of matter together in suitable rela
tion for the exercise of such vital and 
mental functions, and the production of 
such vital and mental phenomena? The



mere asking of the question is to empha
size the answer in the negative. As well 
might we expect the wind of the desert to 
drift the sand into furrows and > * v yes in 
such manner as to constitute the letters of 
the alphabet, and in such order as to spell 
out and write out the Lurd’s prayer pre
cisely as recorded iu the book of Matthew.

Should Prof. Haeckel chance to visit a 
far-off sand-plain in some uninhabited re
gion of the world, and there read the 
Lord’s Prayer, or the Declaration of. Inde
pendence, in plain letters in the sand, 
where no human foot-prints or other signs 
were visible, he would nevertheless in
stantly conclude that some educated human 
being had been there before him. But 
were that hypothesis absolutely precluded 
by circumstances, and should he be forced 
to believe that the letters, words and sen
tences were really produced by the action 
of the wind in drifting the sand, he would 
then as certainly and instantly conclude 
that some intelligent power must have 
had control of the wind and given direc- 
tiou to its currents by which these intel
ligent and intelligible results had betn 
accomplished. He would not for one mo
ment t jink of attributing this orderly and 
purposive arrangement of the sand-parti
cle h iuto letters, words and sentences to 
the operation of the settled laws of Nature, 
or to the interaction of the physical forces, 
unless such law3 and forces were abso
lutely under the direction of some intelli
gent power capable of thus controlling 
their action. Notwithstanding this would 
be his philosophical conclusion without a 
moment's hesitation, yet his first living ani
mal—the moneron—(which contains within 
its inconceivably complex organism all the 
organs and parts, though invisible, needed 
for the purposes of nutrition, growth, re
production, self-division, voluntary mo
tion, mental power, etc.) presents to the 
mind of this philosopher no orderly or in
telligent arrangement of parts or particles, 
no adaptation of means to ends, that 
might not easily have resulted from the 
purposeless washing of the ocean waves, 
and their designless action upon some 
chance atom of sedimentary deposit, two 
hundred million years ago! He has no 
trouble at all in believing jthat the blind 
and will-less laws and forces of Nature, 
with no intelligent direction whatever, 
might have easily organized this first liv
ing animal, which Darwin declares no

Spontaneous

“ unbiassed mind can study . . . with
out being struck with enthusiasm at its 
marvelous structure and properties” and 
which, for grandeur of conct ption, intelli
gent originality in design, and inconceiva
ble skill in execution, as far surpasses the 
supposed letters and words of sand in tho 
desert, as the magnificent oration of a 
Webster transcen s, in intellectuality, the 
unintelligible chattering of the magpie.

That an intelligent design cannot occur 
in Nature without the intervention of an 
intelligent designer, is an axiom so well 
settled, even in th \ Toots of science, that 
to deny or seek to evado it, from whatever 
pretext, indicates a mind devoid of bal
ance. Organized or living bodies, in the 
very nature of organic formations, cannot 
come into being from inorganic matter 
without a creative power behind them aud 
above them capable of forming such struc
tures, and possessing the life and mental 
powers for transference to such organ
isms necessary to make them living, voli
tional beings.. I  care not whether this 
creative energy be designated as a law of 
Nature, or as the God of Nature, it 
amounts to the same thing, since such 
organizing power, as I  have already urged, 
must not only possess intelligence to de
sign the structure, but the life and mental 
powers with which to animate the organ
ism after it is shaped. It must therefore 
stand forever as a settled and self-evident 
proposition, agaiust which the waves of 
atheistic materialism will dash in vain, 
that no animal structure, with parts suited 
to ends and uses, and where results are 
gained by the motion of such parts in 
combination, could have come originally 
into existence without previous plan and 
purpose on the part of some intelligent de
signer and artificer. I  simply defy the mind 
of mortal—and here evolutionists are 
challenged—to conceive of an animal or
ganism of the simplest form in Nature 
where the living adaptation of its parts 
and vital functions operate in harmony 
with the objects and uses of its being, 
without admitting the prior existence of 
wisdom, plan, forethought, in such struc
tural adjustment. Such a conception 
would be as impossible, in the very nature 
of things, as when looking upon a compli
cated time-piece to conceive of it as hav
ing originally come into existence by the 
accidental falling together of cogwheels, 
journals and journal-boxes, without an in
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telligent designer or mechanical construc
tor. I t  is true, that individual time-pieces 
now examined, may have been turned out 
by ingenious machinery, aud may not have 
cost a single minutes serious tnought on 
the part of the mechanic or artizan who 
put tnem together and set them to keeping 
time; just as a young fox now comes into 
the world by the machinery of established 
laws of Nature, without the special atten
tion of any intelligent designer or super
visor. But leaving this individual machine- 
made clock or watch, let us go back to its 
earliest progenitor,—the first clock or 
watch that was ever made,—and couceive 
of it, if we can, coming into existence by 
the unconscious mingling of journals, cog
wheels, etc., without admitting the pre
existence of intellectual genius for its de
sign, and mechanical, personal execution 
for its construction. So the present speci
men of a young fox, with its inborn and in
imitable cunning, is not the guide to the 
overthrow of spontaneous generation; but 
go back to the first fox, or, if evolutionists 
prefer it, to the first moneron, out of which 
the fox devi loped, and which must have 
contained, in their incipiency, the ele
ments of the fox’s cunning, atid then try to 
conceive of it, with its complex, though in
visible organism, and its nascent mental 
powers and vital functions, springing out 
of a little lump of inorganic dirt and 
without the intervention of pre-existing 
mind to plan its structure, or intelligent 
skill and energy to give direction to the 
atoms constituting its organism. Such a 
conception is a self-evident impossibility.

Thus do we demonstrate, in the most 
conclusive manner, that the spontaneous 
generation of a living animal is an impos
sibility in the very nature of things, so 
long as a less complex clock or watch 
could not make itself; though we are not 
required to prove a negative, considering 
it all-sufficient to rest on our logical rights 
and rationally claim the impossibility of 
spontaneous generation as fully established 
so long as its advocates can produce no 
proof in the affirmative.

But the most amusing and absurd fea
ture of this hypothesis, on the part of its 
greatest exponent and advocate, remains 
to be exposed. Prof. Haeckel, after virtu
ally giving up the contest and acknowl
edging that spontaneous generation is not 
now possible, and that it has never been 
proved by experiment, absolutely chal

lenges his opponents (think of it, ye disci
ples of Watts I) to prove Us impossibility, and 
declares, with a confident air of satisfac
tion (which he seems to think logically’ 
settles the whole questicn), that “The 1»<- 
possibihly of such a process can, in fact, 
never be pro ved.! ” He even gives his rea
sons why its “ impossibility ’* cannot be 
proved, by the iact that in the primeval 
times, when the first moneron came into 
t xistence by spontaneous generation (as if 
he knew by personal experience), “the 
general conditions cj hje m re entirely dijjer- 
ent from those of the pi event time,” ana re
fers to “ the enormous masses of caibur” 
then uncopdensed into coal, as conclusive 
] roof that “ a spontaneous generation uhuh 
novi is pei haps no longei' possible, may have 
taken place ” Such logic may do for the 
university of Jena, but it will hardly pass 
current among scientific thinkers here. 
But I  will quote his statement sufficiently 
full, for the reader to see that the piofessoi 
has not been misrepresented :

“ The impossibility of such a process can, in • 
fact, never be proved. For how can we know 
that in remote primeval times there did not exist 
conditions quite different from those at present 
obtaining, and which may hate rendered spon
taneous generation possible?” . . . “ Think
only of the fact that the enormous masses of cor- 
lon  which we now find deposited in the primary 
coal mountains,” etc. . . . 44 At that time,
under conditions quite different from those of to
day, a spontaneous generation, which now is per
haps no longer 7 omble, may hate taken jlace. 1 
. . . “ Indeed we can even positiiely and with
fu ll  assurance m aintain  that the general condi
tions o f life in  primeval times must hate been 
entirely different from those of the present iiiue.M 
—Haeckkl, H istory o f Creation, vol. i., pp. 841, 
342.

Let us now examine this carbon argu
ment which plays so important a part all 
the way through this discussion of the 
moneron in the History of Creation. 
Professor Haeckel thinks that the amount 
of uncondensed carbon floating in the air 
in the Carboniferous age may have ren
dered spontaneous generation possible, 
yet, strange to say, he distinctly teaches 
that spontaneous generation took place 
unnumbered millions of years before the 
Carboniferous period commenced! I 
quote:—

4 4 The first and longest division of the organic 
history of the earth is formed by the primeval 
epoch or the era of the tangled forests. It com 
prises the immense period from the first spon
taneous generation. from the origin o f the fird 
terrestrial organisms, to the end q f the bUuria*



intern  of deposits. During this immeasurable 
space of time, which iu all probability tras 
m idi Im gtr than aU the other fo u r  epochs taken 
together, the three most extensive of all tlio Nep- 
tanic systems of strata were deposited. ”—History 
of Creation, vol. ii., p. 9.

Thus, according to thi3 learned savant, 
all this “ immense period ” (at the begin
ning of which spontaneous generation oc
curred), longer than all tho rest of the his
tory of the earth put together, ended mil
lions of years before the Carboniferous age 
began! Yes, after this “ immense period ” 
had ended, the entire Devonian age inter
vened before the Carbon age was inaugu
rated! Yet this naturalist, who monopo
lizes most of the “ philosophical culture” 
of his profession, would establish the proba
bility of spontaneous generation by the ex
cessive presence of carbon at least 50,000, 
000 years (as the most moderate evolution
ists estimate it) before the Carbon period 
had commenced!

How does this embodiment of philo
sophic culture know, or what right has he 
to suspect t'iat there was an atom of car
bon on this earth, condensed or uncon
densed, as far back as the commencement 
of the Devonian ago, to say nothing of the 
Laurentian? There are no coal deposits 
in those strata to prove it. If living beings 
could come into existence by spontaneous 
generation, why could not carbon? Be
sides, how does he know but that the 
earth was visited by a monstrous cornet at 
the close of the Devonian age, and that it 
left its carbon tail, which inaugurated the 
Coal period? “ Indeed, we can positively 
and with fu ll assurance maintain,” that, 
since the “conditions of life” were “ en
tirely different ” in those “primeval times,” 
it may have been customary for comets to 
visit the earth and leave their tails as a 
token of friendly regard, and I  can even 
“ positively ” assert that one immense tail 
was composed entirely of carbon, which, 
in time, condensed into coal, inclosing a 
few specimens of vegetation which have 
successfully fooled modern geologists, and 
made them think the coal mountains were 
of vegetable origin! “ The impossibility
of such a process can, in fact, never be 
prove.!,” and, of course, it must therefore 
oe accepted as science! I  also “ positively” 
“ maintain,” and “ with full assurance,” that 
diamonds, which are composed of pure 
carbon, originated in that way, owing their 
spontaneous generation to the tail of a

Spontaneous
comet! Haeckel cannot disprove it, since 
the “ conditions 01 luo ” we, e so “ entirely 
different ” in those cometic tinier Hence, 
there could have been no carb n to cause 
spontaneous generation of monera at t.ie 
time his theory requires! I  fear this great 
naturalist has more of his peculiar “ philo
sophical culture ” than will prove good for 
him, as we shall see in a minute.

“ Indeed,” he says, “ we c m even posi
tively and with fu ll assurance maintain that 
the general conditions of life ” at that tiino 
were “ entirely different from those of the 
present time!” But how could the “ con
ditions of life” have anything to do with 
inorganic matter, prior to the existence of 
life on this earth, or in the universe ? This 
reference to the “ conditions of life,” as 
favorable to spontaneous generation, before 
life existed, is sheer nonsense, and has equal 
force when applied to the origin of dia
monds. But with all deference to the au
thority of such a sweeping assertion, and 
in all seriousness, I  will now prove “ posi
tively ” that the “ conditions of life ” were 
exactly the same in those “ primeval times ” 
as they are at present, since the very spe
cies of fish and mollusks which lived long 
before the Carboniferous period com
menced—in the Devonian and Silurian 
ages—not only continued to live all the 
way through the Carboniferous period, but 
have come down to the present time with
out the slightest change in their organic 
structures, as witness our still existing 
ganoids and numerous species of shell-fish. 
Here is proof which he probably will nut 
ignore. Darwin says:—

“ Some groups [of mollusks], as we have seen, 
have endured from  the earliest known dawn of 
life to the present day.** . . . “ In the genus lin
gula, for instance, the species which have suc
cessively appeared at all ages must have beeu 
connected by an unbroken series o f  generations 
from the lowest Silurian stratum to the present 
day.”—Origin o f  Species, pp. 293, 294.

Thus, instead of the c nditions of life 
being “ entirely different,” wo here have 
the positive proof that they were “ entirely * 
the same; for what better evidence do we 
need than the fact that fishes which lived 
millions of years before the age of carbon 
began, and also numerous species of mol
lusks, have continued with an “ unbroken 
series of generations ” through the Carbon
iferous period and all other subsequent 
periods down to the present time un
changed, as this highest living authority
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on Evolution, Mr. Darwin, assures us ? So 
much for this cheap assertion about “ the 
general conditions of life ” being “ entirely 
different,” as the only evidence in favor 
of a possib.e spontaneous generation in the 
past, which ho admits “ is perhaps no longer 
jiossible /” Was there ever a more complete 
scientific failure than thi 4 ?

But suppose we admit the correctness 
of Prof. Haeckel’s “philosophical” argu
ment for the present, what does it prove? 
Let us see. How does he know but that 
the various species were separately created 
by miraculous power in those “ primeval 
times,” when the “ conditions of life were 
entirely different?” “ The impossibility 
of such a process can, in fact, never bo 
proved,” and therefore it is scientific! 
How does he know but that a M carbon ” 
gargon existed in those early times capa
ble of working miracles and creating new 
species by special acts of power, and that 
he or she, as the case may be, has since 
retired from the earth ? “ Think only of
the fact that the enormous masses of car
bon” “ may have rendered” a miracle 
“ possible ” at that age, “ which now is per
haps no longer possible!” I t cannot be dis
proved, and therefore, according to the 
logic expounded from the University of 
Jena, special creations by an intelligent 
carbon god must be accepted as philosoph
ically established! Professor Haeckel’s 
highly “philosophical” mode of reasoning 
seems to be a kind of two-edged logical 
sword!

How, in fact, a man believing in spon
taneous generation can reasonably object 
to miracles, or to the separate creation of 
each individual species by the direct inter
position of an infinite Creator is more 
than I can imagine. As a proof that a be
lief in miracles must produce less of a 
mental strain upon a logical mind than the 
acceptance of the impossible process of 
•spontaneous generation, we see Mr. Dar
win deliberately choosing the former plan 
for the first few simple beings rather than 
the latter. We may rest assured that had 
there been the least rational ground for 
spontaneous generation, this shrewd nat
uralist would never have been found rev
erently bat reluctantly bending the knee 
by resorting to the special intervention of 
an infinite Creator to “breathe ” into that 
“ larva ” of a mollusk to find something by 
which to start evolution! He would have 
almost given his life for Haeckel’s scien

tific assurance, with a reasonable proof 
of spontaneom generation Professor 
Haeckel, however, was equal to the strain: 
for while believing firmly in spontaneous 
generation, he ridicules the belief in mir
acles as but the creation of a superstitious 
and poetical faith. If the father of evolu
tion laid its foundation in super*,tition and 
a poetical fancy, what are we to tlnnk of 
the superstructure? But look at the differ
ence as to the probability of the two systems 
of creation. While the miraculous pro
duction of a living being, by an act of the 
Creator, is only the transfer of a vital 
spark of a pre-existing life, having intel
lect capable of planning the structure 
Haeckel’s method, by means of a carbon 
miracle, is not only to construct an ingenious 
organism without prior ingenuity or men
tality, but absolutely to originate life cut 
i f  nothing, or without there having been a 
spark of life in the universe before it! 
Such a miracle would seem to defy human 
imagination. Yet Professor Haeckel is 
equal to the emergency. The world is 
surely in need of “ philosophical culture,” 
especially among believers in a carbon god 
which can not only construct ingenious 
organisms in the absence of all ingenuity, 
but can transfer life and mental powers to 
inorganic matter, while it has neither life 
nor mental powers to transfer!

Thus much for the History of Creation 
and its philosophical reasoning in favor of 
spontaneous generation as the origin of 
life, / which brings us to consider the 
Evolution of Man, by the same author, and 
its ingenious arguments in support of the 
the ory of descent

The aim of Prof. Haeckel in this work 
is to show, from the marked similarity of 
anatomical structure and the uniform em
bryonic development of all vertebrated 
animals, from the fish up to man, that 
they must have arisen by transmutation 
and gradual stages of development from a 
single primeval form of life, and that form a 
one-celled organism like the spontaneously 
generated monei'on. The entire argument 
of these two large volumes is based upon 
this general proposition, and its collateral 
elaborations, that man must have thus 
originated by natural selection and survi
val of the fittest from the primeval ganoid, 
the earliest known vertebrated animal, 
while this fish must be a lineal descendant 
by heredity and adaptation, of the ampbi- 

1 oxu 6S the ascidian, and the worm.



I  join issue with this great authority, 
and expect to show, by a fair cross exam
ination of his positions, that he believes 
nothing of the kind himself, and that every 
argament he frames and every law he lays 
down in support of his theory of descent, 
as well as his system of embryonic develop
ment, is ^elf-contradictory, self-annihilat
ing, and literally, overthrown by his own 
subsequent arguments. But before enter
ing upon this cross-examinational wish to 
slate, and urge upon the reader, by a few 
pertinent considerations, that no possible 
explanation of this admitted uniformity of 
anatomical structur j or similarity of em
bryonic development, so fully and ration
ally accounts for the observed facts and 
phenomena, as that of special acts of cre.i- 
tiou for the different species by an intelli
gent and personal Creator. 1 have dwelt 
upon this argument of the evolutionist at 
some length in the tenth chapter, in re
view of Prof. Huxley’s conclusions drawn 
from comparative anatomy; but will add 
a thought or two here preparatory to the 
main examination of the embryonic hypo
thesis as employed in support of evolution.

In the first place it seems to me that, 
admitting a special creative act, for each 
species demonstrated, it would be unrea
sonable to expect an entirely distinct pro
cess of embryonic development or plan of 
anatomical structure for each new species 
thus produced by such an intelligent arti
ficer. In fact a scientist would assume a 
priori, the exact opposite to be the case if 
li8 would reason logically. A mechanic 
who should undertake, for example, to de
sign a hundred different machines, for as 
many different kinds of work, all to be 
constructed of gear-wheels, journals, pul- 
lies, belts; eta, of various powers and com
binations, would be regarded as eccentric 
and conceited, rather than practical, if, in 
each individual machine he should vary 
the form and pitch of the cogs, the size, 
shape and numb r of the arms or spokes, 
the form of the hubs, or the material of 
the baits or the kind of wood and metal 
used in constructing the wheels, journals, 
eta, merely for t ’ sake of variety, especial
ly when one single plan for all these parts 
and one single kind of material would fully 
have answered the purpose. Prof. Haeckel, 
in his wisdom, would doubtless see a great 
absurdity in such a uniform plan of struc
ture in so many different machines each 
for a separate kind of work, and would

Spontaneous
scout the idea that one mechanic could 
have designed them &1L He would declare 
as hiS deliberate conviction* that they musk 
have individually grown or developed, one 
out of another, by some kiud of mechan
ical selection, or tney would not show such 
a typical resemblance in their general plan 
of structure.

Suppose this learned naturalist pos
sessed the ability, and should take a con
tract, to construct models for a similar 
number of different vertebrate species of 
animals, and should undertake to map out 
a plan for the embryonic course of develop
ment in each particular case, for future 
reproduction, I  will venture the assertion 
that there would be seen as much uniform
ity in such anatomy and mode of de
velopment in the main portions of these 
organisms, as is now witnessed in the same 
number of vertebated forms, unless he 
should act with special reference to his pet 
theory of descent Besides, there is no 
doubt but that this tendency toward a 
practical adherence to. one fundamental 
type or plan of structure would occasion
ally involve some trifling rudimentary 
parts in some of his models of animals nut 
needed in their specific work and mode of 
life, but which were of practical utility in 
other forms previously constructed on the 
same general plan, and which this natural
ist would weave into the exceptional forms 
011 the principle of unity of design, sym
metry of structure, or general artistic re
semblance in carrying out the entire con
tract Professor Haeckel would laugh at 
the naturalist who, on examining his gt nc- 
ral plan should declare that these symmet
rical rudimentary parts in some of the 
organic forms designed, were proof posi
tive that the models had grown one out of 
another by some sort of artistic selection or 
survival of the fittest, and he would equally 
smile at the simplicity of his critic who 
would pompously write a book to prove 
that the general uniformity of type, in all 
these vertebrated models, was conclusive 
evidence that intelligent purpose or inven
tive skill had nothing to do with them !

Should the author of The Evolution of 
Man ever undertake such a task as the ono 
supposed, and should he first make a 
model of a marsupial with five toes on 
each foot, a jackal with three toes on the 
hind feet and six in front, a fox with four 
toes in front and six behind, a lemur with 
two thumbs on each of its hands and seven
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toes on each of its feet, a baboon with two 
thumbs and six fingers on each of its four 
hands, and a man with eight fingers on 
each of his hands, and three toes on each 
foot; and should lie continue this diversity 
through all the other models of tue list, 
varying other parts of their anatomy in a 
correspondingly arbitrary degree (all of 
which he would no doubt possess the in
genuity to do, and which would possibly 
serve the purposes of life for these different 
species just as well as a uniform general 
type of structure), I  can assure him that 
such a variegated physiological and anato
mical salmagundi would be regarded by 
a judicial critic as an egotistical display of 
versatility and inventive skill, conspic
uous for its ingenuity rather than for its 
practical advantages in the straggle for ex
istence.

In like manner God could, had He so 
willed, have formed each species, through
out the entire animal kingdom, on a dif
ferent plan of structure or type of anato
my, and have ordained an entirely distinct 
programme ot embryonic development for 
each order, class, or tribe, as easily as he 
could have created the first organisms, 
without having any pattern to follow, as 
admitted by Darwin, with which to inau
gurate evolution; or as easily as he could 
make some classes of embryonic animals 
develop by uterine growth, and other 
classes by external eggs and the entirely 
different process of nidulation; or as easily 
as He could create distinct and radical types 
of anatomy for the different sub-kingdoms 
such' a3 vertebrata, articulata mollusca, 
etc. But it did not so please Him, as 
it would not so please Prof Haeckel 
were he to undertake the same task | 
with ability to carry it out After a per- ; 
sonal God has been apodeictically proved, 
as will be done at the close of this chapter,i 
and His existence shown to be a necessity j 
in the universe, as the originator of or- j 
ganic life and the creator of specific forms, 
then all difficulty as to this uniformity of 
plan in structure and development disap
pears, since this is clearly the manner m 
which any intelligent and consistent 
artificer would have proceeded, unless con
trolled by self-conceit or an overweening 
desire to displav his inventive skill rather 
than his practical good sense. As the 
general plan of anatomical structure an d ! 
development in the different species of I 
animals shows about the uniformity, diver-!

sity, and adaptability to use that would 
meet the approval of a modest and practi
cal designer and artificer, it is dearly not 
derogatory to the character or attributes 
of a personal God of infinite capabilities 
to credit Him with this diversified unifor
mity and versatility as the work of His 
Almighty hands.

Now, in opposing the Darwinian theory 
of descent by transmutation or evolution 
as generally understood, I  do not necessa
rily oppose the true use of evolution in 
the place where it belongs. But evolu
tion, in the proper sense, belongs to the 
one who creates or produces, not to the 
thing created or produced—to the mental 
operation of the worker, rather than to the 
work accomplished. I t is reasonable to 
suppose that a wheelbarrow, for example, 
may have evolved the idea of a cart, the 
cart evolved the idea of a wagon, the wagon 
that of the locomotive, etc.; but this evo
lution took place in the mental operation 
and constructive progress of the various 
workers whose inventive genius led them 
step by step from the simple one
wheeled barrow to the complex eight
wheeled locomotive. It surely does not 
support the idea that the barrow evolved 
itself into the cart by survival of the fit
test ;—that the cart developed itself into 
the wagon by the environment of other 
machinery and mechanical selection; or 
that the wagon grew into a locomotive by 
the accumulation of spontaneous varia
tions from age to age without the aid of 
intelligent design on the part of the count
less inventors whose mental workings alone 
did the evolving of this complex machine 
from the primordial design of the simple 
barrow. So, if there is or has been evolu
tion in the succeeding orders of organic 
life on this earth, as there no doubt must 
have been, from the moneron up to man, 
this evolutionary progress does not pre
clude special acts of creation for the spe
cies, but must have taken place in the pro
gressive acts of the creative will of the 
great Artificer of Nature, and these evolu
tionary trsuisitions in creative progress 
from the simple one-celled organism to the 
complex mammal have been the result, in 
each stage of development, of intelligent 
design and skillful adaptation to environ
ment and use. Not a bone in the osseous 
structure of a fish, nor a feather in the 
tail of a pigeon, has ever been evolved or 
permanently developed, except as the re-



salt of intelligent purpose either on the 
part of the creative will or the selective 
judgment of the fancier or breeder. The 
fact, as Haeckel and Darwin insist, that 
every animal, from the highest to the low
est, begins its embryonic existence with a 
single cell or ovule, does not preclude the 
necessity of original intelligent design in 
each step in this mode of development of 
the perfect animal from such simple start 
The fact as they further insist that these 
ovules are exactly alike in all animals, and 
that there is not the slightest difference 
between those of the man and those of the 
horse or dog, is proof positive that with
out intelligent design in the ordination of 
the original laws of organic development, 
there would be no certainty that the ovule 
of the horse might not develop into a dog, 
or man* if it should develop at all, and vise 
versa, as more fully elaborated in a subse
quent chapter. Two such small pellets of 
protoplasm or bioplasm, exactly alike, 
and of homogeneous substance, as evolu
tion teaches, could by no possibility 
change into complex organisms of such di
verse characteristics,—one differentiating 
into a monkey, for example, and the other 
into a whale,—except by the operation of 
laws intelligently enacted and specifically 
applied to those very cases by a creative 
Will above Nature.

For example : two masses of metal, of 
precisely the same material and size, at 
one time were placed before two American 
mechanics for development. These metallic 
ovules possessed no life, and could not 
move or perform labor till they had been 
transformed by intelligent design and in
ventive skill But the intellects of the two 
mechanics overshadowed them and their 
living, thinking souls breathed into them 
the breath of mechanical life, infusing into 
their inorganic molecules a part of their 
own natures, so to speak, and the two mo
tionless eggs of metal began to show signs 
of embryonic development and to take on 
the forms of things of life and thus grad
ually to differentiate into two very strange 
mechanical organisms. As in the order 
of Nature, first the embryonic forms ap
peared, embracing many mechanical fea
tures in common with previously existing 
species of machinery, such as screws, jour
nals, pulleys, levers, gear-wheels, cranks, 
etc., and at first, like most undifferentiated 
embryonic machines, could scarcely be 
distinguished the one from the other.

Spontaneous
Haeckel and Huxley, who happened to 
step into the shop at this time, and seeing 
these developing forms of mechanism, 
were puzzled in attempting to classify 
them, but finally decided on the principles 
of comparative anatomy, and the uniform
ity of all embryonic development, and es
pecially from their recent examination of 
the remains of ancient fossilized battering- 
rams in the British Museum, that these 
two partially developed machines must 
have evolved by mechanical selection from 
some early Egyptian war-engine, since this 
primeval progenitor, as well as the paleon- 
tologic hieroglyphics of that ancient peo
ple describing it, clearly shows the same 
kind of pulleys, crank-motion, and cog- 
gear, though not so cleverly differentiated 
as in the devices before them.

Of course these naturalists are able to 
see no intelligent design or purpose in the 
manner in which the cogs match into each 
other, or the wheels, pulleys and shafting 
combine ; notwithstanding they are forced 
to admit that aS means they are evidently 
adapted to certain ends to be accomplished, 
though all this must be the result of a pur
poseless mechanical selection, independent 
of personal, intelligent supervision The 
two mechanics, in the meantime, unknown 
to these naturalists, continue their work of 
development and adaptation, by pouring 
into these embryonic structures the fertil
izing influence s of their own inventive na
tures, while the levers, bands, cranks, pul
leys and gear-wheels continue every day to 
differentiate more and more, till at last 
the first signs of life appear by the motion 
of a distant shaft which causes the two 
machines to start into action with a 
strange humming and clattering sound. 
The outlines of the two machines have 
now so far changed by differentiation, 
since they first began to assume shape, 
that no one, not initiated into the secret 
of the two inventions, would believe for a 
moment that they had ever been exactly 
the same in form and substance, and that 
they had both developed with such 
strangely different forms and character
istics from two metallic, homogeneous 
eggs, precisely alike. Haeckel and Hux
ley m their philosophical ramblings, again 
call at the shop and in the absence of the 
mechanics chance to see these strange 
pieces of mechanism, and their interest is 
excited anew at their altered appearance 
since they had previously examined them.

Generation. 367



368 The Problem  0 /  H um an L ife.

They wonder what different kinds or spe
cies of apparatus they will finally diher- 
entiate into ; for all the time they have no 
knowledge or belief that intelligent design 
or inventive skill has anything to do with 
them, but look upon them as veritable 
cases of spontaneous variation and me
chanical development, the effects of envi
ronment and mineralogical selection, with
out necessarily involving any such poetical 
fancy or superstitious nonsense as a per
sonal plan or intelligent supervision.

But the natal day at last arrives. The 
two machines are bora and are clad in 
their richest robes of paint and varnish. 
The people are invited to the exhibition ; 
the motive-power is attached; and the 
curtain is lifted ; and behold! one stands 
before the gazing multitude of spectators 
a Howe sewing-machine, and the other a 
Hoe priii ting-press! The one seizes a 

iece of silk and, with its sewiug, frilling, 
emming and embroidering devices, sends 

forth from its clattering fingers a robe of 
exquisite design and finish fit for a queen 
to wear; while the other grasps a web of 
paper and automatically, with the most 
majestic movements of its revolving types, 
its swirling ink-rollers, its flying tapes, and 
intelligent hand-like folding devices, rains 
a shower of elegantly printed and folded 
newspapers at the rate of twenty thousand 
copies an hour!

How comes it, ciy the multitude, that 
these two lifeless and homogeneous masses 
of metal have thus developed into such 
complex machines, and how was it possi
ble for them, so exactly alike at the start, 
to differentiate into two such diverse forms 
of mechanism, suited to such entirely 
different and remarkable styles of labor ? 
Prof. Huxley steps forward and in one of 
his characteristic lectures on the “ demon
strative evidence of evolution,” assures the 
admiring crowd of lookers-on, that like 
.he differentiation of the horse from the 
orohippus, these machines must be a case 
of lateral development in two directions 
from James Watt’s first pumping engine, 
because in both machines he could see the 
old Watt rudimentary crank-pins and 
rings around the hubs, with some other 
typical parts such as peculiar bolt-heads, 
not necessary for practical use in the pres
ent apparatus; while Prof. Haeckel, fresh 
from the University of Jena, exhibits one 
of his infallible ontogenetic and phylo
genetic embryologies! plates, and a couple

of his “ systematic surveys,” by which he 
demonstrates the impossibility of any in
telligent design in the origin of either of 
these machines, and winds up his evidence 
by announcing the universal law of crank- 
oiogy, as the fundamental principle of all 
mechanical science, demonstrating that as 
both machines commenced existence in 
two undifferentiated lumps of metal ex
actly alike, they must therefore have 
arisen by phylogenetic gradations frem 
their earnest progenitor, the primitive one* 
celled stone-hammer of the lake-dwellers of 
Switzerland, by mineralogical select it n 
and crystaline differentiation ; and hence, 
that mechanical ingenuity', or purposive, 
intelligent design could have had nothing 
to do with them!

But at the close of these scientific in
quiries and explanations by the eminent 
authorities present, the two inventors, 
Houe and Hoe> being loudly called for by 
the audience, step forward and in a few 
brief sentences upset the entire system of 
designless evolution basted either upon 
survival of the fittest, or crankology, by 
announcing in the most positive manner 
that intelligent design and personal me
chanical skill were in every wheel, journal, 
band, pulley, crank and bolt of both ma
chines, and that every movement of each 
part, as well as every result of the move
ments of these parts, in the work accom
plished, had been forseen and planned 
with the nicest accuracy even before the 
two masses of metal had received the first 
blow; while they declare, upon their own 
unimpeachable authority, that every step 
of progress in the differentiation of these 
two complex mechanical organisms, from 
their first embryonic arrangement of parts 
to the finishing touch, had been the result 
of skillful execution in pursuance of the 
original plans carefully devised in the 
minds of the two inventors. And they 
wTind up their remarks by a wholesome 
lesson on natural science to these expon
ents of modern evolution, that without 
intelligent design and skillful execution, no 
complex adaptation of means to endscr 
separate parts to special uses can be found • 
cither in nature or among the works of man. 
And the moral i s : since such machines 
as these can not come into existence ex
cept by intelligent design and mechanical 
skill, on the part cf a supervising intellei t 
and power above them, then how is it 
conceivable that the complex physical and
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mental powers of man himself, who is 
capable of designing such inventions, could 
have arisen by a purposeless and design
less system of evolution from a moneron, 
—a lump of undifferentiated albumen,— 
without the intervention of some intelli
gent pow^r higher than the work thus 
accomplished ?

But this is not all there is in the lesson 
here taught by the gradual development 
of these two mechanical achievements. 
The same ingenious artificers, who planned 
an I developed these first or parent ma
chines, were also capable of devising and 
establishing combinations of mechanical 
laws, powers and appliances by which 
these peculiar species of machines might 
be perpetuated and turned out by auto
matic machinery, every part as perfectly 
developed as though it had passed under 
the special care and supervision of its 
original inventor and constructor. By 
this means the established work of 
carrying on the manufacture of these 
sewing-machines and printing-presses is 
now effected without the special miracu
lous intervention of a Howe and Hoe. 
The work is thus done by the settled com
bination of mechanical laws, powers, and 
appliances, though it requires tne profound 
logic of the University of Jena to reach 
tbe modern scientific conclusion that be
cause these machines are now made ac
cording to established laws, no intelligent 
design could have been needed to con
struct the primordial machines—the pro
genitors or prototypes of the species—nor 
any personal skill in establishing the sys
tem of laws and appliances for their repro
duction! Out of pity for Huxley and 
Haeckel the reader is left to carry out 
this unmistakable analogy to the works of 
God in Nature.

Thus, having prepared the way, we come 
to the examination of the arguments and 
reasoning of the author in favor of the 
theory of descent based upon embryology; 
and I state but the simple truth, when I 
say, that the entire two volumes of The 
Edilution of Man are devoted to the single 
proposition and its various elaborations, 
that in the embryonic development of a 
human being from an ovule or single cell, 
which is embraced under the general name 
of “ontogeny,” we have a brief recapitula
tion of “ phytogeny,” signifying the devel
opment of the race of man’s animal ances
tors from some simple, original, onc-cellod

I organism, such as the moneron ; and that 
this ontogenetic recapitulation of man’s phy- 

: logenetic or tribal pedigree includes sub
stantially, all the types of organic stru<>- 
ture through which man’s lineal descent 
from the moneron has brought him up to 
his present magnificent estate. In other 
words, these volumes teach that the diverse 
forms taken on by the human embryo, dur
ing its progressive growth and develop
ment, from the fecundation of the ovule to 
birth, represent the foi ms of all the animal 
species thi ough which its lineal descent can 
be traced—sucb as the monkey, dog, jackal, 
marsupial, tortoise, fish, amphioxus, ascid- 
ian, worm, amoeba, cytod and montron! 
Yet, fundamental and broad as is this 
general law of ontogeny and phvlogeny, it 
is a positive fact that the only two marked 
or even perceptible features of the human 
embryo which are claimed to present the 
slightest resemblance to the peculiar forms 
of lower animals, are the so-called “ gills” 
of tbe fish, which appear on the neck of 
the embryo from the second to the eighth 
week of growth, and the little “ human 
tail,” resembling that of the puppy or tor
toise. These two embryonic features, and 
these alone, constitute the entire stock in 
trade, upon which this expensive work of 
ontogeny and phylogeny has been carried 
on, and in elaboration and defence of which 
these two profound and ponderous vol
umes were written. Hence, if, in a fair 
and impartial sifting of the argument upon 
these two ontogenetic similarities, they 
shall break down and be demonstrated to 
be without the slightest foundation in 
physiological or anatomical science, then 
evidently the phylogenetic branch of the 
argument falls to the ground. This is the 
task we undertake first to accomplish in 
reviewing this great work.

To treat the reader fairly, as I  propose 
to do all through this argument, I must 
quote Prof. Haeckel’s own words suffi
ciently to show that he is not misrepre
sented. At the commencement of the 
Evolution of Man lie makes the following 
quotation from his former work, General 
Morphology, as representing his present 
position on the subject:

“ The history of the evolution of organisms 
consists of two kindred and closely connected 
parts: Ontogeny, which is the history of the cto- 
l at ion o f  individual organisms, and phylogeny\ 
which is the history of the evolution o f  organir 
tribes. Ontogeny is a brief and rapid recapitula
tion o f  phylogeny, dependent on the physiological
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functions of heredity (reproduction) and adapta
tion (nutrition). The individual organism repro- 
duces in  the rapid and short course o f its own evo
lution the most im portant o f the changes in  form  
through which its ancestors, according to laws 
of heredity and adaptation, have passed in  the 
slow and long course o f their paleontological evolu
tion.”

On page 6, voL i, he further explains 
his meaning:

“ This fundamental law, to which we shall re
cur again and again, and on the recognition of 
which depends the thorough understanding of 
the history of evolution, is briefly expressed in the 
proposition that the history of the germ is an epit
ome o f the history o f the descent; or in other words 
that ontogeny is a recapitulation o f phytogeny; 
or, somewhat more explicitly: that the series of 
forms through which the individual organism 
passes during its progress from the egg-cell to 
its fully developed state, is a  brief compressed re
production o f Use long series o f form s through 
which Use animal ancestors o f that organism  (or 
the ancestral forms of its species) have passed 
from  the earliest periods o f so-called organic crea
tion down to Hie present tim e.”

IVom such a sweeping definition of 
“ this fundamental law ” of ontogeny and 
phytogeny, in wjich no stronger words 
are to be found in the language, we would 
naturally expect, on examining a human 
embryo under the microscope, at the pro
per period of gestation, to behold an abso
lute microcosm of animal forms and struc
tures, embracing every conceivable shape 
and outline into which protista, sponges, 
polyps, worms, ascidians, fishes, reptiles 
and mammals had ever been moulded by 
that “ scrutinizing ” principle of Nature 
called “ natural selection;” since we are 
assured that this embiyo actually em
braces “ an epitome......... of the long series
o f form s .........from the earliest periods of
so-called organic creation down to the 
present time.” But, as just remarked, 
nothing of the kind is seen, even in Prof. 
Haeckel’s own specially prepared plates, 
which we may be sure would leave nothing 
of this kind out On the contrary, the entire 
ontogenetic “epitome ” dwindles down to 
the pitifully fabricated “ gill-arches ” of the 
fish and the contemptibly misreprosented 
“ human tail” of the tortoise.

In the History o f Creation, as well as in 
numerous pi ices in the Evolution of Man} 
Profess >r Haeckel makes a specialty of 
presenting illustrative plates, with figures 
of the embryos of various animals at cor
respondingly early and later stages of de
velopment, such as fish, tortoise, chicken, 
dog, rabbit, cal^ hog and man, in which at

the earlier stage the “ gills” and caudalap 
pendage of each are very distinctly and 
prominently shown, but at the later stages 
disappear entirely, or increase in promi 
nence as the specific character of the em* 
bryo requires. A superficial reader, 01 
one a little bit endowed with evolution* 
ary proclivities, examining these plates 
and reading the author’s positive asser
tions in regard to them, would be almost 
certain to conclude that man must have 
descended from the fish and the tortoise, 
or some other species of gilled and tailed 
animals, or else the human embiyo could 
not exhibit such prominently developed 
gill-arches, and such an exuberantly dona
ted caudal structure.

But I  must not neglect to give the reader 
proof from the pen of Prof. Haeckel that 
the so-called “ gill-arches of the fish ” and 
the “ little tail of man,” seen in the human 
embryo, are relied upon as the main pil
lars of the theory of descent as elaborated 
under “ this fundamental law” of onto
geny and phytogeny. I  quote a few brief 
paragraphs from the History o f Creation:

“ I wish especially to draw attention to Platen 
II. and III., which represent embryos in all stages 
of development, and in which we are not able to 
recognize a trace of the full grown animaL . . .  
Every one surely knows the gilt-arches of the fith  
. . . .  Now these gill-arches originally exist ci 
actly the same in man, in dogs, in fowls, and in 
tortoises, as well as in other vertebrate animals.”

“ Finally, while comparing the embryos on 
Plates II. and III., we must not fail to give at
tention again to the human tad , an organ which 
in the original condition man shares with all
other vertebrate animals...........Now man in the
first months of development possesses a real tail 
as well as his nearest kindred, the tail-less apes 
(orang-outang, chimpanzee, gorilla), and verte
brate animals in general.”—“ In this intimate 
connection of ontogeny and pbylogeny, I see one 
o f the most im portant and irrefutable proofs of 
the theory o f descent. No one can explain this 
phenomena unless he has recourse to the laws of 
inheritance and adaptation; by these alone ate 
they explicable.”—“ The rudimentary little tail of 
man is an irrefutable proof of the fact that he is 
descended from  tailed ancestors”—Haeckel, 
History o f Creation, vol. 1, pp. 289, 307, 306, 810, 
814.

We shall soon see whether this defiant 
asserter of evolution is safe in so emphati
cally challenging the world for any other 
explanation of these embryonic forms save 
by calling in the theory of descent To 
commence with these so-called “ gills,” I 
peremptorily deny that the embryos of 
the various animals represented in Pro! 
Haeckel’s plates show anything of the kind,



or any marks about the neck that can be 
fairly construed as representing these bran
chial organs peculiar to the fish. I  will give 
my reasons lor this unequivocal antagon
ism. If Prof. Haeckel’s elaborately and 
carefully prepared plates are critically ex
amined they, alone, will verify the truth of 
what I  am saying, as any one having a copy 
of his works will see, as I  proceed; for it 
is certain that the artist, under the direc
tion and inspiration of such a predeter
mined ontogenist and phylogenist, and 
such an inveterate plate-maker, would 
leave no derect in his embryonic figures 
which would detract from their force in 
aiding to demonstrate a fundamental law 
so universal and important as the one he 
here lays down in the Evolution o f Man, 
By the most casual examination, however, 
of any of the cuts, i ; will be seen first, that 
these “ gill-arches ” are not on the side of the 
neck at all, where fish-gills ore located, but 
almost directly across the throat of the em
bryo, proving, what I  supposed on first 
glancing at them, that they are folds in the 
leab of the neck, as the head of the em
bryo, at a very early stage is (in the case of 
all animals) abruptly bent down upon the 
chest This abrupt bend causes five or six 
wrinkles of the muscles of the neck, which, 
not being filled out by flesh as the embry o 
rapidly develops during the first few weeks, 
leave openings or slits which physiologists 
and anatomists have superficially mistaken 
for a typical representation of fish-gills, 
and which modern evolutionists have 
eagerly seized upon as a veritable proof 
that “ man and all the vertebrated animals 
have descended by transmutation from 
some branchial ancestor.” These flesh-folds, 
as the embryo develops and as the abrupt 
curvature of the neck straightens, are 
gradually absorbed into adjacent parts, and 
thus go to make up the jaws, nose, mouth, 
tongue, ears and other organs of the head 
and neck, by differentiation, as is clearly 
manifest by following the progressive 
changes from the earliest appearance of 
the embryo to its complete specific form, 
which occurs in the human organism at 
about the seventh or eighth week of ges
tation. I  prove that this is the disposi
tion which Nature makes of these neck- 
folds, by Prof. Haeckel himself:
. •• The first pair of gill-arches differentiate into
the rudiments of the upper and lower jaws...........
The gill-openings disappear by concrescence. 
Prom the gill-arches develop the jaws, the
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tongue-bone, and the bonelets (ossicles) of the 
ear.”—Evolution q f M an, vol. i, p. 404.

By substituting nock-folds or wrinkles for 
“ gill-arches” or “gill-openings” in thiq 
citation, it would no doubt state the truth 
in reference to this branch of embryology. 
No better proof is needed as to the cor
rectness of this view, than reference to 
Prof. Haeckel’s plates, in which these neck- 
wrinkles disappear gradually in all mam
mals as the organs of the head assume 
shape, though they remain slightly visible 
long after the throat-openings in these 
wrinkles are entirely dosed.

This rational and consistent explanation 
of these so-called gills, here for the first 
time given, is abundantly confirmed by 
reference to Prof. Haeckel’s plates (Evolu
tion of Man, vol. i, p. 362), in which he is 
so unfortuuate as to introduce a cut of the 
fish itself, which, as we shall soon see, like 
the vaulting ambition which o’erleaps it
self, lets the bottom out of the whole em- 
bryological argument as urged in support 
of evolution. This unfortunate cut of the 
fish dearly shows that the threat-folds, 
which appear at an early embryonic 6tage 
(the same precisely in the fish as in all 
other animals), are entirely distinct physi
ological marks from the true gill-arches 
which the same embryo dearly shows in the 
next stage of the cut, and no doubt would 
have shown in the first stage along with the 
thrcatfolds had a (undid presentation <j 
the facts been recorded. But n o ; the 
object of the author appears to have been 
to represent the early stage of the fish-em
bryo exactly like that of the human em
bryo, with the same throat-marks or so- 
called gill-openings, and in the same po
sition ; and then, at the second stage of the 
embryo, to show their transition and meta
morphosis into true gills (on the side of the 
neck wilt re they naturally and properly 
belong), with the throat-folds entirely van
ished ! How, let me ask this candid au
thority, did this second stage of the 
embryonic fish thus emerge into well- 
formed gills in the true piscatorial posi
tion at a single bound, without retaining a 
sign of the early throat-marks ? And how 
comes it that the early stage of the cut 
shows these throat-folds without a sign of 
the true gills in the place where they be
long, and where they appear in the ntxt 
stage of the cut? Prof. Haeckel’s main 
object in introducing this fishy phase of 
the embryonic question into his argument,
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was, as he admits, to show that these “ gill- 
arches,” which appear at the throat of the 
embryonic fish as in all other animals, 
differentiate into true gills and in the true 
position, while he also admits that in all 
other animals they differentiate into the 
various organs of the head, such as jaws, 
nose, tongue-bone, ears, etc. He does not 
try to tell us how the fish gets its jaws, 
nose, tongue-bone, etc., since its throat- 
folds are used to construct true gills!

But the most transparent deception 
about this “ gilT-argument is this: If these 
throat-folds of the embryonic fish, in the 
first stage of the cut, are really the com
mencement of the true and correctly formed 
gills of this fish, as Prof. Haeckel claims, 
which so distinctly show themselves in an 
entirely different position on the neck iu 
the second stage, is it at all likely that they 
would make this transition and travel this 
distance at a single leap, or without a 
gradual change in the form, as well as po
sition, while the embryo is developing? 
No! The common 88n e of every physiolo
gist or anatomist would tell him if these 
throat-folds in the embryonic fish really be
come the true gills by differentiation, that 
the transition of such marks, both in form 
and position, would be gradual end slow, 
and had such been the fact in the case of the 
fish, it is evident that Prof. Haeckel could 
easily have given a number of figures rep
resenting those throat-marks gradually but 
distinctly assuming shape and crawling 
over to the side of the neck by many em- 
bryological transitions. The very fact that 
he has not presented figures showing this 
unmistakable transition, is proof of the 
most positive kind that no such transition 
or differentiation takes place, and that in
stead of it the throat-folds disappear by 
differentiation and concrescence into nose, 
jaws, tongue, etc., as the same throat-folds 
disappear in mammals, and that the 
true gills of the fish appear in their proper 
place and form when they first show the in
volves, without any relation or reference to 
these embryonic wrinkles of the neck.

There is no excuse for this neglect on 
the part of Prof. Haeckel, to show these 
numerous transitions of the fish-embryo, 
since our present facilities for hatching 
fish artificially would have enabled him to 
record these stages of development (even 
every hour of progress if necessary), and to 
have watched them under the microscope 
for every change, however minute. In this

way an absolute “ systematic survey” of 
piscatorial embryology might have been 
easily mapped out in order to demonstrate 
this theory, had Pro! Haeckel dared to risk 
his ridiculous “ fundamental law ” of ontog
eny upon such a crucial test To suppose 
that a scientific investigator, who delves to 
the bottom of the ocean, and traverses 
every clime in search of monera, sponges, 
protista and cytods of all kinds to hrlp out 
his theory of development, did not think of 
such a demonstrative test of the correct
ness of his pivotal gill-argument, is to de
clare him an ignoramus in his pi ofeasor- 
ship of natural history. To suppose that 
he thought of it and then neglected such 
an overwhelming opportunity to settle this 
gill-question forever, on the supposition 
that the facts of such gradual transition 
were in his favor, is to credit him with a 
degree of stupidity and even imbecility in 
his work which his ingenious twisting of 
science and natural phenomena nowhere 
warrants in his books. The conclusion, then, 
is irresistible that the facts are against 
him, and that he knew it, and hence that 
these neck-folds observed in the early em
bryos of all animals have nothing what
ever to do with gills, have no true resem
blance of them, and consequently thatontog' 
eny, as based on this vaunted “ epitome,’’ 
or “ brief and rapid recapitulation of phy- 
logeny,” ignominiously breaks down so far 
as this stereotyped gill-argument is con
cerned.

But there is another self-annihilating 
feature about these cuts of the embryonic 
fish that must not be overlooked. ‘ In the 
figure representing the early embryo there 
are six distinct slits or creases across the 
throat, while in the second stage of the 
figure, in which the true branchiae appear, 
there are only four giH-openings. just as 
there ought to be. Now, if thess throat- 
marks or so-called gill-openings are really 
the first appearance of the true branchiae 
of this fish, how happens it that the num
ber of openings decreases one-third in the 
next figure at a single transitional bound? 
Is it likely that the embryonic fish really 
possesses one-third more true gill-openings 
in its earlier or undeveloped s‘age than it 
possesses when fully developed ? To show 
the conclusiveness of the argument here 
involved against this ontogenetic law, we 
have only to examine a score or more of 
separate cuts in these plates, representing 
the developing embryos of the different
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animals, and we will find that in not one sin
gle instance, does the number of true organic 
parts, shown in the earlier stage of a figure, 
decrease iu the later stage. Take the legs, 
arms, fingers, toes, fins, daws, hoofs, eyes, 
ears, etc., of the different animals repre
sented, and it is an incontrovertible fact 
that the exact number shown at the earli
est appearance of any of these organs, per
sists without increase or diminution in the 
fully developed embryo! Thus again, and 
in an unanswerable and unexpected way, 
are these throat-folds demonstrated to 
have no sort of relation to gill-arches, even 
in the embryonic fish itself, and conse
quently, as a matter of course, cannot rep
resent “ gills” iu any other embryonic 
being illustrated.

* Ti8 true, Prof. Haeckel might have 
directed his artist, had he thought of it, 
to give two more strokes of his graver 
across the neck of his developed embry
onic fish, and thus have made the number 
of true gill-openings correspond to the 
six pseudo branchim across the throat of 
the earlier figure. But it is presumable 
that he was scarcely willing to risk the ex
periment of forcing upon the sc ientific 
world, even upon the high authority of 
the University of Jena, more real gill- 
openings than his fish possessed, though 
he virtually does this in the six throat-slits 
of his earlier figure, which he positively 
declares to be the true gills of this fish.

But finally, to shatter this ontogenetic 
and phylogenetic law, and expose the 
fraudalent character of the entire fish-gill 
argument, we have only to inquire: if 
these so-called gill-arches in the human 
embryo are really intended to represent 
man’s lineal descent from the fish and thus 
“ recapitulate ” his phylogeny, then what 
do the very same gill-arches or throat- 
folds represent in the fish itself? Is it 
thus intended that the “ ontogeny ” of the 
fish shall “ recapitulate” itself, instead of 
its “phylogeny” or tribal descent from 
still lower animals in the ancestral line? 
If so, then of what use is this boasted 
fundamental law of “ ontogeny ” in epito
mizing “ phylogeny,” if, instead of repro
ducing earlier ancestral forms, it simply 
reproduces its own specific form twice in 
two different locations on its own neck ? 
Pshaw! If this law of “ ontogeny” could 
recapitulate the ears of an ass somewhere 
on tne embryo of a goose, it would come 
nearer recording its own phylogenetic
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character than by making a fish go through 
; the sham performance of recapitulating its 
, own gills! Thus again does this vaunted 
I law, so fundamental and universal that it 
requires two large volumes to elucidate its 
ramifying application, stultify itself, and 
reduce every argument based upon it to 
self-nugatory nonsense.

Unfortunate Haeckel! Like Balaam of 
! old, he opened his mouth to cuise Israel,
; but God hath changed it into a blessing!
1 This comes from his maladroit but provi
dential blunder of unwittingly incorpora- 

i ting this disastrous cut of t ie  embryonic 
fish into his plates among those of other 
| animals. Had he been content to let well- 
( enough alone, or had he been shrewd 
: enough to keep the fish entirely out of 
I sight, he might have retained the key to 
j the true solution of this gill-arch problem 
in the secret archives of his own brain, 
and the unwary might have been hood
winked to believe that possibly there was 
something in this embryological fish-gill 
argument But his anxiety to curse was 

, too great The glittering evolution gold 
i of Balak dazzled his eyes; he yielded to 
j the temptation, and inserted the cut of the 
! embiyonic fish; and behold! the entire 
| ontogenetic law is thereby shattered and 
! the theory' of 'descent broken down. He 
has, in his zeal to misrepresent Nature, 

j overcharged his “ phylogenetic ” gun just 
| one grape-shot too much, and its recoil 
has split the “ gill-arch ” hypothesis wide 
open, scattering the fragments of its epito
mized “ recapitulation ” into the dust

But while the theory of descent thus 
muddles every thing it touches, converting 

! every argument it advances into distorted 
self-contradiction, how beautifully simple 
and every-way consistent is the explanation 

! here given of these embryonic throat-folds 
| in all animals, on the supposition that they 
furnish substance for differentiation into 
jaws, nose, mouth, etc., making them ap- 

! propriate alike to the mammal, the bird, 
the reptile and the fish! But how ridicu
lously inappropriate, as typical if descent 
from lower forms, are these “ gill-arches ” 
when epitomized and recapitulated in the 
fish itself I

Now I  protest, before evolutionists write 
another syllable about this “ fundamental 
law ” or these ontogenetic “ gill-arches ” in 
embryonic infants, as proof of man’s de
scent from “ some branchial ancestor,” that 
they set to work logically and scientifically
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to dispose of the same identical throat- 
folds in the fish itself, and either show 
some sense or meaning in such a slipshod 
“ fundamental law ” of ontogeny, or else 
abandon the gill-argument entirely as 
urge l in favor of evolution. For, the 
idea of such a “ recapitulation” of “ gill- 
arches” in two distinct locations on the 
neck of the embryonic fish, to show Us de
scent from  itself is an absurdity which no 
epithet in the language can exaggerate. I  
insist further, before this “ gill ’-argument 
is again impudently thrust into the faces 
of opponents of evolution, that Prof. 
Haeckel or some one of his ontogenetic 
colaborators shall give us a “ systematic 
survey ” of these embryonic throat-folds in 
the fish, and thereby prove by a series of 
authenticated engravings, that the six 
pseudo gill openings change, by numerous 
gradual transitions, to four, and that they 
crawl over from the throat to the side of 
the neck by the same slow but unmistak
able transitions, thus becoming the true 
gill-arches of the fish. And I call upon 
the pre« of the country, which has, like 
many of the clergy, yielded a too ready 
assent to the claims of this theory, n )t to 
pass these criticisms of the pivotal argu
ments of Darwin, Haeckel, & Co. by in 
silence, but that they urge u£on these high 
authorities in natural science the necessity 
of answering the points here made against 
evolution, or forever after holding their 
peace.

Now as reg irds the “ little tail of man,” 
about which Prof. Haeckel and Mr. Dar
win have so much to s ly, and which is re
garded by all evolutionists as such a power
ful proof of man’s descent “ from tailed 
ancestors,” I  wish to remark, that a more 
manifest and inexcusable- misconception 
upon an important scientific question, was 
never harbored by men making preten
sions to philosophical knowledge or accu
rate scientific observation. I  propose to 
make Prof. Haeckel my principal witness 
in the demolition of this “ tail ” argument, 
as has just been done in the “ gill ” argu
ment, and, as the reader will soon see, with 
the same disastrous results; demonstrating 
by his own unmistakable teaching, even 
admitting all he claims in regard to these 
embryonic appearances, that they can have 
nothing whatever to do with man’s de
scent from lower animals. But before put
ting this eminent scientist upon the wit
ness-stand, and forcing him utterly to de

molish his own fundamental law of on
togeny as a ‘‘condensed recapitulation” 
of phytogeny, I  wish critically and anatom
ically to examine this question of embry
onic development, aud ascertain if there is 
any foundation in fact for this assumption 
of a “ human tail,” or in other worus, see 
if any such thing exists as an abnormal 
caudal structure in the human embryo at 
any stage of its development I  deny 
that any such thing exists.

F irst then, I  call the attention of anato
mists and physiologists to the demon
strable fact that this so-called “ human 
tail ” does not disappear at all from the 
embryo as Prof. Haeckel assumes, but ab
solutely continues to grow in size and 
length with the gradual growth and de
velopment of the embryo. All there is of 
thisso-called “tail,” when closely examined, 
is the well-known and normal os coccyx, or 
extension of the spinal column below the 
frame-work of the hips, which only appears 
to be abnormally elongated in the early 
embryo in proportion to its body, owing to 
the fact that the spine is the first, part of 
the animal frame-work to develop, and of 
course, to the eyes of superficial observers, 
appears to be very much extended in 
length,—to be in fact, a veritable “ human 
tail,” nearly equal in length to that of the 
embryonic puppy or tortoise. This elon
gated appearance, however, clearly results 
from the fact that the fleshy portion of 
the body has not yet developed at this 
early stage, proportionately to the growth 
of the spinal column. But as soon as the 
embryo h is advanced beyond this early 
stage, in which this so-called tail appears 
so elongated, it is perfectly dear, even from 
Prof. Hieckel’s plates, that, so far from 
the of? coccyx becoming shorter, it actually 
increases in length with the growth of the 
embryo, only the flesh of the lower trunk, 
as well as the legs, now begin to develop 
more rapidly and to cover up this exterior 
portion of the spine, till at about the 
fifteenth week of human gestation it is en
tirely hidden from view; and then, to the 
sagacious eyes of Haeckel and Darwin, 
this “ little tail of man ” has become “ abor
ted and this is what they urge as a con
clusive ontogenetic proof of phylogeny!
The panting ostrich thrusts its head into j 
the sand, and thinks it has successfully ] 
eluded the hunter because it fails to see 
him. This ludicrous performance, how
ever, shows more logical common sense



than does Haeckel’s audacious proclama
tion that the “ human tail ” has become 
aborted and ceases to exist, because the 
body of the embryo has extended around 
it and covered it u p ! Should Prof. 
Haeckel chance to find a man in some 
savage tribe, who had met with an accident 
that had removed the ilesh and laid bare 
the os coccyx, he would be out with a mono
graph proclaiming a new race of tailcd- 
rnen by the same “ philosophical culture ” 
which prevents his observing this true 
cause of “ abortion ” in the little tail of 
the human embryo!

The plain truth is, evolutionists are so 
anxious to rake up some sort of evidence 
favorable to the theory of descent, that 
they seem not only to lose their reasoning 
powers when drawing plain inferences, 
out they have become so blinded by their 
overweening desire to prove their blood- 
relationship to the brute creation that they 
appear to have lost even their faculties of 
observation. Had it not been for this, 
Prof. Haeckel could easily have seen that 
the human embryo has no sign of a tail, 
except the os coccyx which stays with it 
during life and grows with its growth ; 
while it is an observable and undeniable fact 
that every single vertebra, or joint of the 
spine, which first appears in the embryo, 
continues to increase in distinctness and 
size as the child develops. These pur
blind investigators, however, observing the 
lower .extremity of the spinal column pro
jecting beyond the pelvic portion of the 
frame-work not yet so fully developed, 
never think to count these vertebrae, out, 
like mere children in science, jump at con
clusions and suppose that this vertebral 
column becomes shorter and shorter, 
when in reality it is nothing but the other 
portions of the frame-work and flesh of the 
embryonic body developing downward to 
cover it! If these superficial anatomists 
will take the trouble to once count the 
vertebrae of a human and canine embryo 
when first completely formed, and then 
count the same joints in the matured 
skeletons of the two species, they will 
learn to their suprise that not one joint 
or fraction of proportionate length has in 
either of them gained or lost by develop
ment since their spinal columns first ap
peared complete in the embryos.

It should be observed, however, that in 
the embryos of animals with very long 
tails, normally, the extreme terminal verte
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brae may not develop and show themselves 
so early as the more important joints of 
the spine formiug the frame work of the 
body, and this tardiness in the develop
ment of the less important vertebra: (by 
the way a sensible tiling on the part of 
Nature) makes the contrast between the 
apparent length of spinal column in the 
human embryo and tliat of a dog, for ex
ample, less conspicuous, and, as a conse- 

uence, causes the human spine to appeal* 
isproportionately long. But it is never

theless an indisputable fact in embryonic 
anatomy that no joint of the spine of any 
animal ever disappears or becomes aborted 
after it has once developed, and hence 
Haeckel’s little “ human tail” is a myth,— 
a weak invention of his own highly “poetic 
imagination.”

Thus by a fair anatomical survey and 
statement of the case, here for the first time 
given, it is setn that this “ human-tail ” 
argument, which has played such a prom
inent part in support of evolution, aud 
produced such havoc with theological 
views of creation in the estimation of 
Haeckel and Darwin, turns out to be no 
“ tail ” at all, under any careful observation 
or fair reasoning. And I  will only add 
that tho view here taken will be fully sus
tained by any candid aud competent anat
omist who will examine Prof. Haeckel’s 
plates. These alone will show that all the 
“human tail” there is or that ever appears in 
the human embryo is the normal os coccyx, 
which, so far from disappearing or becom
ing “ aborted,” as evolutionists would 
teach, continues with every human being 
through life. One can scarcely avoid ex
pressing astonishment, on reading the ar
guments of these eminent authorities, at 
the superficial character of most of their 
scientific observations and reasonings. 
Such puerility positively tends to weaken 
one’s faith in the value of all scientific au
thority, and renders even our best text
books objects of suspicion and distrust

But there is tho same inconsistency in 
this “ tail ” argument, and in the plates 
supporting it in Prof. Haeckel’s booxs, as 
was recently brought to light in our ex
amination of the “ gill ” argument. These 
unfortunate plates, which claim to repre
sent the embryonic infant with the tail of 
the tortoise, as proof that man descended 
“ from tailed ancestors,” also show the fish 
embryo with an exact copy of the little 
“ human tail ” so that the one cannot be
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distinguished from the other. Now tbe 
liih evidently did not descend from tbe 
tortoise, according to evolution, nor from 
any other “ t tiled ancestor” having such a 
slender caudal extremity. What business, 
t lien, has th.s fishy cut, I  would like to ask 
oar representative authoritv on embry- 
ology, with the litfcl) “ human tail” of the 
tortoise, since Professor Haeckel distinctly 
t ells us, in his fundamental ontogenetic 
1 iw, that the tortoise (with its “ gill-arches,” 
a 3 represented in his plates) must have 
descended from the fish? O, I  see how it 
i i, now! The fish has descended from the 
musk-rai or from some other tailed amphi
bian, and that's the way it has come into 
possession of its fac simile of the little 
“ human tail! ” But, the reader is ready 
to say, this i3 a mistake; because it is 
distinctly claimed by evolutionists that all 
these amphibious animals descended from 
the fish, since they all have “ gill-arches ” 
like the infant What of that, my friend? 
Evolution also tells us that all cattle are 
lineal descendants of the fish, since they 
loo have “ gill-arches;” and Prof. Haeckel 
as distinctly assures us that whales and 
‘'many genuine fishes” have no doubt 
evolved from “hoofed animals” (History 
of Creation, vol i, p. 14; voL ii, p. 251), 
which were in the h ibit of going into the 
water for food, a 3 do musk-rats and otters! 
This double-geared, back-action system of 
descent is not only a convenient but a 
wonderful thing, take it all in all, and 
doubtless we shall never again see its like 
on earth. How transparent it makes the 
whole problem of this tail of the tortoise 
or musk-rat attached to the embryonic fish! 
H a buffalo bull can evolv? from a sturgeon, 
retaining its phylogenetic “ gill-arches,” 
and then evolve back agaiu into a black 
bass, or other “genuine fishes,” taking 
al mg the ontogenetic rudimentary “ little 
bones ” of thiir “ lost lund-legs,” as Pro
fessor Haeckel teaches (History of Creation, 
vol, i, p. 14), why not a beaver, after evolv
ing from a porgy and retaining its “ gills,” 
then evolve back again into a flounder, 
cirrying with it its ontogenetic “ ta il?” 
The whole theory of descent is thus full of 
marvels and is actually slopping over with 
44 philosophical culture.”

Now I  beg the reader not to think 
for a moment that I  am trifling with the 
subject, or treating Prof. Haeckel with 
sarcasm instead of solid, sober argument 
I mean every word I  say when I  urge that,

according to his plain and unmistakable 
teaching, otters, beavers, aud musk-rats, 
as well as horses, monkeys and men, could 
naturally and legitimately be expected to 
evolve back into fishes, carrying with them 
an “ epitome ” of their peculiar organs, by 
the same identical law of heredity and 
adaptation which transmuted a fish into a 
monkey or a man. Shall I  prove it? Here 
it is:

“ An eighth and last law of adaptation we may 
call the law of unlim ited  or in finite adaptation.
By it we simply mean to express that we know o] 
no lim it to the variation o f organic form* occa
sioned by the external conditions o f existence.'’— 
H istory o f Creation, voL i, p. 242.

Prof. Haecl/d, therefore, can reasonably 
“believe ” and “ with full assurance main
tain,” as he did about spontaneous gene
ration being possible in the carboniferous 
age, that his embryonic fish obtained its 
fac simile of the little “human tail” by 
having descended from a Kaffer or Hotten
to t Why not ? If this “ eighth and last law 
of adaptation ” is “ unlimited,” there is no 
reason, as I  show in a future chapter, why 
an elephant should not be transmuted into 
a mouse, as well as a mouse into an elephant, 
or a man into a fish, as well as a fish 
into a man. And if this “ eighth and 
last law of adaptation ” is “ infinite,*' 
Haeckel ought not to be an atheist another 
day, si lice there would be no trouble in such 
an “ infinite” law transforming a worm 
into an “ infinite ” God! If our philoso
pher, in order to retain his atheism, shall 
insist that such transformation of a worm 
into a God is impossible, and therefore 
beyond human belief, then his “last law 
of adaptation” becomes the “ last ditch’' 
of evolution, for being neither “unlimited" 
nor “ infinite,” it breaks down os a law, and 
and with it the entire theory it supports, 
as will now be shown:

Look at the argument. Prof. Haeckel 
cannot believe in the development of an 
“ infinite” God from a moneron, even un- \ 
der the manipulation of a “ law of unlim
ited or infinite adaptation,” because he says 
this would require a “ poetic faith,” and \ 
“ where faith commences science ends.” (His
tory of Creation, voL i., p. 9 ). Then there j 
is evidently no “ science ” in evolution, since j 
its very commencement depends upon tbe j 
spontaneous generation of the moneron ; 
by the influence of “ carbon,” “ which now * 
is perhaps no longer possible ;” and Prof 
Haeckel “ believes” that it so occurred,
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and even maintains it “ with full assur
ance.” Hence, as it requires “ faith ” to 
conceive of the start of evolution, there 
“science” ended. And as it requiref ‘faith” 
to couceive of its continuance in “ Hoofed 
animals ” evolving into whales and “ many 
genuine fishes,” it is plain that “ science ” 
has no more to do with the progress of 
evolution than it had with its start Hence 
as the whole theory of descent depends 
upon “ faith,” even vastly more “poetic” 
tnan to accept creative intervention by 
an intelligent God, it follows that Prof. 
Haeckel Inis thus publicly abandoned evo
lution as totally unscientific, since “where 
faith commences science ends.”

We have seen, two or three pages back, 
that the fish, by ontogeneticafly “ re
capitulating ” its own “ gill-arches ” on an
other part <©f its embryonic neck, con
verted Haeckel's fundamental law of phy- 
logeny into a faree. In the same manner 
the tortoise, by “ recapitulating ” its own 
tail in its early embryonic condition, with
out the slightest regard to Haeckel’s 
fundamental law, places the “ ta il” and 
“gill” argument in the same category. If 
there is any consistency in this law, why 
does not the embryonic tortoise, instead 
of so prominently displaying its own tail, 
recapitulate the forked tail of the early ga
noid—its oldest vertebrated ancestor— 
and thus pay some respect to Haeckel's 
fundamental law of phylogeny? And if 
there is any truth in this principle of on
togeny in recapitulating the early animal 
forms through which our ancestral line of 
descent has brought us, why do all verte
brate embryos show heads, in excessive 
proportions, among their first-developed 
and most prominent features ? Prof. 
Haeckel tells us that the acephalous or 
headless amphioxus was one of the nearest 
lineal ancestors of the vertebrate sub-king
dom. Had this “ fundamental law of on
togeny ” taken the precaution to develop 
all vertebrate embryos, including man, with 
headless bodies, up to a certain period, and 
then suddenly cause them to assume 
heads, it would have shown some resem
blance to a fundamental “phylogenetic ” 
principle, and Haeckel could, with some 
show of reason, have claimed such an em
bryonic performance as a veritable “ reca
pitulation ” of an early ancestral form. But 
with this ridiculous law of ontogeuy caus
ing all vertebrate embryos to show big 
heads at the very start, ia defiance of their

acephalous*great-grandfather, the amphi
oxus;—with embryonic fishes recapitulat
ing their own “ gill-arches,” and tlie tails 
of their descendants rather than those oi 
their progenitors;—with the embryos oi 
tortoises “ recapitulating” their own tails 

| instead of the forked tails of fishes or 
| other forms peculiar to their earlier ances- 
j tors; it is high time for Prof. Haeckel to 
call a convention of evolutionists, and re
construct such a crazy law of “ ontogeny,” 
or else abandon forever liis fundamental 
principle of “ phylogeny” as a self-con
victed fraud impertinently thrust into the 
science of embryology.

But I  have at last reached the proper 
place for my promised evidence from Prof. 
Haeckel li.mself,—proof conclusive and 
overwhelming,—that, even supposing em
bryonic infants do possess real “ gills” 
and averitable “ human tail,” this is no evi
dence at all of “phylogeny,” or that man de
scended from  “ giiled ” and “ tailed” ances
tors. If I  am able to produce such proof 
as this, from the unmistakable statements 
of this authority, without misconstruction 
of his language or straining its meaning, 
then clearly, it must force conviction upon 
the mind of every candid reader that tha 
theory of descent is unworthy of confidence 
and should be cast aside as but the worth
less rubbish of modern speculative thought

To fulfill this pledge I  now call atten
tion to the ascidian or “ sea-squirt,” a class 
of animals generally supposed to belong 
to the mollusca, but at any rate universally 
admitted (even by Prof. Haeckel and Mr. 
Darwin) to belong to the general division 
of inveilebrata, and to have developed long 
before any vertebrate animal had an exist
ence. Prof. Haeckel urges many con
siderations to show that the sea-squirt was 
one of the near, if not nearest, progenitors 
of the first vertebrate animals, that is, 
animals having a backbone and spinal 
marrow. Yet it is declared by this great 
authority, without apparently seeing its 
bearing upon his “ fundamental law” of 
phylogeny, that the young sea-squirt pos
sesses the distinct rudiments of a back
bone (corda dorsalis or notochord) and spinal 
marrow (medullary tube), which becomes 
less and less distinct as this larva devel
ops, till finally in the matured ascidian 
both rudiments disappear! Here is the 
proof:—

“ In the mature sea-squirt there is no trace oj 
a mtochord, an inner bony axis, Ih is  adds in
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terest to tlie fa c t, that the young anim al, as it 
emerges from the egg, has a notochord, above 
which lies a rudimentary m edullary tube. In 
t lie mature sea-squirt this tube is entirely shriv
eled up .''—Evolution o f M an, vol. i, p. 432.

Thus we have the overwhelming fact 
confronting this “ fundamental law of 
ontogeny and phylogeny ” that the young 
of an invertebrate class of animals, antici
pates the backbone and spinal marrow of 
Uie coming vertebrate sub-kingdom; and 
we have the still more important fact that 
these organs, so plainly visible in the 
young, entirely disappear in the matured 
animal, precisely as the “ gill-arches ’* and 
“ little tail of man ” are claimed to disap- 
]>ear as the young vertebrate develops! 
Yet there is no “ phylogeny” about this 
peculiarity of the young sea-squirt, be
cause its rudimentary backbone precedes, 
as Haeckel himself declares, all vertebrated 
animals, is found no where else among in
vertebrates, aud consequently the young 
ascidian does not show this rudimentary 
notochord and medullary tube as a “ re
capitulation” of any ancestral forms of 
life through which its line of descent had 
brought i t  Further, this rudimentary 
spine extends into the animal’s tail, and 
though it appears in the young, and be
comes aborted in the full grown ascidian, 
it does not and cannot “ recapi u ate ” any 
preceding or ancestral form. Here is the 
crushing proof:—

“ In this ta il now develops a cylindrical chord 
composed of cells, the anterior end of which cx- 
tc nds into the body of the larva between the in
testinal and m edullary tubes: this is the corda 
dorsalis, an organ which, except in  this one case 
is found only in  vertebrates, and o f which no trace 
is to be seen in invertebrates.”—Evolution o f M an, 
vol. i, p. 450.

“This one case,” Prof. Haeckel, is all- 
sufficient to burst your “ fundamental law,” 
and scatter its fragments to the four winds. 
I t  proves beyond the possibility of criti
cism that an important organ may appear 
in the early young of a species,—even the 
rudiment of a spine extending into a tail,— 
not normal to the matured animal, without 
“ recapitulating ” phylogeny, or signifying 
any thing pertaining to tribal descent from 
ancestral forms. Where, then, I  ask, is 
the pretended evidence that infants de
scended from “ tailed ” ancestors, even if 
they do possess “ tails ” at an early stage 
of development? Echo answers, where f  
Prof. Haeckel responds—no where! Be
cause, if the young sea-squirt can exhibit
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a well-defined rudimentary spinal column 
extending into a tail, not normal to the 
matured sptcies, and that, too, without 
involving a recapitulation of “ phylogeny,”' 
or even the previous existence of a single 
ancestor possessing such an organ from 
which it could be inherited, then, verily, 
the “ fundamental law ” breaks down, and 
with it Prof. Haeckels entire theory of 
descent based upon it, since embryonic 
infunts may' possess “ tails ” ad libilum with
out the least reference to the puppy or 
tortoise! Thanks to Prof. Haeckel for 
thus unwittingly calling our attention to 
this valuable young “ sea-squirt,” with its 
lucky corda dorsalis and meduUary tube, 
which, so utterly shatters this “ funda
mental law” of ontogeny! Again did 
Balaam open his mouth to curse Israel, 
but these three times hath God changed 
liis curse into a blessing! Had this 
philosopher of Jena, like his prototype of 
old, possessed on intelligent ass to warn 
him of his folly', he might have been saved 
this humiliation, unless like the prophet. 
he was too self-willed to take advice from 
his superior's.

But this is not all there is to be extract
ed from this prophetic young “ sea-squirt” 
Prof. Haeckel is not satisfied to stop with 
its rudimentary spine and tail which so 
completely explains away the little “ hu
man tail ” in the embryonic infant as 
meaning nothing pbylogenetically. He 
even points out the additional and 
sweeping fact that this ascidian larva de
velops gills (millions of yeai s, according to 
evolution, before fishes existed), which, in 
the mature sea-squirt, disappear, and 
hence can bo a recapitulation of nothing ; 
thus disposing of the embryonic “gill- 
arches” of the inLnt in the samesummaiy 
way. Here is the 1 roof:

“ Gill-openings afterwards appear in the an
terior section of the intestinal canal, by which 
the whole anterior intestine is trau9iormed into 
a gill-body. This remarkable arrangement is, es 
we found, quite peculiar to vertebrates, tnd, 
except in the asciaians, occurs no where else."— 
Evolution o f M an, vol. ii., p. 85.

What need we of further witness? The 
clear case here brought to light, of the 
anticipatory development of gills and ver
tebrate tail in this larva, not normal in the 
matured ascidian, and ages before gilled 
and tailed vertebrates existed, sets aside 
at a single sweep the argument based up 
on ontogeny as a “ recapitulation ” of ply-
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logeny, sines the ascidia i admittedly had 
no such vertebrate ancestors! Besides it 
shows that the gills observed in the larva} 
of frogs, newts, etc., so much relied upon 
by evolutionists as collateral evidence in 
support of tbeir theory, prove nothing in 
regard to the doctrine oi descent or the 
transmutation of species. This single ad
mitted fact of the larval development of 
vertebrate organs, confessedly having no- 
iiig to do with phy logeny, aud so clearly 
brought out in our cross-examination of 
Prof Haeckel upon his vaunted ,.nd des- 
p}ra‘e law of ontogeny, is so conclusive 
against his embryological theory, and so 
utterly subversive of evolution, that Chris
tian believers can well thank God with 
fervency of heart that out of this threat
ening cyst of scientific venom we have 
been able, by the aid of providence, to 
extract its own complete antidote.

A single thought further before bidding 
adieu to Prof. Haeckel’s Viduable young 
protege, which he has done more to bring 
into notoriety than all other writers put 
together. By following his description of 
tiis singular animal, we observe that, after 
emerging from the egg, it not only devel
ops with rapid progress till it has secured 
what many other opponents of evolution 
never suceed in getting,--backbone,—but it 
immediately after commences deteriorating 
just as rapidly, and shows the first pre
monitory symptoms of this retrogressive 
movement, like most “ theistic evolution
ists,” by a paralytic shock in the region of 
the cordi dorsalis a id medullary tube. 
Its backbone begins to shrivel up. Its 
locomotive and steering apparatus then 
drops of. Every personal characteristic 
of its former self disappears. I t  lose 3 all 
self-respect; and sinks to the bottom of 
the ocean a shapeless mass of sarcode, and 
fastens itself upon a rock, like a semi-life
less sponge, there to spend its days the 
embodiment of stagnation and sloth. Be
fore making the application of these facts 
to an important lesson of science, let us con • 
firm them by quoting from Pro! Haeckel:

“ When these organs are complete, the progres
sive ontogeny of the ascidian is at an end, and 
retrogression now commences. The freely swim
ming ascidian larva sinks to the bottom of the 
sea. relinquishes its power of free locomotion and 
becomes fixed. . . . The tail, which is of no
further use, is now lost. It undergoes fatty de
generation, and is cast off with the entire noto- 
chord. The tail-less body becomes a shapeless 
bag.”—Evolution o f M an, v. i., p. 458.

The lesson I  wish to draw from this 
strange development and sudden meta
morphosis of the ascidian is the following : 
If this eminent scien ist is eoirect in his 
facts,—md it is difficult to suppose that 
he would fabricate facts directly and 
fatally opposed to his own theory,—then 
how wonderfully and instructively doej 
this sudden but temporary development of 
a tru3 vertebrate gill-bxiy, nolo hard, and 
medullary tube in this on3 species only,— 
long before vertebrate forma had been in
augurated upon the earth,—point as with 
the finger of prophecy to something cer
tainly to take place in the distant future, 
—an event winch only the all-wise Author 
of Nature could thus have foreseen and 
thus so beautifully foreshadowed ? How 
conclusive should such prophetic evidence 
in the records of Nature be to honest ad
vocates of evolution, that our development 
from lower forms, if such be true, must have 
been preordained by the creative will of 
Him who breathed into the first few sim
ple beings, as declared by Mr. Darwin, and 
whose all-wise forethought must have de
signed every organic change, and even* 
conceivable condition of environment, cal
culated to lead to such changes, from the 
lowest Laurentian invertebrate worm, up 
to the appearance of perfect mail upon 
the earth? The purposeless laws of a 
blind and will-less system of Nature could 
not thus have predicted an event ages be
fore it was to nave occurred! Evolution
ists would do well to give heed to this 
“ sure word of prophecy,” especially com
ing as it does from the unmistakable voice 
of their own prophet, and recorded in his 
own hand-writing, and giving as it does, 
on the supposition tha'. evolution be true, 
such indisputable proof of intelligent de
sign in aQ this progressive concatination 
of development And when they have 
drank into the full fruition of this pro
phetic lesson of science gathered from 
tlie ascidian larva, they might profitably 
add that of the pupa, whoso semi-lifeless ex
istence suddenly emerges from the chrysa
lis into the imago of immortality, giving 
it a higher and brighter form of life, whose 
papilionaceous flight prophesies of the 
resurrection and the nobler state of the 
human souL

But on the contraiy, to those who reject 
evolution as the causal explanation of 
man’s origin, and who regard the specific 
forms of the animal kingdom as the pro
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gressive but intelligent work of the Crea
tive Will, and as His special acts of inter
vention, what a conclusive proof does this 
young ascidian furnish that species could 
not have been evolved out of tonus, which, 
as Prof. Haeckel admits, had no previous 
existence t  And what incontrovertible evi
dence does this retrogression of the agile 
larva of the sea-squirt furnish, that some
thing besides '‘survival of the fittest” is 
needed to account for the phenomena here 
brought to light ? For here is evidence, 
perpetually before our eyes, handed down 
from time immemorial, that the “ fittest ” 
does not survive, aud that the more highly 
organized form is not perpetuated; but, by 
a law entirely outside of evolution, is 
caused to degenerate into a form the weak
est, lowest, and least fit to survive of any 
imaginable organism. In vain will evolu
tionists cudgel their brains to invent a law 
of environment, struggle for existence, na
tural selection, or survival of the fittest, 
which, by any possibility, could have led 
to this astonishing metamorphosis and 
degeneration, which seemed to have been 
specially and prophetically ordained by 
God himself, in His progressive work of 
creation (corresponding with the progres
sive geologic history of the earth), as a 
permanent refutation of evolution, and as 
a permanent system of semi-miraculous 
interpositions established by law to illus
trate His continual supervising presence 
and power in the universe.

But strange as it may appear to the 
reader, after all this discussion of funda
mental laws and principles, we have not 
yet reached the real bottom of this einbry- 
ological question, as presented by this emi
nent naturalist. ’Tis true we have his 
“ fundamental law of ontogeny and phyto
geny,” with the “ irrefutable” argument 
based upon embryonic “ gills ” and u tails,” 
which we have examined and endeavored 
to overthrow,—with what success the 
reader will judge. But he ’has something 
even more “ fundamental ” than this 
“ fundamental law.” He has a wheel 
within a wheel, and hence we find a 
“ fundamental law of biogenyf also crop
ping out and lying at the foundation of 
ontogeny; for, while ontogeny teaches the 
fundamental principle that all embryonic 
beings, during early development, assume 
and pass through the forms of their ani
mal ancestors from the earliest commence
ment of organic life on earth, this bottom

“ law of biogeny ” teaches that all embryo  ̂
of whatever animal species, commence ex
istence in a single cellt proving thereby 
that all animals, including man, must have 
descended “ phylogenetically” and “ origin
ally ” “ from a one-celled organism ”— 
for example, the moneron ! Tins, surely, 
is “ fundamental ” enough for all practical 
or theoretical purposes, and is a lit foun
dation for the other “ fundamental law” 
of ontogeny and phylogeny which is built 
upon i t

This law of “ biogeny,” however, is just 
as defective, and involves as many self- 
contradictions and absurdities, as the other 
fundamental law of “ ontogeny.” As Prof. 
Haeckel stakes his entire two volumes of 
The Evolution o f Man upon this sub
stratum law of “ biogeny,” the same as he 
did on the fundamental law of “ ontogeny,” 
it would be well for the reader first to see 
exactly what this bottom law involves, as 
stated in Prof. Haeckel's own words, in
cluding also his own italics :—

“ Let us here make use for the first time of 
our fundamental biogenetic law, and apply this 
causal law of development to the human egg-cell. 
This results in an extremely simple but highly 
important conclusion. From the one-celled or
ganism  o f the hum an egg and o f the eggs o f other 
anim ats, the conclusion directly follows according 
to this fundam ental law o f bw gtny, that ait ani
mals, including m an, descend onginaUy from a 
one-afted o rg a n ism — Evolution q f Man, ?. L, 
p. 140.

If this law of biogeny, lying at the very 
bottom of embryology, ontogeny, phylo
geny, and consequently at the very foun
dation of the theory* of descent, can be 
fairly broken down, und shown to be self- 
contradictory*, Prof. Haeckel himself would 
no doubt be willing to agree that evolu
tion as a system of scientific belief must 
be false from its foundation up, and hence 
unworthy of confidence. To this simple 
and easy task I  now invite the reader; and 
in analyzing this law and what it involves, 
I  shall, as usual, make Prof. Haeckel both 
the witness and the judge.

Before commencing this exposition I 
ask the render to turn back to pages 353-4 , 
and re-examine Prof. Haeckel’s description 
of the moneivn, “ the primeval parent of 
all other organisms,” which came into ex
istence by spontaneous generation, thus 
constituting it man’s “ earliest ancestor.” 
This fact, upon which the previous two 
volumes of The History o f Creation, were 
based, must not be lost sight of for *
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moment, being just as “ fundamental ” to 
tiie start and progress of evolution as is 
this “ fundamentid law of biogeny ” to the 
theory of descent How then, I  ask, do 
these two fundamental laws or classes of 
facts agree ? I  assert that they flatly con
tradict each other, because the moneron— 
the “primeval parent of all other organ
isms,” and consequently the “ oldest an
cestor of man”—is not a “one-celled 
organism ” at all (Prof. Haeckel himself 
being judge), but is a “ cytod ” and an 
“ undifferentiated ” mass of “ formless mat
ter;” whereas a “ cell” or “ ovule,” as the 
8‘art of an animal organism, is a differ
entiated structure, divided into a “ nu
cleus ” and an external cell-body of proto
plasm. Here is the proof:

“ Nucleus and protoplasm, tho inner cell-ker
nel and the outer cell-slime, are the only two 
essential constituents o f every genuine ceH 
“ The nucleus and the protoplasm  are the only 
two active, essential aud always present parts o f 
ike cell-organism s— Evolution o f M an, vol. 1, 
p. 127.

Now as it is an “essential and always 
present” characteristic of “every genuine 
cell ” that it should be differentiated into 
“ nucleus and protoplasm, the inner cell- 
kernel and the outer cell-slime,” it follows 
that man and all other animals did not 
descend “ originally from a one-celled or
ganism” as this “ fundamental law of bi
ogeny” requires, and consequently the 
law is false. Look at the quotations re
ferred to on page 354  I  requote:

“ Only such homogeneous oraanisms as are not 
yet differentiated . . . .  could arise, by sponta
neous generation and could become the pnm eval 
parent o f all other organisms

Hence this “ homogeneous” organism 
of “ formless matter ”—“ albumen ”—hav
ing “not yet differentiated” into “ nucleus 
and protoplasm, the inner cell-kernel and 
outer cell-dime ” being our “ primeval 
parent ” and not being a “ cell ” in any 
sense, saps the foundation of this “ funda
mental law of biogeny ” which declares 
that “ all animals, including man, descended 
originally from a one-celled organism.” The 
law having thus broken down, we jnroceed 
to demolish its fragments by numerous 
details of evidence.

First let us ask this author what is a 
“cytod?” Is it a “ cell?” He answers 
emphatically, no; because cytods are 
“more simple elementary organisms” 
than cells. Here is the proof:

“ Cells by no means represent quite the lowest 
grade of orgauic individuality, os that is usualljf 
understood. There are yet more simple elemen
tary organisms at which we will now give a pas
sing glance, in order to return to them heieafter. 
These are cytods . . . .  For example, the re
markable mariera are cytods o f this kind ."—Evo
lution o f M an, vol. i, p. 130.

But this “ fundamental law of biogeny,” 
in making t(aU animals, including man,” 
descend from a “ one-celled organism,” 
must include monera themselves; for what 
is the use of a fundamental law that does 
not begin at the bottom ? But as monera 
were spontaneously generated and did not 
descend from any organism, here is one 
admitted exception, and consequently the 
bottom plank drops out of this “ funda
mental law! ” But the self-contradiction 
does not stop here. I t  would not be 
Haeckelian if one of his fundamental laws 
in support of evolution did not contradict 
itself at least half a dozen times before he 
gets done elaborating it. He assumes, 
for example, that the amoebae and protista 
—the first one-celled organisms—were de
veloped from the monera. I  quote:

“ During that time [the Laurentian epoch] 
there came into existence by spontaneous gen er
ation the oldest and simplest organisms—those 
in which life began on this planet—namely, the 
monera. From these, one-celled plants and an i
mals firs t developed, the amoeba and m any kinds 
o f protista.”— Evolution o f M an, vol. ii, p. 10.

Now, as “ one-celled plants and animals ” 
and “many kinds of protista” descended 
from the spontaneously generated moneron, 
all these animals constitute exceptions to 
this “ fundamental law of biogeny, because 
they must be included in “ all animals," 
and they surely did not descend from a 
“ one-celled organism,” since the moneron, 
their immediate progenitor, was a “ cytod,” 
and not a “ cell 1 ” But as these “ one- 
celled plants and animals” and “ many 
kinds of protista,” instead of descending 
from a “ one-celled organism” as t ‘:is law 
of biogeny requires, could actually descend 
from a cytod,—an organism which was 
not a cell at all, then what becomes of this 
“ fundamental law?” How could “ all 
animals ” develop “ originally ” from a one- 
celled organism, when the very first de
veloped animals were themselves “ one 
celled,” and actually developed “ origin
ally” from a “cytod?” This ffacclcelian 
law of biogeny is so “ fundamental ” tlmt 
it is getting down out of sight, and be
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comes more and more muddled at every 
additional quotation.

But this is not all. After telling us in 
many forms of expression all through 
The Hinton/ o f Creation, that the moneron 
—this undifferentiated cylod of “ formless 
matter”—was man's “ oldest* ancestor ” 
and the “ primeval parent of all other 
organisms,” he flatly contradicts it by de
claring that the one-celled amoeboid ani
mals, which developed from the moneron, 
as just quoted, are our “ oldest ancestors : ”

“ The amoeboid nature of the young egg-cell, 
and the one-celled condition in which each man 
begins his existence as a simple parent-cell 
or cytula-cell, justify us in affirming that the 
oldek ancestors of the human race (as of the 
whole animal kingdom) were simple amoeboid 
cells."— Evolution o f M an, v. 2, p. 20.

This unfortunate generalization leaves 
the poor little spontaneously generated 
cytod of a moneron, with its “ homoge
neous,” “ undifferentiated,” “ formless ” 
organism, out in the cold after all! As 
the ‘ one-celled” amoebae are thus “ the 
oldest ancestors of th9 human race, as of 
the whole animal kingdom ” monera (from 
which amoebae descended) are, of course, 
not included, and consequently are not 
our blood-relations as this authority insists. 
But as “ amoeboid cells” are our “ old
est ancestors” (since Prof. Haeckel saw 
the necessity of beginning with a “ one- 
celled organism” by hook or by crook, 
even if he had to make one, in order to 
sustain his “ fundamental law ofbiog- 
eay ”), it follows that the moneron is not 
the “ primeval parent of all other organ
isms,” since it is not among the “ oldest 
ancestors! ” But what is worse for Prof. 
Haeckel's theory of descent, he is obliged 
entirely to abandon spontaneous genera
tion as the start of evolution, since “ the 
oldest ancestors of the human race”—the 
amoeboid animals—must be the start; and 
as they came by parental development from 
lower forms, as just quoted, they could 
not have come by spontaneous generation! 
Thus the whole theory of descent, with 
its fundamental law and spontaneously 
generated commencement, falls into a 
confused mass of chaotic fragments, some
what resembling Proi. Haeckel's nebulous 
star-dust

But even this is not the end of this long 
chapter of inconsistencies and self-con
tradictions upon this so-called “ funda
mental law of biogeny.” The law dis

tinctly declares that man begins his exis- 
| tence in a one-celled egg, as a proof that 
he must have “ descended originally from 
a one-celled organism. Now I  deny that 
man begins his organic existence in a 
“ one-celled ” egg or ovule, and will prove 
it by Prof. Haeckel himself. Man, as well 
as all other vertebrates, begins organic 
being in a £ mo-celled egg, or what Prof 

, Haeckel calls a “ parent-cell or cytula-cell,” 
| since no embryonic development com
mences till fertilization of the ovule takes 

! place by the addition of the spermatozoon 
or male cell Here is the proof, as usual 
from the pen of Prof. Haeckel:

' “ The new cell, which is the rudim ent o f the
; child—the newly generated organism—originates 
in  an actual amalgamation or coalescence o f die 
two cells."—Evolution o f M an, vol. i, p. 176 .

| Hence the “ fundamental law of biog
eny,” based upon the fact that all animals 

j begin existence in a one-celled egg or 
ovule, as a proof that they originally de
scended from a “ one-celled organism,” 
again contradicts itself and ignominiously 
breaks down. We could go on in this 
way and pile up these self-contradictions 
over the dead and already buried car
cass of this “ law of biogeny,” till it would 
take more than a Schliemann to dig it out 
But what is the use ? Those who are not 
already convinced of the utter fallacy of 

; the theory of descent as based upon its 
I fundamental laws of “ biogeny,” “ ontog- 
I eny,” “ phylogeny,” and embryology in 
general, would not give up the absurd 

1 doctrine though one should rise from the 
dead to disprove i t

Before bringing this chapter to a close, 
I  desire to call the attention of Prof.

' Haeckel and Mr. Darwin to a serious diffi- 
1 culty lying right in the path of their great 
law of development—natural selection 
and survival of the fittest;—a difficulty 
which they perhaps have never thought of, 
or at least one which I  have never seen 

: urged by any opponent of the theory cf 
descent I  refer to the well-known fact, 
as taught in the writings of these authori
ties, that the lower forms of invertebrate 
animals are bisexual;—that is, they contain 

; the sexual functions and organs of pro- 
I creation in one and the same individ- 
1 ual, and consequently do not require the 
| union of two individuals to perpetuate 
their kind as with all present vertebrate 
tribes.



Now if the present unisexual species 
have really descended from bisexual forms 
by natural selection and survival of the 
fittest, it becomes a first-class evolution 
puzzle to determine in what way natural 
selection, survival of the fittest, or any 
other law of Nature could go to work to 
make this radical change from a single 
animal having both sexes in itself, with 
every facility for multiplying and perpetu
ating its kind, to a couple of individuals, 
each possessing half of this procreative 
function and half of the organic structure 
necessary to accomplish such a result. 
The very thought of such a fundamental 
change, under the circumstances, or even 
of the commencement of such a change, 
by the survival of the fittest (!) is enough 
to make a sober evolutionist’s head swim. 
In fact I  am sure that Mr. Darwin never 

* thought of it while he was writing The 
Origin of Species, or he would instantly 
have dropped his pen, and the world 
would never have been blessed with that 
wonderful revolutionary system of natural 
science called Darwinism.

Prof. Haeckel even holds that this change 
from the bisexual to the unisexual form and 
mode of procreation took place as late as 
among the vertebrate species. He says:—

“ Each individual was capable of reproducing 
itself independently, and tlic separation of the 
sexual organs took place at a later period. We 
may therefore assume that the primitive vertebrate 
possessed loth ovaries and testes.” — Evolution o f  
Man, vol. i, p. 2(56.

Now, is it possible to suppose that a 
great naturalist fit to represent the Uni
versity of Jena, could have discussed this 
subject, os did Prof. Haeckel, even in its 
details, and not have once thought of the 
problem here suggested as to the manner 
in which natural selection went about 
making this radical transformation of one 
perfect individual “ vertebrate,” possessing 
the full sexual power of reproduction, into 
two imperfect individual vertebrates pos
sessing half a sexual capacity each, and 
that, too, by “ survival of the fittest ? ” It 
is perfectly dear that neither he nor Mi*. 
Darwin could have thought of this worse 
than Chinese puzzle, involving the possible 
modus operandi by which this change 
could be effected under their “ scrutiniz
ing ” law of natural selection, but just took 
it for granted, and concluded that it was 
as simple and easy os for the first young 
chicken to learn how to pick its way out
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Of the shell, as so satisfactorily explained 
in the next chapter. This we are bound 
to believe, as a matter of course, since 
they never intimate this problem or any
thing referring to it as an objection ; and 
besides they are so candid and almost ju 
dicial, in their investigations of natural 
phenomena, as every one concedes, that 
they certainly must have noted the diffi
culty and admitted its force had it oc
curred to them. As it wholly escaped 
their attention I  take the liberty of thus 
incidentally referring to it, and suggest
ing a few thoughts upon i t

Mr. Darwin, fortunately for science but 
unfortunately for evolution, has defined 
the powers of “ natural selection” with 
great preciseness and care. He not only 
tells us what it can do, but what it cannot 
do. In the first place it acts by slight mod
ifications only, and cannot make a great and 
sudden leap in animal structure, such as 
changing a bisexual animal into two unisex
ual animals, giving half of this procreative 
power to each. Here is the positive proof:

“ Natural selection acts only by taking advan
tage of slight successive variations ; she can never 
take a great ar. d sudden leap [sucli as the pro
duction of a mule or female animal], but must 
advance by short and sure though slow steps/’

“ As natural selection acts solely by accumu
lating slight successive favorable variations, it can 
produce no great sudden modifications [such as a 
change from bisexual to unisexual organism] ; it 
can act only by shoH and slow steps.”—D a it w in , 
Origin o f  Species, pp. 156, 41C.

Thus it is perfectly plain that “ natural 
selection ” could not suddenly have sepa
rated some bisexual animal, transforming it 
into two separate beings, male and female, 
as this would have been a “great and sud
den leap,” equal to any miracle possible to 
conceive of as the work of a personal God ; 
and of course Mr. Darwin does not intend 
thus to stultify evolution by changing 
natural selection into a personal Creator. 
Hence, if a bisexual animal were ever 
changed into two unisexual individuals by 
natural selection, it must have been effect
ed “by taking advantage of dight succes
sive a terahonsf os just quoted, and as the 
“ only ” way natural selection “ acts.” But 
this would have been equally impossible, 
because Mr. Darwin distinctly teaches, in 
a score of places in his different works, 
quoted in subsequent chapters, that 
natural selection can save no variation of 
an animal organism which occurs in Nature 
unless such variation is beneficial or profit-
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able to the being; while it just as surely 
destroys any variation that may occur 
which is injurious to an animal, or tends 
to its disadvantage in the struggle for ex
istence. Here, also, is a specimen of the 
positive proof:—

*•' Natural selection acts exclusively by the pres
ervation and accumulation of vaiHations which 
ire  beneficial.”

“ Natural selection acts only by the preserva
tion and accumulation of small inherited modifica
tions, each profitable to the preserved being ”

“ On the other hand we m ay fee l sure that any  
variation in  the least degree injuri>us would be 
rigidly destroyed. This preservation of favor
able individual differences and variations, and 
the destruction o f those , which are injurious, i have 
called natural selection or survival of the fittest '* 
—Darwin, Origin o f Species, pp. 61), 75, 97.

This settles the whole controversy, for it 
is certain that the slightest variation of a 
bisexual animal toward either the male or 
female side of its organism, would be in
jurious, as it would tend proportionately 
to weaken the other side of its sexual func
tion, and thus unfit the individual for the 
work of perpetuating its kind. Any im
portant sexual variation, therefore, of any 
individual would destroy itself by destroy
ing the power of producing offspring and 
thus transmitting its peculiarities; while 
the very tendency toward separation would 
thus die with the individual and no progress 
would be made. Every slight variation 
that might thus chance to occur in nature, 
would inevitably end with the individual 
in which it occurred, and thus the tendency 
toward a division of tho bisexual form in
to two half-sexual forms would make no 
headway. The very law of the "survival 
of the fitted ” would thus utterly extirpate 
any bisexual individual in which tho least 
weakening of either half of its procreative 
fuuctions should occur; for it would nec
essarily deteriorate it, sinking it below 

the average normal status of the tribe. 
Hence the normal, perfect, bisexual forms, 
beiug the “ fittest ” to procreate their kind, 
would survive, while the impotent indi
vidual in which one-half of its procreative 
power was deteriorating, should any such 
tendency occur, being unfit to reproduce 
its kind, must perish with its unreproduc
tive tendency. This can hardly fail to be 
clear to the reader.

Thus I  demonstrate by an entirely new 
argument, and one to which no reply can 
be made, that as the lower forms of life 
were all bisexual the find unisexual

animal, or rather, in fact, two animals, 
male and female, must have been miracu
lously created, since it was impossible for 
them to have developed from bisexual 
forms by any law claimed or even suppos- 
ablc to exist in Nature. Hence it becomes 
a demonstrative proof, beyond the power 
of human intellect to question, in favor of 
tho existence of an intelligent power in 
Nature, which is superior to, and indepen
dent of, Nature, and whicu we have a 
clear right to designate as a personal God. 
But this is not my only, or my strongest, 
proof, demonstrative of God’s existence.

I  have not yet spoken of Mr. Darwin’s 
theory of “ Sexual Selection,” to which he 
has resorted in certain difficult emergen
cies to help out natural selection; and I 
have never seen this apparently, plausible 
hypothesis replied to and its vulnerabil
ity exposed as I  conceivo it deserves; for 
when closely examined it constitutes, in my 
judgment, one of the most demonstrative 
and liTefutable arguments against the gen
eral doctrine of designless evolution, and 
in favor of the purposive immanence and 
agency of God in Nature that is possible 
to frame. A page or two devotea to this 
exposition may, therefore, not be amiss 
here.

The substance of Mr. Darwin’s views 
may be found in his Descent o f Man, chap
ters xiii and xiv. In these chapters he 
attributes, for example, the beautiful plum
age of the mole argus-pheasant, polyplec- 
tron, and bird of paradise, to tho selective 
preference or intelligent choice of the fe- 
malo birds from age to age in constantly 
mating with the more beautiful males, 
leaving those not so elegantly and artistic
ally decorated without partners, and con
sequently without progenv! In this man
ner tho descendants of the more beauti
fully ornamented male birds have become 
handsomer each generation, till their plum
age has attained its present indescribable 
beauty in form and color. The reader will 
please observe that this explanation is 
given by Mr. Darwin, not as a fanciful or 
pmvisional hypothesis to account for these 
forms and tints and a thousand other or
nate characters of male animals, but it is 
seriously and elaborately argued as the 
only possible explanation of these wonder
ful male characters and which the founder 
of modem evolution confesses cannot bo ex
plained by natural selection and survival 
of jtho fittest, since thoy are of no benefit



to  th e ir  possessors in the struggle for ex- 
istence. The whole hypothesis, however, 
shows a  most lamentable want of critical 
observation and logical discrimination 
which will astonish the reader when it is 
po in ted  out, and which will take but a few 
paragraphs to d a

Liet us suppose, according to Mr. Dar
w in’s  reasoning, as expressly urged in the 
w ork  referred to, that this sexual selection 
has actually proceeded from age to age 
u n d e r the artistic choice of female poly- 
plectrons, for example, in constantly pre
fe rring  as their mates the more artistic- 
ally  decorated males. I t  is perfectly evi
d e n t, with a moment’s reflection, that the 
m ale  birds from which this selection was 
m ade must haye been, at an early period, 
as  nearly alike in form and color,—even in 
a rtistic  ornamentation,—as are a flock of 
m ale polyplectrons now, though we may 
ad m it them then less beautiful as a flock, 
th an  a t present This being so, the whole 
theo ry  mils to pieces, forit is a fact that if 
tw o mature males of this species were to be 
tak en  at random from a flock and placed 
before the most accomplished human 
a rtis t, for examination, he would not be 
ab le  to distinguish the least difference in 
th e  exquisite beauty of form and tint in 
th e  ornamentation of the two birds. Now 
to  assume that the femalo bird is capable 
o f making distinctions in the delicate 
blending of tints and colors in the feathers 
o f two §uch males, so as to select the more 
beautiful of the two, is to attribute to this 
anim al qualities of artistic taste and selec
tive  judgment superior to those of the 
m ost cultivated human intellect The very 
suggestion of such a thing exposes its ab
surdity. To seriously assume that a fe
m ale polyplectron at any former age of 
th e  world possessed the delicate taste and 
judgm ent necessary to determine the dif
ference between the blending colors and| 
arrangements of tints in the male birds of 
th a t  species which would defy the discrim
inating powers of the most experienced 
hum an artist, is to insult the common- 
sense of the reader, as well as that of the 
whole scientific world. And this Mr. Dar
win unwittingly does all the way through 
h is elaborately investigated hypothesis of 
14 sexual selection.”

I t  is clear, therefore, that the femalo 
b ird  makes her choice between a number 
of equally beautiful males on some other 
principle entirely different from the one
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I supposed by Mr. Darwin, and one which 
I in no way involves the impossible suppo • 

sition that the female comes to the con • 
elusion, for instance, that the ball-and- 
socket ocelli of the wing-feathers of her 
mate is a little bit more neatly adjusted 
and shaded than those of the competing 
male by his side, which, by the way, is 
just as eagerly chosen by her sister hep, 
who claims to be equally artistic in her 
taste! And aft$r all of the females have 
thus selected their partners I  will guaran
tee that the disconsolate males left ( pro
vided there were in the flock more males 
than females) would be found, upon critical 
examination by a human artist, to be just 
as beautiful in every respect as the* ones 
selected, proving that the exquisite orna
mentation of the plumage of a male bird 
is not at all a  factor in this pairing opera
tion, and has nothing to do with i t  

If Mr. Darwin shall doubt my judg
ment and wish to determine the incorrect
ness of the objection here raised to his 
theoiy, he can easily settle the question even 
to his own satisfaction. Let him, as a de
monstrative and final test, separate all his 
male argus-pheasants from the females 
just before the pairing season commences,* 
and then let him carefully mar the feathers 
of one half of the males by clipping away 
small portions of the ocelli of these wing- 
feathers which they are in the habit of so 
proudly displaying in the presence of the 
females, and though any artistic eye would 
instantly detect the difference in beauty 
between the dipped and undipped birds, 
I  will stake what little logical judgment I  
possess, or ever expect to have, that when 
the males are turned loose among the 
females it will not produce the slightest 
effect upon their artistic choice or on the 
result of the pairing, and Mr. Darwin will 
have the satisfaction (or more probably 
dissatisfaction) of witnessing the selection 
of mates go on as of old with no reference 
whatever to these marred ocelli, or to his 
elaborately framed theory of “ sexual sdec- 
tion! ” Now should this bo the actual re
sult witnessed, it would forever explode 
Mr. Darwin’s hypothesis as the solution of 
the cause of such wonderfully artistic or
namentation in the plumage of these malo 
birds,'leaving this magnificent argument in 
favor of intelligent design in the forms of 
Nature where it ever has been, and to be 
explained, as it only can be, by the intelli
gent agency of the Creative Will
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As a conclusive proof tliat tlio female polyplec- 

tron does not moke choice of a mate by her dis
criminating artistic taste in determining the fine 
points of difference in the beauty of the ocelli of 
two competing males, we see her eating and 
scratching away, paying no attention at all to the 
antics of her wooer as he proceeds with his court
ship. Though Mr. Darwjn lays great stress upon 
the fact that the male bird spreads his wings so 
os to present their beauty to the best advantage 
to the female, yet she never looks at his feathers, 
much less examines them with that scrutinizing 
and artistic inspection necessary to determine 
what Mr. Darwin’s hypothesis requires, and what 
no human artist, however accomplished in his 
profession, could begin to achieve. Instead of 
fixing her artistic eyes with a spell-bound critical 
gaze upon these gorgeous and inimitable span
gles of his spread wings, in order to settle the 
question of their comparative superiority over 
those of his rivals, as the theory of sexual selec
tion imperatively demands, this artistic female 
docs nothing but scratch and pick, with her eyes 
down to the ground, and without caring the value 
of a worm whether his feathers are white, black, 
blue or green. Yet Mr. Darwin’s highly scienti
fic theory makes hor, with all this manifest in
difference, a thousand-fold more critical and 
capable of judging artistically of the nice differ
ence between the plumage of these birds than a 
human artist, with the closest possible inspection, 
and with the aid of magnifying lenses to assist 
his vision 1

But as every argument urged in support of 
evolution almost necessarily carries with it, as 
we have seen and shall see, its own self-annihi
lating rebuttal, this theory of “ sexual selection ” 
is no exception, but contains within it the most 
unanswerable proof of the existence of intelligent 
and purposive design by a personal Creator in the 
thousands of forms and colors all around us in 
Nature, where no selection either ‘ ‘ natural ” or 
“ sexual,” can have token any part, as admitted 
by Mr. Darwin himself.

First, let me quote this author to show that 
intelligent choice and purposive display on the 
port of these birds were actually necessary for the 
production of the forms and colors of the male 
plumage, and without which, of course, such 
artistic works of nature would not have ex
isted:—

“ He who thinks that he can safely gauge the 
discrim ination and taste of the lower animals 
may deny that the female argus-pheasant can 
appreciate such refined beauty;  but he will then 
be compelled to admit that the extraordinary 
attitudes assumed by the male during the act of 
courtship, d>y which the wonderful beauty of his 
plumago is fully displayed, are purposeless; and 
this is a conclusion which / ,  for one, will never 
adm it.”— Descent o f M an, p. 400.

Qrantingthis reasoning to be sound, then I 
ask: if tho beautiful ocelli and inimitable shad
ing of the argus-plieasant’s wings depend for 
their origin and existence upon the intelligent 
choice and purposive display of beings possess
ing and exercising mental powers capable of tak
ing in and comprehending these artistic beauties,

then how about the microscopical beauties of 
these same feathers, in which equally artistic 
patterns and arrangements of tints occur, but 
which are utterly beyond the artistic choice at 
purposive display of animals, because they are 
beyond the inspection of any unassisted eye? 
Thus, under the force of this single question, 
Mr. Darwin is obliged to admit by every princi
ple of logic and reason that artistic beauties in 
Nature, not useful in the struggle for existence, 
and beyond the ken of animal or human vision, 
must have been produced by a purposive and 
artistic choice on the part of an intelligent 
power independent of, and above Nature. And 
further, if these microscopical hues and patterns 
of tints in the plumage of the argus-pheasant can 
thus only be accounted for by postulating intelli
gent design and artistic taste on the part of a 
mind capable of scanning the very molecules of 
these feathers, then how can the wonderful me
chanical adaptation of the feathers themselves, as 
means to ends, and even the existence, form, and 
structure of the wings, be explained without ad
mitting the intelligent working of a power and 
intellect above Nature; especially in view of the 
fact that these wings and feathers, in their incipi- 
ency, at least, could have been of no use to the 
bird, but were rather injurious, and hence could 
not have been produced by natural selection, 
as recently quoted, and as more fully shown in 
the eleventh chapter? To assume in one breath 
that the evo1 ution of animal forms and organic 
structure proceeds by a purposeless natural se
lection ana without intelligent design on the part 
of any power in the universe, and then in the 
next breath insist that even the colors of a poly- 
plectron’s wing could not have come into existence 
without the purposive display and intelligent 
choice of beings possessed of mental faculties 
and artistic taste, gives us a fair illustration of 
the incoherent and bungling character of this 
entire philosophy which would eliminate God 
from Nature and carry on His intelligent and 
artistic works by the pitiable machinery of a de
signless and self-contradictory system of evolu
tion. 1 solemnly declare that 1 can conceive of no 
greater absurdity in philosophical reasoning than 
first to argue that the form and tint of a feather 
could not have originated without the mental 
operations of purpose, choice and artistic taste, 
and then that the very animal which exercises 
this choice and artistic discrimination actually 
came into existence with all its mental powers 
by the action of mindless and purposeless laws 
of Nature, and without the aid of any intelligent 
power whatever! If Mr. Darwin and his coad
jutors think that such a self-contradictory system 
of philosophy can become permanently established 
in the minds of the independent scientific investi
gators of this age, after their sober second-thought 
shall be brought to bear upon it, they will wake 
up not a dozen years hence, as I confidently pre
dict, the worst -deceived school of philosophers 
who have ever framed a scientific hypothesis.

Take for example, the indescribable beauties, 
artistic forms of sculpture, and exquisite geomet
rical outlines of chasing found m the micros
copical shells of ocean, which no art can imitate
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or approach, and then let ns ask ourselves, liow 
came these wonderful forms and artistic tints 
without mental discrimination on the part of 
aome intelligent artificer, when the ocelli of a 
polyplectron’s wing could not exist without in
telligent purpose and artistic selection ? There 
evidently could be no sexual selection among 
these mollusks as Mr. Darwin himself distinctly 
admits, because many of them, possessing the 
most exquisitely tinted and sculptured shells, are 
acephalous—without heads or eyes—and even 
exist in the darkest caverns of the ocean. They 
cannot have acquired these gorgeous colors and 
artistic patterns by natural selection to give them 
any advantage in the struggle for existence as 
protection from other animals, since Mr. Darwin 
is forced to admit that these brilliant colors make 
them more conspicuous objects to their natural 
enemies (See Descent o f Man, pp. 262, 263). 
Hence the artistic hand and designing intellect 
of a power superior to, and independent of, Na
ture is  absolutely demonstrated to exist, or else 
we have distinct and well-defined effects without 
any conceivable cause.

But after Mr. Darwin* has thus deliberately 
excluded these intelligent designs and artistic 
patterns of microscopical shells both from sex
ual and natural selection, there actually seemed 
to be nothing left for him to do, on the principles 
of scientific honesty and high-toned philosophical 
investigation, but to get down upon his knees to 
the God of the universe and reverently acknowl
edge His hand and intellect in these ten thou
sand forms so utterly inexplicable upon any con
ceivable principle of natural law or physical 
philosophy. Does he do this ? Has he the judi
cial candor, as a fair-minded investigator of Na
ture to make, as he must have felt, this honest 
and public confession of the truth that a personal 
God reigns in the universe, and that His intelli
gent creative acts alone can explain these artistic 
beauties of Nature, which confessedly cannot be 
accounted for by any other law or principle of 
science T I say other law or principle of science, 
because the personal existence of God, which is 
thus demonstrated to be indispensable to the ex
istence of certain observed phenomena, becomes 
as much a scientific law or fact as does the law 
of gravity itself. What, then, does this candid, 
judicial investigator do, who was even obliged, 
in sheer desperation, to call in a personal Creator 
for his first simple forms with which to start 
evolution? To have humbly and truthfully con
fessed the hand of God in the sculpture and 
shading of a periwinkle’s shell, would of course 
have been to admit tens of thousands of similar 
acts of creation equally impossible otherwise to 
explain, and this he knew would open the door 
to the origin of all species by the same consistent 
cause, without any necessity for his new-fangled 
laws of natural and sexual selection. Hence, to 
avoid such a disastrous denouement as this, 
some other explanation must be given, if only 
the most contemptible apology for a solution 
What, then, reader, is the substitute for the 
personal God of Nature that the father of mod
ern evolution offers to the scientific intellects of

this age to satisfy them of the truth of this great 
evolutionary departure ? Here it is. All of it. 
Every word of i t :

‘ ‘ They are probably the direct result, as in the 
lowest classes, o f the nature o f the tissues; the 
patterns and sculpture o f the shell depending on 
its m anner o f growth ! ”—Descent o f M an, p. 263.

Great heavens! Is this all that can be said by 
the most eminent naturalist of the age as a reason 
for eliminating the hand and intelligence of God 
from his artistic works, “ the nature o f the tissues ” 
and their “  m anner o f growth t** Not a syllable 
does he utter as to who organized these “ tis
sues,” or how the animal came by such a “ na
ture ” or “ manner of growth ” as to enable it to 
accomplish these artistic designs which only in 
telligent choice and purposive display could effect 
in  the wing o f an argus pheasant /  Should the 
reader chance to hear a learned and scientific en
gineer explain the origin of a complex printing- 
press, by seriously declaring that it was owing to 
the “ nature ” of its cog-wheels and journals and 
the “ manner,” in which they worked, without 
the least reference to the one who designed or 
constructed the machine, he would have a vivid 
illustration of the puerility of Mr. Darwin's solu
tion of ocean shells. But if the “ nature of the 
tissues” of a mollusk and the “ manner of its 
growth ” will satisfactorily explain to this natur
alist its artistic sculpture and exquisite beauty of 
blended tints, then, in the name of all that is 
called science, why does he resort to “ sexual 
selection ” to explain similar artistic effects upon 
a bird's wing, when the feather of a polyplectron 
could just as readily produce its own artistic de
signs and patterns by the “ nature of the tis
sues” and “ its manner of growth” as could an 
ocean shell ? If the feather of a bird of paradise, 
for example, could not attain its artistic form and 
hue by the “ nature of the tissues” and “ its 
manner of growth,” without the additional 
agency of artistic choice and intelligent interven
tion on the part of a being possessed of mental 
power, as Mr. Darwin has decided, then clearly 
the “ nature of the tissues” or “ manner of

Sowth ” of an ocean shell needs in addition, the 
telligent intervention of an artistic mind.
This single consideration, if there were not 

another argument to be drawn from the records 
of science, demonstrates apodeictically the exist
ence and personal intervention of an intelligent 
and artistic power superior to, and independent 
of, Nature, and to the same degree of absolute 
certainty by which we know that a chronometer 
could not exist and keep time witliou t an original 
inventor and constructor. Col. Ingersoll, in his 
lecture on The Gods, last page, says :—

“ If by any possibility the existence of a 
power superior to, and independent of, Nature, 
shall be demonstrated, there will then be time 
enough to kneel, u n til then let us stand erect.** 

Robert G. Ingersoll: in the name of science, 
and upon the binding obligation of your owu im
plied promise, 1 now demand that you get down 
upon your knees, and with penitent heart and 
lips confess the immanence and power of tho 
God of Nature, whose name you have so often 
and so profanely reviled.
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CONCLUSION OF CHAPTER VII.

Professor Haeckel teaches, as the reader 
has already become aware, that the moneron 
was the “primeval parent of all other or
ganisms,” and, being the very simplest of 
all creatures, that it was the only organic 
being which could have originated by 
spontaneous generation or without par
ental reproduction, because it alone of all 
organisms is “composed o f one single sub
stance” Speaking of the Spontaneous Gen
eration of Monera, he says:—

“ Only such homogeneous organisms as are yet not 
differentiated and are sim ilar to the inorganic crys
tals in being homogeneously composed o f one single 
substance could arise by spontaneous generation and 
could become the prim eval parents o f a ll other or
ganism s''— H aeckel, H istory o f Creation, vol. i., 
P- 345*

Leaving out of the question the idea of 
a living creature without organs and com
posed of but “one single substance,” so 
fully exposed in the preceding pages, we 
shall for the present suppose it to be a fact 
that the moneron is strictly homogeneous, 
containing but a single substance, the same 
as a crystal—a diamond, for example—and 
it will at once be seen that it overthrows 
completely Darwin's theory of transmuta
tion of one species into another by natural 
selection, since almost any logical mind 
will admit that a being thus without organs 
and composed of “one single substance” 
only, formed by spontaneous generation, 
can no more produce “variations,” which 
• equire the correlation and interaction of 
various substances and organs, and which 
form the foundation for “natural selec
tion” and “survival of the fittest,” than 
can the “one single substance” of the dia
mond spontaneously vary and evolve itself 
into the emerald or sapphire.

The only spontaneous variation possible 
or conceivable in a being or a crystal com
posed of “one single substance,” and with

out parts or organs to differentiate, sup- 
posing such a thing possible with a being, 
would be to occur in larger or smaller 
lumps of this single homogeneous sub
stance the same as in the diamond. To 
suppose such a creature, purely of one 
substance, capable of taking on organs or 
additional substances from inorganic mat
ter by inheritance or descent from  itself alone 
(since it is propagated alone by “self-divi
sion”} would be the climax of absurdity; 
while if additional substances and hetero
geneous organs could be added from anor- 
gana9 or the crude materials of Nature, 
without inheritance, then these substances 
and organs could have been added by the 
same inorganic laws and forces which pro
duced the being in the act of spontaneous 
generation! But as Professor Haeckel 
tells us it was impossible for Nature to 
produce a being out of anorgana with 
parts and organs, or with more than “one 
single substance,” then this “ homogeneous 
organism” is forever chained to its “one 
single substance” and its organless form 
till some power in addition to the laws 
acting among the particles of inorganic 
matter is brought to bear on it. But as 
there could have been no supernatural 
agency in the start, and no power of any 
kind to produce organs or animate more 
than “one single substance,” as Professor 
Haeckel asserts, hence it follows unavoid
ably that without supernatural interposi
tion after the act of spontaneous genera
tion the moneron could never have varied, 
—could never have assumed an organ or 
taken on an additional substance,—which 
utterly annihilates Darwin’s law of trans
mutation at the very start, since if, in the 
process of spontaneous generation there 
can be no organs and no substances com
bined to differentiate, there can be no va-
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nations after it to produce improvements 
under the same inorganic laws; and if no 
variations, then no natural selection and 
no survival of the fittest, consequently no 
evolution to higher grades of organism. 
Besides, Darwin's system teaches through
out, which is constantly reiterated by 
Haeckel, that “natural selection" can act 
“only” on “inherited" variations. I will 
quote one or two passages, which might 
be increased to a hundred:—

** Unless favorable variations be inherited by some 
at least of the offspring, nothing can be affected by 
natural selection.”

** Natural selection acts only by the preservation 
and accumulation of small inherited modifications. ”

“ Any variation which is not inherited is unim
portant for us.M— Dap win, O rigin o f Species, pp. 
9> 75, 80.

Now, as there can be no inheritance 
among monera, since their only mode of 
propagation is “self-division” or by each 
individual creature cutting itself into two 
equal parts, each of which becomes a du
plicate of its former self, it follows that 
there can be no “ inherited" variations 
and no transmission of them to descend
ants; and consequently it follows, as Dar
win says, that “nothing can be affected by 
natural selection”; and as neither Darwin 
nor Haeckel claims any other mode of evo
lution from lower to higher organisms than 
“ natural selection," it inevitably follows 
that monera could not have evolved or 
been transmuted into a higher species! 
If pigeons, for example, propagated their 
species by a “j^ - d i  vision" of their bodies 
each into two equal parts, as do monera, 
there could certainly be no inheritance be
tween such equal parts, because inherit
ance implies parent and offspring. As 
neither half of the pigeon could claim to 
be the father or the offsprings each being 
equally and essentially the same identical 
individual duplicated, it must be clear to 
every reflecting mind that in case of pro

pagation by “self-division," there can be 
no offspring, and hence no such thing as 
inheritance; consequently among the mon
era (the very foundation for evolution, ac
cording to Haeckel), “nothing” could have 
been “ affected by natural selection," as 
Darwin positively declares.

Thus, Haeckel's “ scientific" basis of 
evolution in this marvelous moneron, by 
which a “natural order of development" 
was to be constructed and no thanks to 
Darwin's “Creator," has fallen to the 
ground at his very threshold of “Creation." 
He can show no possible way to get his 
homogeneous “ parents of all other organ
isms” to move one hair's breadth in the 
way of variation from their original organ
less lumps of “one single substance"; and 
even if they should vary, such variations 
could not be made available by natural 
selection, since all ideas of inheritance are 
necessarily excluded. Does not transmu
tation from monera, then, clearly break 
down at the very start?

The above disastrous overthrow of “de
velopment by inheritance" at its incip- 
iency would seem to be in harmony with 
the fact, as Haeckel assures us, that the 
moneron still continues “ the simplest of 
all imaginable organisms," after millions 
upon millions of years; still found without 
the least addition to its “one single sub
stance" the same as at the beginning of 
the Laurentian period, long before the 
Carboniferous or Coal age began, at which 
time he thinks the “conditions" were so 
“ favorable," there being so much carbon 
in the air that spontaneous generation was 
“ possible" even if it is not now. Not
withstanding the millions of years thus in
tervening since this “ parent of all other 
organisms" was first ushered into being 
out of inorganic matter, it still continues 
destitute of “ parts" or “organs" without 
the slightest advance toward heterogeneous
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structure,—still propagates its species by 
the same “ pinching” process, resulting in 
“self-division;” and,of course,without im
provement, since it is still the “simplest of 
all imaginable organisms.”

Is it at all likely, if this moneron were 
of such a nature as to be capable of vary
ing by adding extraneous ingredients to its 
“ one single substance,” or by developing 
organs in its structureless and “ homoge
neous” body which might lay the founda
tion for a higher species, that, after this 
enormous interval of time since those favor
able Carboniferous conditions,it would not 
show some slight addition of substance, or 
the smallest sign of developing organs? Is 
it not an astonishing fact, that, after these 
hundreds of millions of years, as most 
evolutionists estimate the interval, not one 
moneron can be found tending in any de
gree toward a change from that “one single 
substance” or that organless body it had 
when first formed out of inorganic matter 
by spontaneous generation? Finally, is it 
possible that at one time only and in one 
place only in the history of this earth a 
single moneron varied slightly, giving rise 
to a variety of monera which led on through 
additional variations to other varieties, and 
finally resulted in a new specific organiza
tion? This, as I shall soon show, is virtu
ally taught both by Haeckel and Darwin. 
If it be so, that at one time, in one place, 
and in one individual moneron only, such 
variation occurred leading on to countless 
varieties graduated to a new species of 
monera, and this again in thousands of 
transitional varieties toward another speci
fic structure, is it possible to suppose that 
not a single descendant of any one of these 
thousands of improved varieties and species 
of monera leading toward higher organisms 
has come down to us, and yet that the ori
ginal and unimproved species continues 
throughout this long struggle for existence

in countless millions of individuals exactly 
the same as when first spontaneously gen
erated?

Darwin teaches, as I shall hereafter abun
dantly show by quotations from his volu
minous works, that the improved descend' 
ants of any organic species in their grad' 
ual development toward a higher grade of 
structure, must invariably “supplant ” and 
“exterminate ” the unimproved or parent 
form in the struggle for existence, as it is 
only such exterminating process of the 
unimproved individuals, through “survival 
of the fittest,” by which “natural selection" 
can work, and solely through this destruc
tion of the unimproved by which an ad
vance is made from a lower toward a higher 
grade of organic being. Three or four 
passages, only, will suffice for the present 
argument, as follows:—

“ Hence we see why all the species in the same 
region do at least, if we look to long enough inter
vals of time, become modified, fo r  otherwise they 
would become extinct."

“ New varieties continually take the place of and 
supplant the parent form s*'

“ New and improved varieties w ill inevitably 
supplant and exterminate the older."

“ In  a ll cases the new and improved forms of life 
tend to 'supplant the old and unimproved forms.”— 
D a r w in , O rigin o f Species, pp. 264, 266, 292,413.

This legitimate tendency of “survival of 
the fittest ” is reiterated by Darwin in a 
score of different ways. If monera are the 
“primeval parents of all other organisms,” 
as Haeckel so repeatedly tells us, then 
according to these citations from this 
highest authority on Modern Evolution, 
there ought not to be a moneron in exist
ence, since “ new and improved varieties 
will inevitably supplant and exterminate the 
older” As the monera have not been sup 
planted and exterminated by their improved 
descendants, but are perhaps to-day the 
most numerous of all living creatures, 
covering almost the entire bottom of the
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ocean, while their supposed improved de
scendants—the thousands of modified spe
cies of monera, which, in th e o ry  nature of 
things, were necessary in gradually ap
proaching higher grades of organism—have 
not a single representative, living or fossil
ized, to show that such diverging varieties 
ever existed, is it not the only logical con
clusion that these monera never varied in 
their structure—never were under the 
control of Darwin's natural selection—and 
never produced any improved varieties at 
all ?—and consequently that Prof. Haeckel, 
in thus recklessly staking his whole cause 
of evolution on this 4‘ homogeneous,” or
ganless creature, has deliberately thrown 
it away, and yielded the entire question of 
transmutation of species by natural selec
tion?

Is it possible that Professor Haeckel can 
be right in regard to monera being the 
“ primeval parents of all other organisms” 
and diverging gradually under natural se
lection through numerous varieties and 
specific forms which have not left a single 
specimen to tell the tale, while monera 
still exist by countless millions, and that 
Darwin still tells the truth in the following 
quotation?—

4 4From these several considerations I think it in
evitably follows that as new species in the course of 
time are formed through natural selection, others 
will become rarer and rarer and fina lly extinct.”— 
O rig in  o f Species, p. 86.

To suppose that the very Invest organ
ism, the weakest, the most defenseless, the 
best adapted as food  for others, and conse
quently the most unfit fo r  survival, instead 
of becoming “rarer and rarer and finally 
extinct,” should still exist in countless mil- 
lions, while its thousands of supposed va
rieties which were unavoidably necessary 
for transmutation to higher species, should 
have all succumbed without a specimen 
remaining to indicate such transitional

gradations,—with Darwin at the same time 
repeatedly declaring that if such Uionera 
had so varied and become thereby the 
parents of advancing species, their im
proved descendants would have “ inevit
ably” supplanted and exterminated them,— 
is a pitiable, irrational, and puerile hypo
thesis, whose improbability can only be 
equalled by its absurdity, and whose origi
nation can only be accounted for either 
as a deliberately planned burlesque on 
Darwin's theory of descent, or else as the 
freak of a scientific adventurer incompe
tent to reason logically on any philosophi
cal question.
. I ought, perhaps, to have been a little 
more explicit in regard to the impossibility 
of natural selection having anything to do 
with monera, or other beings which propa
gate their kind by a self-division of their 
bodies,owing to the absence of “inherited” 
variations. Let us carefully examine the 
law of transmission in the case of such 
beings, and see if it does not completely 
shut out natural selection with its entire 
paraphernalia of “struggle for existence” 
and “survival of the fittest,” as explained 
by Darwin, and thus Remonstrate the im
possibility of transmutation of the lowei 
forms of life into the higher grades of or
ganic structure.

Even supposing it possible for a moneron 
of but “one single substance” and organ
less, to vary in its form or substance, or to 
take on an extraneous organ, such varia
tion could not be perpetuated and trans
mitted, for the reason that the first self
division of the individual which had thus 
varied would halve this abnormal or acci
dental peculiarity,—thus at once reducing 
instead of augmenting it, by dividing it 
between the two individual or duplicate 
beings, while each additional subdivision 
in the bodies of the descendants would re
duce the abnormity by a proportional dilu
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tion till it would entirely disappear, thus 
defying natural selection.

This would be equally as true of a bene
ficial or serviceable variation as of a 
merely worthless protuberance or excres
cence. It matters not of how much value 
a spontaneous variation in a moneron might 
prove to be if perpetuated by being accu
mulated and augmented through natural 
selection, this law of self-division precludes 
the possibility of all such interference, for 
a single divergence occurring among mil
lions of individuals would be beyond the 
reach of natural selection, since it would 
commence running out by this diluting 
tendency of self-division, as stated, without 
a possible chance for augmentation, and 
would thus soon become extinct.

It is perfectly evident if monera can or 
do vary at all, it is but very seldom, as no 
naturalist has yet seen one with even a 
spontaneous wart on its little body. Hence, 
natural selection could not begin to work 
on such a scarcity of material, even if within 
its law of operation, before the peculiarity 
would disappear entirely by continual sub
divisions.

Suppose, for example, a single moneron 
should accidentally vary by developing two 
perfect eyes on some part of its body. The 
very first self-division would either give 
one eye to each half, according to the di
rection in which the line of division should 
take place, or else give both eyes to one 
half, which wohld leave the other half ex
actly in its normal condition, the same as 
if no spontaneous variation had occurred. 
If one half of the moneron should con
tinue to retain both eyes at each self-divi
sion, then natural selection could do noth
ing to extend this improvement to any 
other individual of the race, as there would 
be no transmission of the eyes, and conse
quently no inheritance of them, and it must 
be remembered that “ natural selection acts

only by the accumulation and preservation 
of small inherited modifications,” and hence 
as soon as that individual retaining the 
two eyes should happen to die there would 
be an end to that variation, terminating 
and leaving the race as blind as before, 
and exactly the same as if no such an ac
cidental pair of eyes had been developed, 
notwithstanding natural selection looked 
on, so to speak, a helpless spectator all the 
while. Even if that individual half should 
live and retain the two eyes forever, such 
a fact could never result in the improve
ment of another individual of the race or 
make the slightest advance toward a trans
mutation, since inheritance is entirely out 
of the question.

But if, on the other hand, this abnormity 
should be equally divided between the two 
halves at the first segregation, giving one 
eye to each of the duplicate individuals, 
then, instead of the descendants from these 
two halves being benefited by. receiving 
each an eye apiece, the first self-division 
of either body having one of the eyes would 
either give the single eye to one half (which 
would leave it exactly in the position of the 
first moneron just described which retained 
the two eyes), or the eye would be wholly 
destroyed by the line of division passing 
through it, thus annihilating the improve
ment at the second stage of descent, since 
we can not conceive any benefit to the two 
last-named duplicate monera by having 
half an eye apiece! And if natural selec
tion could reach the case at all, as we see 
it can not, it would make sorry progress, 
since it would then find but the cicatrice 
of an eye to work on, which would indi
cate the appearance of an eye less and less 
at each subsequent self-division.

Thus, by every possible view of the case, 
unsexual beings, which transmit their de
scendants by the self-division of their 
bodies,as did Haeckel's"primeval parents
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of all other organisms,” necessarily shut 
out the idea of inheritance as wholly im
possible in their mode of descent; and 
hence, as seen from the very highest au
thority on the subject, natural selection 
can do nothing for them nor with them, 
since any accidental or spontaneous varia
tion which might arise in an individual, 
however beneficial, would be immediately 
destroyed by self-division, or being retained 
by one half only would die with that half 
and thus come to an end, without the pos
sibility of it being extended to other indi
viduals of the race, much less leading to a 
transmutation of monera to monkeys.

Expressed syllogistically the argument 
becomes at once simple and unanswerable, 
as follows:—

I. —Without natural selection there can 
be no evolution or transmutation of one 
species to another, as both Haeckel and 
Darwin agree.

II. —Without the inheritance of sponta
neous variations among the members of a 
species there can be no natural selection, 
since Darwin repeatedly and in various 
forms lays down the law that “ natural se
lection acts only by the accumulation and 
preservation of small inherited modifica
tions.”

III. —As there can be no inheritance in 
the true sense among monera and no trans
mission of an accidental improvement to 
descendants, owing to its immediate de
struction by self-divisions or its retention 
wholly by one of the duplicate beings, it 
follows therefore that monera were beyond 
the reach of natural selection, and conse
quently beyond the possibility of transmu
tation to another species.

IV. —The general conclusion is there
fore unavoidable, that Professor Haeckel's 
basis of evolution has utterly broken down; 
and as Darwin equally with Haeckel holds 
that the first simple beings which were

“ breathed” into by the “ Creator,” as the 
foundation for evolution, were without sex 
and propagated by self-division, his theory 
of primal transmutation from such unsex- 
ual beings has likewise gone by the board.

Clearly,then,by the repeatedly expressed 
views of both Haeckel and Darwin as to 
the scope and powers of natural selection 
in dealing “only” with “inherited ” modi
fications, the spontaneously generated mon
era of the former and the “few simple 
beings” of the latter were necessarily be
yond the range of Darwin’s great transmut
ing law; consequently Professor Haeckel's 
brilliant spontaneous inauguration of life 
and evolution by a natural chain of de
scent from man down to nothing, forming 
thus a philosophical connection between 
Kant's Cosmogony and Lamarck's Theory 
of Descent, has proved a total and igno
minious failure. He must therefore man
age in some way to get up another “ spon
taneous generation ” a few steps in advance 
of monera—beings composed of more than 
“one single substance,” with a structure 
capable of differentiating and correlating, 
—not like his lumps of albumen, “without 
parts or organs” ; and even then, if they 
do not embrace some other mode of trans
mitting their peculiarities to descendants 
than self-division of their bodies, he might 
as well frankly abandon his absurd policy 
of spontaneity, and acknowledge as does 
Darwin that an infinite. “ Creator” was at 
the bottom of the work, breathing into the 
first organic creatures the breath of life; 
though it is evident, had Darwin foreseen 
the utter powerlessness of natural selection 
in doing anything with creatures which 
propagate their kind by self-division, for 
the want of inheritance, he would have 
taken the precaution to see that his “ Cre
ator ” should have “ breathed ” into a class 
of “ beings” not quite so “ simple.”

But even supposing, for the sake of the
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argument, that the self-divisions among 
monera were in every way equivalent 
to the sexual transmissions of offspring 
among higher species, is it possible for an 
accidental peculiarity, however beneficial, 
occurring in a single individual, to be so 
favored by natural selection as to be per
petuated, and thus made to improve the 
race or species to which such individual 
belongs? I answer emphatically that even 
in our higher genera and species of mam
mals the most marked and useful variation 
spontaneously occurring, unless under 
compulsory separation and methodical se
lection, would be immediately lost and ob
literated by promiscuous intercrossing with 
the normal individuals of the same species, 
and that no possible influence of natural 
selection could prevent such obliteration 
of abnormity or cause it to advance the 
race one iota in a transmutation of that 
species toward another.

The direct and natural tendency of an 
abnormal structure to run out and disap
pear of itself in a ferine state, or when not 
continuously cultivated by intelligent se
lection, is admitted among naturalists gen
erally. This, added to the fact of promis
cuous intercrossing in a state of nature, 
would immediately dilute and then destroy 
any spontaneous deviation of structure, 
however useful, before natural selection 
or survival of the fittest would have time 
to make the least advance toward im
provement.

Suppose, for example, among wild asses, 
which exist in herds of thousands, a male 
should be bom with a single horn in the 
middle of the forehead. Although this 
weapon would be of great service in offense* 
and defense among its fellows in mastering 
the males and getting possession of the 
females, as Darwin claims, yet its first off
spring would either be hornless by a natu
ral reversion or possess but stunted horns,

being one half diluted by .the normal fe
male structure. This horn peculiarity in 
the second generation, would, by reversion 
and natural dilution, no doubt almost en
tirely disappear; while in the third genera
tion not a scintilla of the abnormity would 
probably be seen. This is shown by ob
servation, and corroborated by reason, to 
be the natural tendency of all abnormities 
when not restrained by methodical selec
tion and intelligent culture.

I will now proceed to demonstrate this* 
principle to the reader’s satisfaction by 
adducing the evidence of the highest liv
ing authority on this subject—Mr. Darwin 
himself. He says:—

141 saw also that the preservation in a state oi 
nature of any occasional deviation o f structure, suck 
as a monstrosity, would be a rare event; and that it 
at first preserved it would generally he lost by sub
sequent intercrossing with ordinary individuals.*— 
Origin o f Species, p. 71.

44 But we have no evidence of the appearance, or 
of the continued procreation under nature, of abrupt 
modifications o f structure; and various general rea« 
sons could be assigned against such a belief: for in
stance, without separation a single monstrous varia
tion would almost certainly be soon obliterated bj 
crossing.”— Variation o f Anim als and Plants, xol 
ii., p. 495.

I would now appeal to the reader, and 
candidly ask him if Darwin has not liter
ally and without any forced construction 
of his words surrendered the whole theory 
of natural selection preserving and accu
mulating small inherited modifications, 
and thus finally so changing the form and 
structure of one species as to transmute it 
into another? To admit that an “abrupt 
modification,” a “single monstrous varia
tion,” or an “occasional deviation of struc
ture such as a monstrosity,” would be lost 
by “ intercrossing with ordinary individ
uals” and thus “obliterated,” in the very 
face and eyes of natural selection power
less to prevent it, is an absolute yielding 
of the whole question which he has labored
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so long and so persistently to establish; for 
if natural selection can not preserve, or 
save from being “ lost,” a marked “modifi
cation,” how in the name of natural science 
and common reason can a small variation 
be saved from thus being lost under the 
same conditions?

Is there any essential difference, in the 
nature of things, between a large variation 
and a small one which should give the ad
vantage to the small one as to the chances 
of being perpetuated by natural selection? 
Common sense would suggest that the ad
vantage should be the other way. Darwin 
does not pretend at all, in any part of his 
writings, that there is the least difference 
essentially in their nature except as to 
prominence; but right to the contrary, as
serting repeatedly that a monstrosity is 
only a larger grade of variation, yet of the 
same nature, and with no line separating 
the large from the small by which to pre
vent their graduation into each other. 
Hear him:—

14 Monstrosities can not be separated by any dis
tinct line from  slighter v a ria tio n s— Origin o f 
Species, p. 6.

44 Monstrosities graduate so insensibly into mere 
variations that it is impossible to separate them ,**— 
Anim als and P lants, voL ii., p. 306.

Here, then, unless language in England 
means something altogether different from 
what it is understood to signify in the 
United States, the whole bottom falls out 
of natural selection, by this truthful and 
most rational inculcation of Mr. Darwin 
himself in regard to all accidental varia
tions in a species, whether large or small, 
being of the same nature; and also by his 
distinct admission, which every one must 
acknowledge to be correct, that even the 
most marked and prominent variations 
which occur in a species will be obliterated 
by intercrossing, notwithstanding the pres
ence of natural selection and survival of 
the fittest!

Not only is there no line separating 
prominent deviations in a species from 
slighter variations, thus making monstrosi
ties and small divergencies one and the 
same thing except as to quantity, but they 
are proved to be of exactly the same nature 
by being caused in the same manner and 
under similar conditions:—

“All such changes of structure, whether extremely 
slight or strongly m a rked which appear among 
many individuals living together, may be considered 
as the indefinite effects of the conditions of life on 
each individual organism.4*—Origin o f Species,p.6,

Thus, as in the case of monera, where 
propagation of the race is by self-division, 
we see in higher grades of organism tha 
same result, and that no variation can be 
perpetuated where individuals of the spe* 
cies are left free to mingle and intercross; 
and therefore there is no power in Nature 
nor in natural selection to transmute one 
species into another,since neither Darwin, 
Huxley, nor Haeckel claims such a thing 
to be possible, only by the rigid preserva
tion for long intervals of time of the spon
taneous variations which naturally occur 
in a species. As such spontaneous varia
tions, whether large or small,will be “lost,” 
as Darwin admits, if left free or without 
forcible separation and intelligent selec
tion, there has therefore never been a 
power in Nature capable of causing the 
transmutation even of a sheep into a goat 
or of a duck into a goose. It being thus 
broadly conceded by Darwin that a mon
strosity can not be saved by natural selec
tion and made available for transmutation, 
and then quite as broadly admitted that 
there is not the least difference between a 
monstrosity and “lesser variations” except 
as to size and quantity, what need we of 
further witness? We might well repeat the 
words of a very emphatic speaker, and apply 
them to Mr. Darwin—“Out of thine own 
mouth will I judge thee.”
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But a word or two more right here with 
Mr. Darwin and his favorite theory of nat
ural selection, though this is hardly the 
proper place to begin the review of his 
special and peculiar arguments, which I 
had not intended to touch till the begin
ning of the next chapter; but as the dis
cussion bears directly on the subject of the 
transmutation of monera, and since we are 
now upon one of the very weak points of 
the theory in the self-stultifying position 
of this great author in regard to monstrosi
ties and lesser variations, I want to find 
out from Mr. Darwin, while the subject is 
fresh in the mind of the reader,what is the 
matter with natural selection that it can 
not manage to utilize a distinct or promi
nent variation and turn it to account in 
the transmutation of a species when it can 
utilize small divergencies to such an extent 
as to convert an oyster into an alligator, a 
fish into a kangaroo, or a mouse into ari 
elephant?

According to this author's general opin
ion of natural selection, as expressed in 
numerous places throughout his various 
works, it far surpasses man's powers of 
comprehension, discrimination, and selec
tive judgment; in fact, he insists that it is 
as far superior to man and his best efforts 
in improving a species by methodical or 
intelligent selection “as the works of the 

.Creator are to those of man," or “the works 
of Nature are to those of art."

Look at the following graphic descrip
tion of natural selection

“ If man can by patience select variations useful 
to him, why, under changing and complex condi
tions of life, should not variations useful to Nature’s I 
living products often arise and be preserved or se
lected? What lim it can be put to this power, act- . 
!ng during long ages and rigidly scrutinizing the ' 
whole constitution, structure, and habits, of each 
creature,—favoring  the good and rejecting the bad ?
I  can see no lim it to this power in slowly and beau
tifully adapting each form to the most complex re
lations of life. The theory of natural selection,

even if we look no further than this, seems to be is 
the highest degree probable."

4‘But natural selection,as we shall hereafter see, 
is a power incessantly ready fo r  action, and is a* 
immeasurably superior to man's feeble efforts as the 
works of Nature are to those of art."

Speaking of the eye as the work of natural 
selection, he says:—

“ Selection will pick out w ith unerring skill each 
improvement. Let this process go on for millioos 
of years . . . and may we not believe that a living 
optical instrument might thus be formed as superior 
to one of glass as the works o f the Creator art to 
those o f m an?"— O rigin o f Species, pp.49,146,412.

Yet with all this wonderful superiority 
of natural selection over man's power in 
cultivating a species, Darwin admits in 
another part of his book that man can take 
a monstrous or half-monstrous form,or any 
visible improvement or variation in a spe
cies, separate the being thus diverging from 
the normal creatures, and, by methodical 
selection and the prevention of free inter
crossing can soon create a distinct breed. 
He says:—

44 He [the breeder] often begins his selections by 
some half-monstrous form , or at least by some modi
fication prominent enough to catch the eye.*— 
O rigin o f Species, p. 65.

But man can not even do this without 
great care, great and long experience, a 
most accurate eye and discriminating 
judgpient. Lacking any of these quali
fications, his efforts will prove a failure. 
Darwin, speaking of methodical selection, 
says:—

“ Not one man in a thousand has accuracy of 
eye and judgment sufficient to become an eminent 
breeder. If gifted with these qualities, and be 
studies his subject for years, and devotes his lifetime 
to it with indomitable perseverance, he will succeed, 
and may make great improvements; i f  he wants 
any o f these qualities he w ill assuredly fa il. Few 
would readily believe in the natural capacity and 
years of practice requisite to become even a skillful 
pigeon-fancier."—O rigin o f Species, p. 23.

Now, putting these things all together, 
we have a mass of contradictions which 
might not at first impress the superficial
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reader, but which, when carefully looked 
into, utterly and hopelessly breaks down 
natural selection as an efficient means in 
Nature for The transmutation of species, 
as claimed by Darwin.

In the first place, natural selection is'far 
superior to man's powers in improving a 
species by taking advantage of and pre
serving spontaneous variations.

In the next place, natural selection can 
do nothing with a monstrosity or a promi
nent variation, but allows it to die out at 
once by intercrossing; while man,so vastly 
inferior,—as‘far beneath this marvelous 
law of Darwin as the works of man are 
beneath those of the Creator,—“begins his 
selections by some half-monstrous form*' and 
90 on down in his “ feeble efforts99 can 
operate on any deviation of structure visi
ble by the microscope; while natural selec
tion, with its vastly superior powers, not 
only fails on monstrous and half-monstrous 
deviations, allowing them to be “ lost ” for 
want of man’s power of separating them 
from the common herd, but it also fails in 
the same manner on all smaller variations 
for reasons before shown, as they are all 
of the same nature and caused by the same 
conditions, with no difference between 
them (except in quantity, giving the prefer
ence by all odds to the larger divergencies, 
if natural selection had a hundredth part 
the “capacity” of the breeder), since all 
kinds of variations come under the same 
law. graduating “ insensibly” into each 
other, with no line separating the large 
from the small.

Then man, notwithstanding his manifest 
superiority in saving large and small varia
tions, can do nothing in the work of selec
tion or the improvement of a breed, if he 
lacks the “accuracy of eye and judgment99 
and “natural capacity,”—he must study his 
subject with perseverance,—and “ if he lacks 
any of these qualities he will assuredly

fa il ’ ” Vet natural selection,without “eyes,* 
without “ judgment,” with no “capacity,” 
no “patience,” no “perseverance,” no sense, 
and no intellect,— incapable of saving the 
largest or the smallest variation from being 
lost by intercrossing,’—is described by Dar
win as “rigidly scrutinizing the whole con
stitution, structure, and habits of each crea
ture,—favoring the good and rejecting the 
bad,”—“ will pick out with unerring skill 
each improvement,”—so “immeasurably su
perior to man’s feeble efforts” that he “can 
see no limit to this power in slowly and 
beautifully” transmuting a tadpole into a 
lion or a moneron into a monkey! Yet it 
can not preserve from being lost the most 
palpable variation m a species, which the 
commonest breeder could easily “pick out,” 
then utilize and convert into a distinct 
breed.

Such is a hurried glance at the incon
gruous absurdities into which Darwin is 
involved by his futile attempts to make 
this ridiculous law of natural selection 
take the place and assume the role of a 
God.

Before concluding ttiis chapter I must 
refer to an intimation I made some time 
ago,that, according to the teaching of both 
Haeckel and Darwin,there can be but one 
“center of creation” for any species; or,in 
other words, that the variation which leads 
to a variety of structure, and thence on 
through other variations to species, genera, 
families, orders, and classes, could never, 
in the very nature of things, occur but at 
one time and in one place. Let us now 
see if this is not substantially so:—

“ Every animal and vegetable species has arisen 
only once in  the course o f time and only in  one place 
on the earth—its so-called ‘center of creation*—by 
natural selection. I share this opinion of Darwin’s. 
. . .  For it is quite incredible, or could at least only 
be an exceedingly rare accident, that all the mani
fold and complicated circumstances—all the differ
ent conditions for the struggle for life, which infirm
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ence the origin of a new species by natural selection 
—should have worked together in exactly the same 
agreement and combination more than once in the 
earth’s history, or should have been active at the 
same time at several different points of the earth’s 
surface.”— H aeckel, History o f Creation, vol. i., 
P. 352.

“ Hence it seems to me, as it has to many other 
naturalists, that the view of each species having 
been produced in  one area alone, and having subse
quently migrated from that area as far as its powers 
of migration and subsistence under past and present 
conditions permitted, is the mostprobable.”— Dar
w in , O rigin o f Species, p. 321.

Though Haeckel supposes that in the 
lower forms of life, such as monera, amoe
bae, protista, &c., it might be possible for 
the same variation to have occurred at 
different times and in more than one place 
(which I will show involves all the conse
quences of the above fatal position), yet 
when the organism had become sufficiently 
differentiated to form a heterogeneous 
structure, the occurrence of a variation 
which would inaugurate a new species in 
more than one place and at more than one 
time he thinks could not happen,consider
ing the infinite chances to the contrary.

Let us now look, for a few moments, at 
the direct tendency and result of this es
sential feature of the evolution theory as 
perfected under natural selection. If the 
origin of a species could not occur only at 
one time and in one place, it could only 
receive its first impulse by a chance or 
spontaneous variation of one individual\— 
the single, identical being, which actually 
did so vary at that time and place, which 
variation was taken up by its descendants, 
augmented and accumulated by survival 
of the fittest and preserved by natural se
lection till it ran all the way from a variety, 
faintly marked, to a well-defined specific 
structure.

This, then, being the law under which 
a new species must be formed by natural 
selection, the tenure of man's existence on

this earth (if Darwinism be true, and if 
there be no supervising intelligence above 
Nature controlling its affairs) has for count
less millions of times hung upon the merest 
thread of contingency,—the merest acci
dent of a certain spontaneous variation 
occurring in some animal in a certain 
place and at a certain time, and this con
tingency repeated with each of the millions 
of varieties and species living and extinct, 
through which man's lineal descent can be 
traced from the time he branched off from 
the monkey down to the lowest form of 
life—the moneron.

To begin with the monkey, let us take 
a moderate survey of man's tenure of being 
and the infinite chances through which he 
has passed. At one time and “ in only 
one place on the earth," when no human 
being existed, a certain monkey—accord
ing to all evolutionists—possibly an orang
outang, was born, having a slightly larger 
brain or some other structural variation 
pointing faintly toward the future human 
race. This exact spontaneous variation, 
whatever it was, had never before occurred 
and could never occur Afterward, counting 
the chances, since had it occurred before 
or after, there would have been other races 
of human beings, which Darwin distinctly 
asserts could not have been the case. It 
follows, then, that had this little orang 
died before maturity (or without trans
mitting its peculiarity to its offspring) by 
one of the thousands of accidents to which 
monkey-life was liable, no human being 
would ever have lived upon this earth, be
cause no other time nor place nor little 
monkey would have answered the purpose. 
Not only so, but had the mother of that 
little orang died before its birth, or bad 
any one of her long line of ancestors 
(counted perhaps by millions, since the 
first monkey was developed from the dog) 
accidentally died without progeny, it would
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have severed the lineal chain, and would 
have inevitably prevented the existence of 
the mother, and consequently of the little 
orang with a high forehead, and hence the 
earth to-day would hold no organic being 
higher than the quadrumana! Are evolu
tionists prepared to accept these millions 
of contingencies for man's existence on 
earth, going no farther back than his lineal 
relationship with monkeys?—and then are 
they ready to believe that had one of those 
millions of contingencies occurred, no 
power above Nature exists to remedy the 
awful defect?

The same statement may be made con
cerning the dog genus, and that one final 
and marvelous spontaneous variation in a 
single puppy which faintly pointed toward 
the lemur, and through it toward the higher 
monkey species. As such a puppy could 
never have been bom, and such a pecu
liarity could never have occurred “in only 
one place on the earth," and as no other 
mother could ever have produced it, con
sequently, had that particular puppy died 
before maturity or the mother before its 
birth, or had any one of the millions of her 
lineal ancestors, such as jackals, foxes, 
wolves, hyenas, &c., died without progeny, 
there never could have been a monkey on 
this earth any more than an Israelite could 
now exist, according to evolution, had 
Abraham died in infancy. Thus each 
species, through whicli the line of consan
guinity passes, as taught by Darwin, adds 
other countless millions of contingencies 
against the existence of the human race. 
Then, beyond the jackals, wolves, foxes, 
&c., the same unnumbered millions of con
tingencies occur in connection with each 
one of that particular puppy's more remote 
ancestors, such as marsupials, amphibia, 
batrachia, reptilia, fishes, Crustacea, mol- 
lusca, &c., on down toward the moneron, 
among each one of which the slightest cir

cumstance would have iorever prevented 
the existence of man on the earth. Any 
single link broken in this inconceivable 
chain of heredity,—the death of a certain 
fish before it had spawned in the far-off 
Devonian age,—the failure of a certain 
one of its eggs to hatch through which the 
line of descent had to come,—the acci
dental crushing of a single oyster or jan- 
thina by the falling of a rock in the almost 
lifeless Laurentian period,—would have 
severed the chain of man's lineal descent 
en route from the moneron, and, according 
to these great teachers of science, would 
not only have forever prevented man's ex
istence on earth, but would have equally 
prevented the existence of all other or
ganic beings above that particular fish or 
mollusk. Man’s destiny hinged upon the 
very contingencies here named, because no 
other fish and no other mollusk could have 
had all the environments and surrounding 
influences to produce the peculiar varia
tions required to lead on the lineal thread 
which should ultimately develop into the 
human race.

But I will even go further in this matter 
of contingencies. I will follow Professor 
Haeckel back to that moneron which some 
time in the inconceivably remote primary 
epoch was spontaneously generated by the 
accidental carbonizing of an accidental 
grain of albumen which had by accident 
collected through the interaction of inor
ganic forces,—that motieron which he says 
is the “ primeval parent of all other organ
isms,"— that moneron which was the re
mote ancestor of some other far-off mone
ron in the Carboniferous age, which acci
dentally varied and then transmitted its 
peculiarity, in some manner to mortals un
known, to some other moneron with addi
tional improvements,—that to another and 
so on till a new and higher species of ani
mals was developed.

299
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It is true Professor Haeckel thinks it 
possible that more than one spontaneous 
generation of monera may have occurred 
in different epochs of the earth's history, 
but that has nothing to do with that one 
single moneron which was first in the long 
line of man's ancestors. A hundred thou
sand individual monera may have spon
taneously generated at different ages of the 
world, and thus have given rise to as many 
species of monera, but out of all these races 
one only can be the primeval race through 
whose chain o f successive self -divisions man s 
lineal descent runs back to some one individ
ual moneron spontaneously generated! It is 
as impossible for two such spontaneously 
generated primeval monera to be both the 
progenitors of the line leading to man as 
for a child to have two actual fathers or 
two natal mothers. Whatever the other 
races of monera, which may have been 
spontaneously generated, did or may have 
done, they never did originate a line leading 
tou>ard a human racef since such a line could 
occur in its primeval spontaneous start at but 
one time and in but one place. Hence, we 
reach the startling and almost paralyzing 
fact, that, had there been a little stone, no 
larger than a penny, lying over the exact 
spot where that first moneron—man's 
“primeval parent"—was spontaneously 
generating, no such a marvelous event 
could have taken place. The race of mon
era descending from that single head would 
never have existed,—those peculiar varia
tions which some one of its millions of de
scendants must have developed, and which 
led on to higher organisms and through 
them to still higher, could never have oc
curred,—and consequently man would 
never have had an existence on earth, nor 
would any other living creature higher than 
these “homogeneous"lumps of albumen!

Yes, this great scientist, who would give 
us a plausible and simple solution of the 
mighty problem of man's origin, and a con
sistent, philosophical, natural^xposilion of 
“Creation," by linking Kant's Cosmogony 
with Darwin's Natural Selection,cemented 
by spontaneous generation,—who would 
brush aside from the problem the inconsis
tencies and superstitious puerilities of mir
aculous intervention on the part of a myth
ical God,— who would give us a rational 
conception of man's important relationship 
to the universe as the intellectual head of 
all organic beings,—tells us that had a bubble 
of sea-water burst at one time on the mar
gin of some estuary a thousand million 
years ago (disconnecting or disturbing the 
atoms of inorganic matter which had fallen 
by chance together, and which were acci
dentally evolving from nothing a grain of 
mucus, which would, if left undisturbed, 
be spontaneously generated by an accident
al breath of carbon into a certain moneron 
which was to be the “ primeval parent of 
all other organisms,") then man would 
never have lived, and there is no power— 
no intelligence in the universe—capable of 
correcting the terrible effects of the noise
less explosion of that fatal bubble! Are 
evolutionists and spontaneous generation- 
ists prepared to accept the legitimate and 
logical consequences of such an array of 
contingencies, each one of which suspended 
the existence of the* human race by less 
than a hair ? To accept these numberless 
millions of chances as having actually ex-, 
isted, on each one of which the destiny of 
our race was suspended, yet without any 
one of them having given way or failed to 
make the connection by which man’s exist
ence on earth was secured, is a more stupen
dous miracle a thousand-fold than was ever 
believed in by either Christian or Jew.
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C h a p t e r  VIIL
EVOLUTION.—IT S  STRONGEST A R G U M E N TS

EXAM IN ED .

Arguments stated which Evolutionists regard as unanswerable.— They have never been met or even 
stated in any review of Darwinism.— This fact thrown scathingly into the teeth of Opponents of the 
system by Haeckel and other writers.—  The author pledges himself to skulk no Fact nor Argument 
adduced in support of Evolution.— A Fundamental Principle underlying all these Problems to be first 
established.— An Absolute Scientific Demonstration that the Life and Mental Powers of eveiy living 
creature constitute an Intangible yet Substantial Organism as real as the Anatomical Structure.—  Dar
win’s Theory of Reversionary Action, as one of his strongest classes of Facts, examined.— A terrible 
Table of Figures arrayed against, him.— The Impossibility of Reversions Positively Demonstrated.— The 
entire Doctrine of Inheritance misunderstood.— Transmission even from Father to Son through Corpo
real Organism an Absolute Impossibility.— With the Failure of Darwin's Idea of Reversions, Evolution 
necessarily breaks down.— Another Demonstration that the Life and Mind constitute a Substantial Or
ganism within the Corporeal Structure.—  Transmission and Inheritance of an Acquired Habit among 
Animals explained.—  Darwin implores an Explanation, however imperfect.—  The Great Problems and 
Facts of Embryology examined.—  They are turned against Evolutionists, and their Theory overthrown 
by them.— Haeckel's Plates* showing the Similar Appearance of all Embryos, prove too much for the 
Theory.—  He destroys Evolution by his efforts to aid it.—  Darwin proves that Man descended from 
Lower Animals by the exact similarity of all Ovules.—  This Fact fatally turned against him.—  Darwin's 
Provisional Hypothesis of Pangenesis and Gemmules shown to be Utterly Impracticable and Absurd.—  
The Author's New Hypothesis, by which the Problems of Embryology, Reversions, Monstrosities, Ru
dimentary Organs, &c., may be solved.— The Only Attempt at Explanation ever made, except by the 
Theory of Descent and Transmutation.— The New Hypothesis supported and corroborated by Darwin'a 
Assumptions.— The Author's Hypothesis reasoned out and shown to be a Rational Solution of these 
hitherto Unexplained Facts of Embryology, Reversions, &c.—  Summary of the Argument.

The preceding chapters of this book, 
though apparently miscellaneous and 
somewhat disconnected, have, as will be 
made clear in the future, logically prepared 
the way for a correct understanding and a 
practical solution of some of the most pro
found and intricate problems developed 
by Darwin’s theory of descent.

When the writer declares, as he now 
toes, that the strongest facts and argu
ments relied on by evolutionists in support 
of the transmutation of species by natural 
selection, have never been presented by 
**uy reviewer of Darwinism, or even re
ferred to, much less met and refuted, by

opponents of the theory, he but states 
what is well known among evolutionists, 
and tauntingly flung into the teeth of would- 
be reviewers by advocates of the system.

Take, for example, the patent facts of 
embryology, such as the intimate resem
blance of all vertebrate animals in their 
early embryonic condition, in which the 
embryos of the chicken, dog, tortoise, 
orang-outang, as well as that of man, have 
equally a caudal appendage or a tail like 
that of the puppy, while in general form at 
a very early stage of progress they can not 
be distinguished from each other; and also 
the notorious fact of the universal presence
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of the gill-arches or branchiae of the fish 
in the embryos of all reptiles, birds, and 
mammals;—take the undisputed fact of 
rudimentary organs which are never de
veloped into practical use, found in many 
animals, such as the incisors or upper front 
teeth in the embryos of calves, which dis
appear before birth; and the same thing in 
the embryos of the whale tribe, where only 
whalebone is seen in the adult; also,rudi
mentary leg-bones in the hinder portions 
of the body of the whale and of the boa- 
constrictor, which are never perfected into 
legs, and can only mean, as evolutionists 
insist, that these animals came by trans
mutation from other ̂ species having those 
various organs perfect;—take the undeni
able fact of reversions, in many species, to 
the form, color, or structure of others, such 
as the common dovecote pigeon to the color 
of the wild-rock pigeon, the horse and mule 
to the stripes of the zebra or quagga; and 
the astonishing fact that in a few cases 
women have been found with supernumera
ry tnammse in the inguinal region, and also 
organs normal only to marsupials, such as 
the double uterus of the kangaroo or opos
sum,—proving, as Mr. Darwin proclaims, 
that the human race has descended from 
these remote mammal ancestors, and that 
women still retain sufficient marsupial 
blood in their veins to occasionally cause 
these reversions! These, in connection 
with the well-known corroborative facts 
developed by comparative anatomy, which 
show that all vertebrate animals, from the 
lowest fish to man, are built up on the same 
general plan of structure; and that those 
nearest related in their anatomical chain 
or type, such as man and the quadrumana 
or higher species of the monkey, can 
scarcely be distinguished from each other; 
while the paleontologic records show this 
gradual development from the lower species 
up toward man by a corresponding grada

tion in their petrified remains found in the 
geological strata,— all combining, they tell 
us, to confirm the theory of descent as 
taught by Darwin.

I here present a few citations which bear 
directly on the problems referred to. Prof. 
Haeckel, who is admitted by Mr. Darwin 
to be one of the highest authorities on the 
subject, remarks:—

“ All the phenomena of organic development. . .  
and further, the whole history of ru d im en ta ry  organs 

are exceedingly important proofs of th e tru th  o f  the 

theory o f  descen t. For by i t  a lon e can  th ey  be ex- 
p la in e d , whereas its opponents ca n  n o t even  o ffer a 

shadow  o f  a n  exp la n a tio n  o f  them .9*— “ I wish es
pecially to draw attention in Plates II. and III., 
which represent pmbryos in all stages of develop
ment, and in which we are not able to recognize a 
trace of the full-grown animal. . . .  Every one sorely 
knows the g ill-a r ch e s o f  th e f s h .  . . . Now these 
g ill-a r c h e s  originally e x is t  ex a ctly  th e  sam e in  m an, 

in dogs, in fo w ls , and in tortoises, as well as in all 
other vertebrate animals/'

“ Finally,when comparing the embryos on Plates 
II. and III., we must not fail to give attention 
again to the h u m a n  ta il, an organ which in the 
original condition man shares with all other verte
brate animals. . . . Now man in the first months 
of development p ossesses a  r e a l t a il as well as his 
nearest kindred, the tailless apes (orang-outang, 
chimpanzee, gorilla,) and vertebrate animals in. 
general."— “ In this intimate connection of ontogeny 
[resemblance of embryos] and phylogeny [common 
descent] I see on e o f  th e  m ost im p orta n t and irre

fu ta b le  p r o o fs  o f  th e  theory  o f  d escen t. N o  one can 

ex p la in  th ese p h en om en a  unless he has recourse to 
the la w s o f  in h e r ita n c e  a n d  a d a p tation ; by these 

a lon e a re th ey  exp lica b le."— “ The rudimentary little 
tail of man is an irrefutable proof of the fact that 

h e is  descen ded fr o m  ta ile d  an cestors.**— H aeckel, 
H isto r y  o f  C rea tio n , vol. i., pp. 289,307,308,310,314.

I also quote a passage or two from Mr. 
Darwin, to the same effect:—

“ It has been shown that generally the embryos 
of the most distinct species belonging to the same* 
class are closely similar, but become when fully de
veloped widely dissimilar.**

“ Man is developed from an ovule about 125thof 
an inch in diameter, which d iffe r s  in  no respect from 
the ovules of other animals. The embryo itself at • 
very early period can hardly be distinguished from 
that of other members of the vertebrate kingdom.*
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“ That most wonderful fact in the whole round 
of natural history, namely, the similarity of mem
bers of the same great da*£in their embryonic con
dition,'* &c. . . . "  It is the consideration and ex
planation of su ch  fa c ts  a s these which'has co n v in ced  

m e that the theory of d escen t w ith  m o d ifica tio n  by 
means of natural selection is in the main true. 
T h ese fa c ts  ha ve a s y e t receiv ed  n o exp la n a tio n  on 
the theory of independent creations.”

[I wonder if Mr. Darwin will become “co n v in ced ’* 
the other way when all these facts are taken from 
him!— A u th o r .]

“ N o  o th er exp la n a tio n  [than descent from a com
mon progenitor] has ev er been g iv e n  o f  th e  m a rv el

o u s f a c t  that the embryos of the man, dog, seal, bat, 
reptile, &c., can at first hardly be distinguished 
froflr'-each other.”— D escen t o f  A fa n , pp. 9, 25.—  
A n im a ls  a n d  P la n ts , vol. L, p. 24.—  O r ig in  o f  

S p ecies, p. 387.

Now all these things are facts of science 
admitted by physiologists, naturalists, and 
anatomists generally; and to ignore them, 
as heretofore done, in reviewing evolution, 
and as intimated in the Introduction, is to 
proclaim their unanswerable character. Is 
it true, however, that these facts unmis
takably point to transmutation from the 
lower to the higher species?—and is it true 
that no other possible or conceivable hy
pothesis can be invented which will ration
ally solve them? If such be the case, then 
it is indeed no longer of any use to fight 
against modern evolution; and Darwin's 
hypothesis of transmutation by means of 
natural selection or survival of the fittest 
must be admitted as a well-grounded scien
tific theory. If these various facts admit 
of no explanation, save the one given of 
them by Darwin and his coadjutors, which 
will harmonize them with the hypothesis 
of creation and the consistent order of a 
system of Nature ordained and operated 
under the supervision of an infinite and 
allwise Creator acting with a definite design 
and purpose, then indeed must man not 
only have arisen out of the monkey, but 
must have even developed as the lineal 
descendant of pouched mammals such as

the didelphys or wombat, and through 
them from an ancient fish-like ancestor 
such as a ganoid; and thence further on 
down his descent can be legitimately traced 
from the mollusk, or from Haeckel’s 
“ primeval parent of all other organisms” 
—the moneron.

I now undertake, as evolutionists will 
think, the impossible task of showing,, in 
this and the succeeding chapter, by the 
most unequivocal scientific proof and 
authoritative citation^ that Darwin’s theory 
of descent by transmutation fails utterly to 
give a satisfactory or even a possible solu
tion of these facts of science. .1 propose 
still farther to give a plausible and rational 
solution of every one of them by an original 
hypothesis, independently of and in direct 
opposition to his theory, which not only 
will comport with known phenomena and 
scientific laws, but which Darwin will be 
forced to admit by a similar hypothesis of 
his own, having not a tithe of the founda
tion in reason which mine will have.

Should these leading facts and main 
supports of this great revolutionary theory, 
which threatens to engulf religion and re
construct natural science, be swept away, 
then inevitably the whole superstructure 
of modem evolution must tumble at the 
feet of its builder a shapeless ruin.

Preliminary to entering upoh this dis
cussion, or attempting a solution of the 
problems just enumerated, it is essentially 
important, as the fundamental basis of all 
explanations, that I lay down and establish 
immovably the broad principle toward 
which much of my reasoning in the pre
vious chapters has directly pointed, namely 
—that the life and mind of every sentient 
being are substantial entities,—that they 
are as real and literal substance as are their 
flesh and blood, though while the latter 
are corporeal or physical substances the 
former are incorporeal, and hence intan
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gible as to our physical senses. The entire 
three chapters on Light and Sound\ in which 
I sought to prove those and other forces 
or so-called modes of motion to be emana
tions of real and substantial corpuscles, 
were intended principally to establish the 
great truth that the life and mind may be 
none the less substantial because they are 
beyond the grasp of our sensuous recogni
tion. If those chapters really proved Sound, 
for example, to consist of corpuscular ema
nations, as I assume the reader now admits, 
instead of it being a mere undulatory mo
tion of the air or other conducting media, 
then all difficulty would seem to have van
ished from the problem of admitting that 
life and mind may be substantial entities 
wherever found, rather than the mere mo
tions of the molecules of the brain com
bined and operated in a “varied manner/' 
as assumed by Professor Haeckel.

While those arguments paved the way 
to this conclusion, rendering the assump
tion of the substantial nature of life and 
mind probable and every way reasonable, 
the arguments which are to follow in these 
chapters will demonstrate, beyond the pos
sibility of doubt, the entire correctness of 
that view, by showing in numerous in
stances that no other possible hypothesis 
will explain many well-known phenomena 
and scientific facts, and thus a clear foun
dation will be established for the solution 
of all the problems raised by Darwin,with
out resorting to the impossible supposition 
of descent by transmutation from lower 
mimals.

R e v e r s io n a r y  A c t io n .
It matters little which one of the great 

problems shall be taken up first, as they 
are all treated in essentially the same man
ner by Darwin and lead to the same result, 
namely, that man has descended from the 
lower animals— even the* very lowest—by 
an unbroken line of blood relationship.

Hence, I will come directly to this puzzling 
question of Reversj^nary Action, of which, 
as just remarked, no kind of solution has 
ever been even attempted except the one 
given by Darwin of-inheritance from an
cient ancestors and the retention of a suf
ficient modicum of their blood and corpo
real nature to cause reversions under spe
cial or peculiar conditions of life. Speaking 
of Human reversions to marsupial organ* 
ism, Mr. Darwin remarks':—

“ But the p r in c ip le  o f  reversion  by w h ich  a long  

lo st stru ctu re  is  ca lled  back in to  ex isten ce, might 
serve as the guide for its full development even a fter  

th e lapse o f  a n  enorm ous in te r v a l o f  tim e."— "These 
several reversion ary stru ctu res, as well as the strictly 
rudimentary ones, rev ea l th e  descen t o f  m an from  

som e lo w er fo r m  in  a n  u n m ista k a b le m a nn er."—"la 
one instance a woman (the daughter of another with 
supernumerary mammae), had one mamma which 
yielded milk developed in  th e  in g u in a l reg ion . This 
latter case, when we remember the p o sitio n  o f  the 

m am m a in  som e o f  th e  low er a n im a ls on both the 
chest and in g u in a l reg io n  is .highly remarkable,and 
leads to the belief th a t in  a l l cases the additional 
mammae in women are d u e to rev e rsio n ."

"This principle of reversion  is  th e  m ost w onderfu l 

o f  a l l  th e  a ttr ib u te s  o f  in h e r ita n c e . . . . What can 
be more wonderful than that characters which have 
disappeared during scores or hundreds or even 
th o u sa n d s o f  g en era tio n s, sh o u ld  su d d en ly  re-apptar 

p e r fe c tly  developed? . . . We are led to. believe, as 
formerly explained, that every character which oc
casionally re-appears is  p resen t in  a  la ten t fo rm  in  

each g en era tio n . . . .  I n  every liv in g  crea tu re, we 

m ay f e e l  a ssu red , th a t a  h o st o f  lo st characters S t 

ready to  be ev o lv ed , under proper conditions.”— 
“ R ev ersio n , in the ordinary sense of the word, comes 
into action so incessantly, that it ein d en tfy  fo r m  

a n  esse n tia l p a r t o f  th e g e n e ra l la w  o f  in h erita n ce  

— D escen t o f  M a n , pp. 39,43.— A n im a ls  a n d  P la n ts, 

vol. ii., pp. 76,446,447, 478.

Before suggesting any hypothesis for the 
solution of this problem of so-called rever
sionary action, I wish distinctly to point 
out to the reader, as before proposed, the 
utter impossibility of it being caused in the 
manner claimed for it by Darwin—through 
a small remnant of the blood or of the phy
sical nature of a distant ancestor retained
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in  the reverting structure, and then de
veloped into action by some peculiar con
ditions of life. That the cause of these 
reversions is the retention of a small frac
tion of ancestral blood, Mr. Darwin clearly 
teaches:—

“  No doubt it Is a very surprising fact that char
acters should rê appear after having been lost for 
many, p rob ab ly  h u n d red s o f  g en era tio n s. . . .  A f ie r  

tw e lv e  g en era tio n s th e  p rop ortion  o f  blood\ to use a 
common expression, from an ancestor is only 1 in 
2,04s. ” — O r ig in  o f  Sp ecies, p. 126.

By the law of consanguinity, as here 
stated by Mr. Darwin, the first descendant 
would partake one half of the blood or 
physical nature of the father and one half 
of that of the mother; or the proportional 
dilution would be as 1 to 2 for the first 
generation,—1 to 4 for the second,—1 to 8 
for the third,—and so on, making, as Dar
win states it, 1 to 2,048 for the twelfth gen
eration, as any one can see by continuously 
doubling the figures for each succeeding 
generation.

But Darwin speaks of this dilution being 
extended through “ hundreds" and even 
"  thousands” of generations, and yet re
taining sufficient heredity to cause rever
sions or to produce a monstrous organ in 
a  woman, for example, normal only to her 
ancient progenitors or ancestral marsu
pials, at least a million generations distant 
according to evolution, and which Darwin 
may well call an “enormous interval o f 
tim e”

Now, I really wonder if Mr. Darwin 
ever seriously thought of the almost infi
nitely minute portion of ancestral blood 
or corporeal nature which would be thus 
retained by a descendant,even after hered
ity had passed through but one hundred 
generations? I can scarcely believe it 
possible that he has ever even given it a 
passing reflection, or he surely would not 
have dared to venture such a bewildering 
and overwhelming improbability as rever* (

sions through ancestral blood back to the 
organs of marsupials,—which, if really our 
ancestors at all, can not be less than mil
lions of years distant, as estimated by 
moderate evolutionists.

Let us, by means of the following as
tounding table, carefully calculated, take 
a glance at the inconceivable dilution of 
ancestral blood no farther distant than the 
one hundredth generation of human beings, 
or extending no farther back from the 
present time than to the commencement 
of the Roman Empire:—

12th generation, I t o .................................... 2,048
25th “  16,777,216
5<*h “  . . . .  526,952,548.730, Tia
75th 44 17,687,976,686,375,030,226,944

100th, 1,116,700,203,157,979.981,456,633,757,926

The figures in the last line, which are 
almost enough to drive a mathematician 
wild even to contemplate them, only carry 
the dilution of ancestral blood forward 
one hundred generations! Yet Mr. Darwin 
holds that a fraction, as much less than 
the one here represented as a grain of 
mustard-seed is smaller than the sun,would 
be all-sufficient to overpower a woman's 
entire organization and change her into 
an opossum, or at least to convert a part 
of her body into the corresponding pdrt of 
that ancient ancestor which lived at least 
a million generations prior! A million 
generations! Can the reader imagine even 
the length of the line of figures, carried 
out according to the foregoing printed 
table, which would represent the millionth 
dilution of ancestral blood? Such a line, 
if printed as in this table, would extend, 
according to actual calculation and meas
urement, one thousand seven hundred anh 
fifty  feet! Yet, as taught by Darwin and 
all evolutionists, such an infinite dilution 
of blood would be sufficient to cause a 
woman’s body to revert to the structure of 
a marsupial animal; and that, too, in de
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fiance of her own blood and that of all her 
human ancestors!

One would think that the overwhelming 
magnitude of the figures given in this table, 
though but a drop to the ocean when com
pared to the immeasurable interval back 
to the time of marsupials, supposing them 
to have been really our ancestors, would 
be sufficient to convince any reasonable 
mind that some other explanation of such 
apparent reversions than the actual pres
ence of ancestral blood must be sought. 
That such an inconceivably diluted frac
tion of marsupial blood could force upon 
a woman’s organization, in opposition to 
her own entire organism, a structure only 
normal to those ancient animals,is a miracle 
equal to that, of spontaneous generation, 
and as infinitely absurd as this supposed 
marsupial blood is immeasurably diluted. 
No wonder Darwin declares that “ this 
principle of reversion is the most wonderful 
of all the attributes of inheritance.” It is 
altogether too wonderful to be true, as 
we shall soon see by one of the most un
equivocal demonstrations ever known in 
science.

But prior to this, I wish to note the fact 
that not only must a woman hold within 
her veins, according to this theory, an ef
fective fraction of marsupial blood which 
is liable to be developed into reversionary 
organs at any favorable juncture of con
ditions, but she must also retain a still 
larger proportion of the blood of all the 
subsequent myriads of species through 
which her lineal descent has brought her 
since, she shed her marsupium! These 
species and varieties and genera and fami
lies, living and extinct, from the time the 
human line branched off from the kanga
roo, Darwin estimates at numberless thou
sands; and hence a woman should be 
more liable to reversions to the peculiar 
structures of the wolf, jackal, hyena, fox,

dog, lemur, &c., than to that of the mar
supial prototype of these subsequently de
veloped species running along the line of 
her descent. Yet we do not hear of a 
single reversion in woman to the organs 
of any of her nearer relatives in this lineal 
chain, unless the supernumerary mammae 
should be an exception.

I now assert, and particularly invite the 
attention of Darwin and Huxley, that so 
far from there being the smallest conceiv
able fraction of ancestral blood or corpo
real substance of any kind running in our 
veins handed down from marsupials or 
from human ancestors even a hundred 
generations back, which, by the remotest 
possibility, could cause reversions, there is 
not one particle of blood or other corporeal 
substance in any man living which existed 
in the body either of his father or mother; 
and hence I am now prepared to show, by 
that unequivocal demonstration just prom
ised, that this whole question of inheritance 
is completely misapprehended, and that 
physiologists who suppose transmitted charac
ters and peculiar diseases or structural de
formities to be physical transmissions handed 
down and continued from  generation to gen
eration by atavism as it is taught, or through 
the means o f corporeal blood or organism, 
are laboring under a universal and monstrous 
misconception.

There is no man living who has arrived 
at maturity who has at this time a single 
atom of the blood or physical substance 
remaining in his body which he possessed 
when he was a child, let alone that of his 
ancestors, near or remote. Upon this all 
authorities agree. Ancient philosophers 
maintained that a complete metamorphosis 
takes place in our entire bodies at least 
once in seven years, and that a man 
twenty-one years old has had his whole 
substance—blood, bone, muscle, &c.—dis
placed and substituted by other corporeal
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atoms taken up from organic and inor
ganic nature at least three times since his 
birth.

I will not ask the reader to take this al
most universally understood truth on my 
*bare assertion,but will give authority which 
evolutionists will hardly question. Prof. 
Huxley says:—

“  S o  constant and' universal is this absorption, 
w a ste , and reproduction, that it may be said with 
perfect certainty that there is le ft in no one o f our 
bodies a t the present moment a m illionth part o f the 
m atter o f which they were originally formed."— 
Lectures on The O rigin o f Species, p. 28.

He also says:—
“  B on e once form ed does not remain during life% 

b n t is constantly disappearing and being replaced in  
a ll its p a rts"— Elementary Physiology, p. 264.

Dr. Flint remarks:—
“ I t  is know n that the organic principles o f the 

body which form  the basis o f a ll tissues and organs, 
a re  continually  undergoing change as a condition o f  
e xisten ce; that they do not unite w ith any substance 
in d efin ite  chem ical proportions; but their particles, 
a fte r  a  certain period o f  existence, degenerate into 
excrementitious substances."— Physiology o f M an, 
t o L  i . ,  p. 474-

Dr. Dunglison adds his testimony, as 
follows:—

*' T h e  human body, from  the moment o f  its form
a tio n  to the cessation o f  existence, is undergoing 
con stan t decay and ren ovation -d ecom p osition  and 
co m p o sitio n ;— so . that at no two periods can it be 
sa id  to  have exactly  the same constituents. . . . 
S e tt in g  aside the erroneous pathological notions 
th a t  assign to the blood w hat properly belongs to 
c e l l  life  in  the system  o f  nutrition, how  can w e 
suppose a  ta int to continue for years or even entire 
generations in  a flu id  which is perpetually under
going mutation, and at any distant interval can not 
be presumed to have one o f its quondam particles re
m ain ing"—Human Physiology, pp. 73, 450.

I could, were I disposed to occupy the 
space, extend these citations to any num
ber; but these will suffice to show that 
physiologists who teach that inherited 
characters or diseases are conveyed through 
blood and corporeal structure from one

generation to another do so in the face 
and eyes of the universally admitted fact 
that not one particle of the body of any 
man or woman which he or she had in 
childhood continues to maturity, which 
shows the utter impossibility of atavism 
based on corporeal transmissions! Hence, 
the almost infinite absurdity of Darwin’s 
hypothesis that reversions bring up “ long 
lost organs,” through the supposed remnant 
of the blood of remote ancestors continu
ing in our veins. How, then, in the name 
of logic and science, we may crushingly 
ask Darwin, is he to explain these supposed 
reversions in women to the organs of mar
supials,or refer their“supemumerary mam
mae,” developed in the inguinal region, to 
those of the dog or jackal, when about 
every seven years from that remote period 
to the present time each individual in the 
line of descent has changed its entire body, 
breaking down the lineal bridge a million 
times and in a million places over which 
descent has had to travel ?

I therefore aver that in view of this un
answerable fact of all the physical ingre
dients of man’s body being displaced and 
substituted many times during each mature 
human life, and in view of the table just 
given showing the inconceivable dilution 
of ancestral blood after only one hundred 
generations, if such blood continues at all, 
it is utterly impossible for any sane mind 
to believe in Darwin's theory of reversions 
to marsupial organism* And hence it fol
lows that this great and conclusive fact in 
support of Darwinism is utterly broken 
down, and his theory, so far as it is con
cerned, completely driven to the wall. Is 
not this an irresistible conclusion? If so, 
then here is onfe of its most important re
presentative facts which evolution can not 
explain, and with which it is entirely in
consistent; and hence the whole theory 
“ falls to the ground/’according to the rule
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of logic laid down by Professor Huxley 
himself, as quoted at the foot of page 325, 
which the reader will turn to and read.

Thus, by the overthrow of this main sup
port of the transmutation of the human 
race from some ancient marsupial form, 
Darwinism completely breaks down (it 
matters not whether I succeed in satisfac
torily explaining these so-called “ rever
sions” or not), for Mr. Darwin has in many 
places in his various works distinctly 
claimed this problem of reversionary action 
as among his very strongest arguments in 
support of the hypothesis of man's descent 
by transmutation from lower animals, and 
one of the facts which convinced him of its 
truth.

Right here, then, comes the scientific 
demonstration that life  and mental powers 
are real and substantial entities, or other
wise there is nothing through which the 
transmission of characters or diseases or 
peculiarities can find conduction from gen
eration to generation! The mental and 
vital organism (which exists in addition to 
the corporeal structure), being incorporeal, 
is all there is about a man or a lower ani
mal which is not liable to change and sub
stitution, and is, therefore, all there is which 
possesses an identity of person or being; 
and hence it is the intimate connection ex
isting between this incorporeal organism 
(which is at the same time substantial and 
unchangeable) and the corporeal organism 
(which is material and changeable) which 
causes atavism, and through which inherit
ed transmission occurs either among the 
human or lower species.

Can there be a stronger proof furnished 
on any single scientific proposition than 
this fact here established that there must 
be some invisible incorporeal and intangi
ble substance, not liable to mutation and 
substitution, through which inheritance 
from parent to offspring must be con

ducted? No other rational conclusion is 
conceivable, since all corporeal or physical 
connection is severed between them within 
seven years after the birth of the child, 
thus effectually breaking the lineal chain 
between such parent and the next genera
tion. Without the presence of such an 
unchangeable and incorporeal organism 
actually existing in every living creature, 
no inheritance of parental character or 
resemblance could continue in a child at 
farthest longer than seven years after birth; 
for the moment the physical organism had 
been substituted by new materials all in
herited relationship would cease and all 
transmitted parental characteristics would 
vanish.

I repeat it, then, that we have here a 
direct scientific proof of the position I la
bored $0 long to establish by indirection 
and analogy in the earlier chapters of this 
work. I there assumed that if so many in
tangible so-called forces and modes of mo
tion were really and demonstrably substan
tial entities, though incorporeal, that it was 
but logical to infer that life, instinct, and 
spirit were equally substantial. But now 
for the first time we have the direct scien
tific proof that there must exist in every 
sentient being a substantial vital and men
tal organism, in addition to its corporeal 
structure, through which inherited trans
missions descend from father to child, and 
by atavism from grandfather to grand
child ; and thus gradually I am laying the 
foundation for the new hypothesis to ra
tionally solve Darwin's problems,—which, 
as we see, are wholly inexplicable by his 
own theory of physical descent.

But right here is another argument even 
more conclusive, if anything, than the pre
ceding, that the life  and mind are the real, 
intrinsic, and principal substance of every 
living creature; and by mind\ in the lower 
animals, I mean that instinct which takes
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the place of reason in man. It therefore 
must not be supposed because I place man 
and the lower animals on a level m regard 
to each possessing a dual nature, and each 
having within the corporeal structure a 
vital and mental organism, that I suppose 
such lower beings equally entitled to im
mortality, or life hereafter. A just, and, 
as I  believe, a true distinction will be 
marked out in a future chapter between 
man and the lower animals; and what I 
regard as the only true solution will be 
given of this greatest of all psychical prob
lems, why man shall live eternally and 
why an intelligent animal like a dog or a 
horse can not so live, although like man 
it possesses a substantial incorporeal vital 
and mental structure. I therefore merely 
throw in this explanatory remark, lest I 
should be misapprehended in my frequent 
allusions to the vital and mental organisms 
of lower animals.

I  now state but a truism, universally 
recognized and admitted, when I assert 
that offspring as a general rule partake 
equally the likeness, character, and quali
ties of both father and mother, while I 
emphatically deny that such transmission 
of likeness or character is caused by or 
comes at all or in the slightest degree from 
the physical bodies or corporeal organisms 
of such father and mother, but exclusively 
from the vital and mental organism which 
pervades and animates the corporeal struc
ture, since it is a fact which physiologists 
will admit that more than nine hundred 
and ninety-nine thousandths of the child's 
physical or corporeal organism is derived 
from  the mother/  Perhaps it might be 
safely asserted that the germinal or fecund
ating impulse really supplies nothing to 
the building up of the child's body. Some 
authors so believe; but I do not need the 
admission. The fact that the child's body 
is almost wholly derived from the mother's

organism, while it partakes corporeally as 
well as mentally as much of the father's 
likeness and characteristics as of the 
mother's is an unanswerable proof that 
even the infant, without waiting seven 
years for its substance to be supplanted 
by new materials, does not inherit its spe
cific structure or family characteristics at 
all through the corporeal organization of 
either father or mother, but exclusively 
from their incorporeal mental and vital 
being!

It therefore amounts to another absolute 
scientific demonstration that inheritance of 
any quality or character,whether among hu
man beings or the lower animals—whether 
the quality or peculiarity relates to the 
mental powers or is wholly physical and 
attaches entirely to the corporeal struc
ture—comes exclusively through and is 
derived wholly from the intangible anc 
incorporeal vital and mental organism of 
the two parent forms. Evolutionists can 
not evade or even weaken the force of this 
overwhelming conclusion. If physical or
ganism is all there is about us of a sub
stantial nature, as Haeckel, Darwin, and 
Huxley all teach, and if the mind and life 
are nothing but a complicated motion of 
the physical molecules arranged in a “va
ried manner," having no organic or sub
stantial character, then it would assuredly 
follow, on absolute scientific principles, 
that, as the child had derived but a thou
sandth part of its corporeal structure from 
the father, it should exhibit but a thou
sandth part of his likeness or character
istics! But since the father transfers a;* 
much of his nature and likeness to the 
child, through his vital organic structure 
as does the mother, though she furnishes 
about all of the corporeal, my foundation 
is firmly laid in the immutable mental and 
vital organism of every living creature, and 
must hereafter remain an established and
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demonstrated fact against which the mate
rialistic waves of evolution will beat in 
vain!

The great mind of Darwin, when con
templating the astonishing fact that an in
stinct, and even a cultivated habit, in a 
dog or horse, though not natural to the 
species, is inherited by its offspring, which 
will repeat the habit without being taught, 
becomes almost paralyzed with bewilder
ment, and he exclaims—“ Even an imper
fect answer to this question would be satis
factory." But I will quote him in full, and 
then give him a perfect answer:—

“ H ow , again, can we explain  to ourselves the 
inherited effects o f  the use or disuse o f  particular 
organs? T h e  dom esticated duck flies less and w alks 
more than the w ild  duck, and its lim b-bones have 
becom e in a corresponding m anner dim inished and 
increased in comparison w ith  those o f  the w ild  duck. 
A  horse is trained to certain paces, and the colt in
herits sim ilar consensual movements. T h e  domes
ticated rabbit becom es tam e from close confine
m en t; the dog intelligent from associating with 
m a n ; the retriever is taught to fetch and carry; and 
these mental endowments and bodily powers are a ll 
inherited . N othing in  the whole circuit o f  physi
ology is more wonderful. H o w  can the use or disuse 
o f  a particular lim b or o f  the brain affect a sm all 
aggregate o f  reproductive cells, seated in a distant 

part o f  the body, in such a m anner that the being 

’ developed from these1 cells inherits the characters o f  
either one or both parents? Even an imperfect an
swer to this question would be sa tisfa cto ry — DAR
WIN, Anim als and P lants, vol. ii ., p. 445.

Had Darwin's mind ever been so fortu
nate as to delve down into the great cen
tral truth I have just been elaborating, 
that the life and mental powers of every 
living creature constitute a perfect incor
poreal yet substantial organism, as real as 
the one composed of blood, bone, and 
muscle, and that inheritance from the pa
rents by the offspring comes solely through 
such intangible entity, he never would 
have so puzzled his brain over this prob
lem of the transmission of an instinct or 
an acquired habit, and would never have

begged for even an “ imperfect answer to 
this question." He here has a perfect an
swer. I wonder if he will have the candoi 
and magnanimity to acknowledge it! If 
he has no difficulty in understanding how 
two fine-wool merinos, male and female, 
should transmit their peculiar physical 
characteristics to the lamb, but accepts it 
as a simple and natural fact, then, when
ever he grasps the true and broad idea 
that these merino parents transmitted this 
characteristic of fine wool to their offspring 
exclusively through their mental and vital 
structures, and that their merely corporeal 
organisms had nothing whatever to do with 
the transmission except as being the physi
cal media through which the peculiarity 
was conveyed, he will then have not the 
slightest difficulty in understanding and 
accepting the equally simple and beautiful 
fact that the retriever after being taught 
to fetch and carry, transmits this mental 
habit to the pup through his own mental 
and vital organism so effectually that the 
offspring will practise the same thing with
out being taught. Without the presence 
of this substantial mental and vital organ
ism all such facts are wholly and abso
lutely inexplicable..

Right here, then, at the very threshold 
of my arguments by which I have proposed 
to overthrow evolution, and while thus es
tablishing the immovable foundation of 
my future exposition of the theory, I have 
incidentally furnished a simple and beau
tiful solution of one of the most profound 
problems which Mr. Darwin finds mixed 
up with the complex subject of inheritance, 
and one so bewildering that he prays for 
some solution, he cares not how “ imper
fect," agreeing in advance to be satisfied 
with it rather than to depend on the 
wretched consolation which his own cor
poreal theory of inherited transmissions 
affords. No wonder he implores assist
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ance, since no physical theory of inherit
ance can aid him. I have here given it to 
him without money and without price. 
jWill he accept it? We shall see.

Let the reader not forget, then, what has 
been accomplished in the arguments just 
preceding. It has been shown that while 
all organic beings are changed in all their 
parts, and their physical atoms substituted 
frequently by others during life, thus pre
venting all corporeal transmission what
ever, yet inheritance does take place, ab
solutely proving the presence in each being 
of an incorporeal self9 or substantial organ
ism. It has further been proved that while 
the father equally transmits his likeness 
and character to his child the mother fur
nishes nearly all of its physical organism, 
showing beyond the power of contradiction 
that no inheritance comes through corpo
real structure, and at the same time de
monstrating that each being possesses a 
substantial organism within the physical, 
which is incorporeal and intangible. So 
long as these two annihilating propositions 
remain unrefuted, just so long will evolu
tion remain with its entire foundation of 
physical inheritance demolished.

If the physical or corporeal organism is 
all there is about a living creature con
cerned in the phenomena of inheritance 
and the transmission of characters, as held 
by all evolutionists, then surely it must be 
clear to the reader, if there is no continuity 
of corporeal structure from one generation 
to another, that physical transmissions are 
impossible in the very nature of things; 
and hence the whole fabric of inheritance 
and descent is annihilated. If nothing 
but corporeal structure constitutes the me
dium for inherited transmissions, then it 
must follow, if a lamb has a fine-wool father 
and a coarse-wool mother, not a thread of 
its wool would be sufficiently changed from 
the coarse fiber of its mother to be detected

under microscopic power, since but a thou
sandth part, approximately, of its organic 
nature could have come from the father. 
Here, then, by evolutionists basing their 
theory of descent on transmissions through 
physical organism alone, thus ignoring en
tirely any other substantial structure as 
part of a living creature, the foundation of 
the hypothesis of natural selection is swept 
away. Hence, if I were disposed to stop 
right here and not write another paragraph 
against evolution, the theory of descent as 
based on transmission alone through cor
poreal structure could never recover from 
the force of this single blow; for what is 
evolution without inherited transmissions? 
and how is inheritance possible when the 
very channel through which it passes is 
displaced in all its parts and substituted by 
new ingredients several times during each 
life? Modem evolution knows no medium 
through which characters can be trans
mitted save the physical structure, which 
I have shown by the best authority has no 
continuity from one generation to another. 
Therefore, as inheritance is taken away 
from the theory, the entire superstructure 
of evolution falls hopelessly to the ground. 
No escape is possible except by adopting 
my view,that within each physical structure 
there exists also a substantial vital and 
mental organism.

But is there a rational or supposable hy
pothesis by which to account for so-called 
reversions in man to the organs or charac
ters of lower animals, as described by Mr. 
Darwin? Is there any supposable theory 
for explaining the gills of fish and the pres
ence of a caudal appendage in the human 
embryo as well as in those of all vertebrate 
animals? Is it possible to account for the 
occurrence of a monstrosity in one species 
resembling some other specific form, or to 
explain satisfactorily deformities in chil
dren resulting from the mental impression*
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of the mother? That such phenomena do 
not result from physical or corporeal causes, 
such as inherited transmissions linking 
species together, I shall regard as already 
clearly demonstrated so far as “reversions” 
are concerted. That there is a vital and 
mental organism within and inclosed by 
the physical structure of every organic be
ing I shall also consider as equally demon
strated, and beyond the possibility of doubt 
by an unbiassed mind. And, finally, I shall 
maintain that to this intangible and incor
poreal vital and mental organism we are 
to look for all the phenomena of inherit
ance, growth, variation, embryology, &c.

Yet, properly, before presenting the hy
pothesis which I have invented for the 
solution of the problem of reversionary 
action, I ought to examine also the sur
prising facts of embryology, and show, as 
I have already intimated, that so far from 
aiding evolution they are absolutely against 
the theory, even should I be unable to ex
plain their true cause. These remarkable 
appearances in the embryos of all verte
brate animals so confidently relied on by 
Mr. Darwin and all his followers as direct 
proof of evolution, really, in one sense, are 
as much reversions, so called, as are the 
recurrence of supernumerary mammae, and 
must therefore come under the same gen
eral objections,and be ultimately explained 
l  y the same hypothesis. I shall therefore 
come directly to the discussion of 

Embryology.
That the presence of branchiae and a 

caudal organ in the human embryo at an 
early stage of progress can not be caused 
by human descent and corporeal inherit
ance from fishes and tortoises has been 
already scientifically demonstrated, since, 
as just remarked, these embryonic appear
ances belong in the same class of phe
nomena as so-called reversions, and must 
stand or fall by the same philosophical

evidence. If the gills of fishes or the tails 
of tortoises really do show themselves in 
the embryos of all mammals;from the mouse 
up to man, through the law of physical in
heritance from those ancient progenitors, 
as Darwin and all evolution writers main
tain, then it would undeniably follow that 
a small remnant of this ancestral blood and 
corporeal nature from the fish and tortoise 
must still remain in the human mother in 
order to be thus transmitted by her organ
ism to the embryonic structure of the in
fant. For an evolutionist to even attempt 
an evasion of this fundamental principle 
of his theory would be to abandon evolu
tion and the idea of physical descent alto
gether.

Hence, this entire embryologic argu
ment, of which evolutionists so persistently 
and triumphantly remind their opponents, 
falls hopelessly to the ground by the very * 
facts and considerations just brought to 
bear on the subject of reversions. I need 
only refer the reader back to that terrible 
and fatal line of figures showing the almost 
infinite dilution of ancestral blood after 
only one hundred generations have passed; 
that is, supposing the blood or physical 
nature of an ancestor to descend at all from 
one generation to another,which was clear
ly demonstrated could not be the case. If 
that line of figures should be continuously 
multiplied till it would represent the num
ber of generations back to the Devonian 
fish, as estimated by moderate evolutionist^ 
there would be an unbroken string of nu
merals, as closely printed as in the table, 
over one hundred miles long; and this would 
represent the dilution of fish-blood in the 
veins of a mother which impresses the form 
of branchice on the embryonic infant! I 
assert, without intending to impugn any 
man’s honesty, that no sensible evolutionist 
does or can believe it.

But aside from the impossibility of this
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inconceivably, diluted atom of ancestral 
blood affecting such a result in opposition 
to the mother's organism and in defiance 
of the blood of all her human ancestors, it 
remains an incontrovertible fact, as proved, 
that there is no $uch a thing as the trans
mission of physical blood or structure of 
any kind, even for a single generation, since 
all the corporeal atoms of every nature 
composing a child’s body are displaced 
and substituted by new ingredients several 
times before that child reaches maturity. 
Hence, as so unanswerably shown, hot an 
atom of ancestral blood or physical struc
ture can reach even as far as to the first 
grandchild. How, then, in the name of 
science and common sense, can the prints 
of gills and tails be conveyed to embryonic 
infants through the unbroken transmission 
of blood from the tortoise and fish? To 
suppose that the reader does not see and 
appreciate the force of this crushing argu
ment would be to cast a slur upon his in
telligence.

It therefore matters nothing,as remarked 
about reversions, whether I am able or not 
to offer a plausible explanation of these 
embryonic problems, or, in fact, any ex
planation at all, they clearly have nothing 
to do with evolution. Even if I should 
now admit them among the nnsolvable 
mysteries of which every page of Nature 
is so prolific, it would nevertheless remain 
an established fact that Darwin's theory 
fails utterly to account for them. If they 
are never to be explained, still this fact is 
clearly demonstrated, that they do not and 
can not come by descent from the tortoise 
and fish.

It must be remembered as an undisputed 
fact that inheritance, with Darwin, Huxley, 
Haeckel, and all evolutionists, signifies 
only the transmission of characters or pe
culiarities, through the physical blood and 
structure of organic beings, handed down

from generation to generation. Not one 
of these writers has ever had the first 
glimmer, as their works indicate, of this 
beautiful and grand idea of an incorporeal 
yet substantial vital and mental organism 
existing within and represented by the 
physical structure. Hence, whatever use 
such a sublime view of organic life might 
be to them to help out their broken-down 
theory of physical inheritance, they have 
forever estopped themselves from employ
ing it by their utter repudiation of life and 
mind as anything except the mere motions 
of commingling organic molecules.

I may also be permitted to add, as cau
tiously as may be, that the true reason why 
these great problems raised by Darwin, 
such as reversions, embryonic resemblance, 
rudimentary organs, &c., have never before 
been wrenched from the grasp of evolution 
and hurled with fatal effect against the 
theory, is because no reviewer of the theory 
of descent has seemed to catch this funda
mental principle of being, that each living 
creature has a dual organism or two distinct 
structures interblended— one corporeal 
and subject to constant mutation, while 
the other is incorporeal, not liable to mu
tation,and hence the only part about every 
living creature constituting the essential 
identity of its being. I here assert con
fidently that no man can answer these 
fundamental arguments of evolution or 
solve the otherwise inexplicable mysteries 
involved in inherited transmissions, if this 
broad principle of a substantial vital and 
mental organism be ignored. Hence, Dar
win’s principal scientific facts have never 
been met.

Although the arguments just advanced 
completely take embryology outside the 
pale of evolution, I do not propose to stop 
here with these facts, which Mr. Darwin 
says were among the main reasons which 
u convinced” him of the truth of evolution,
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and which Professor Haeckel, his great 
German apostle and coadjutor, (lings boast
fully at all opponents of the theory of de
scent as beyond their power to jostle, and 
in which he declares, “/  see one o f the most 
important and irrefutable Proofs o f the theory 
o f descent. No one can explain these pheno
mena unless he has recourse to the laws o f 
inheritance and adaptation; by these alone are 
they explicable.” (See page 402.)

Then, to show how conclusive is this 
similar appearance of the human and lower 
forms in their early embryonic condition, 
as a proof of evolution by transmutation, 
Professor Haeckel goes to the expense of 
producing two elaborate plates represent
ing the embryos of the many dog, chicken  ̂
and tortoise, at a correspondingly early and 
then also at a more advanced stage of 
growth, in which the tail of the tortoise and 
so-called gill-arches of the fish are con
spicuously displayed in the human embryo 
and also in that of the three lower animals, 
as a proof that man descended from the 
tortoise and the fish.

But in these plates (as those having a 
copy of Professor Haeckel’s History o f 
Creation will see), this learned naturalist 
overshoots his mark, so to speak, and gives 
us a complete illustration of that “vaulting 
ambition which o’erleaps itself.” It is 
really an unfortunate coincidence, that, 
while the younger series of embryonic pic
tures makes the “ little human tail” and 
the fish-gills everything the most ardent 
evolutionist could desire, the embryonic 
heads of the four different orders are not 
only a total failure but a fatal blunder, 
showing such a want of foresight as to 
utterly overthrow the argument; for while 
the head of the human embryo is the proper 
size and exactly in proportion to the size of 
its body, thus consistently representing the 
human cranial type from the commence
ment of life, the head of the tortoise and

that of the chicken are enormously out of 
proportion to. the sizes of their bodies, and 
ridiculously as large as that of the human 
embryo, if not a trifle larger! Yet every 
one,however little versed in natural history, 
knows that the head of a tortoise in pro- I 
portion to the size of its body is not one 
quarter as large as that of man. Thus it 
follows, since the head is of infinitely more 
importance as a guide to generic classifica
tion than the tail, that Professor Haeckel 
has unwittingly placed his hereditary cart 
squarely before his embryologic horse, and, 
by giving the tortoise a human head, has 
actually reversed evolution,and proved that 
the reptile descended from m an! If these 
sagacious plates of Haeckel are correct,— 
which, of course, must be admitted,—then 
the whole embryologic argument falls to 
pieces, since the most casual observer must 
see, who examines these pictures, that while 
the human form retains its own head in due 
proportion from the start, the tortoise drops 
its normal head and adopts that of man!
It follows, then, unanswerably, that this 
“little human tail” which Professor Haeckel 
keeps so menacingly before his opponents, 
as he refers to his annihilating plates, never 
came by descent from the tortoise at all, 
since the human head which fits so coolly 
on this embryonic reptile could not have 
descended from man, if there is any truth 
in (< survival of (he fittest” But I  refer 
(he reader back to (he preceding chapter 
for an elaborate discussion of the whole 
question of embryonic development, in 
which the very facts of the “ gill-arches " 
and the “ little tail of man” are denied, 
and reasons given for the denial, though 
I  have here admitted them as claimed by 
these scientists, and have endeavored to 
show, even after such concession, that they 
do not favor evolution.

Having thus succeeded in depriving 
evolution of the least claim to or interest 
in the phenomena of embryology and re-
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versionary action, I shall now attempt an 
explanation of these problems,—which, 
however imperfect and liable to objection, 
I am willing to submit to the reader with 
the belief that they will present more plaus
ibility and show more harmony and con
sistency with already established facts and 
scientific laws than this utterly foundation
less theory of physical descent.

But in what manner shall I begin to 
frame the general hypothesis which shall 
give this new solution of these remarkable 
phenomena? If it be true, as I claim to 
have already demonstrated, that there is 
such a thing as a substantial vital and 
mental organism constituting the incorpo
real but essential entity of every living 
creature, which I doubt not the attentive 
reader admits, it then becomes easily sup- 
posable that such a substantial though in
tangible structure should be at least as 
complex as the corporeal organism, which 
is merely its physical expression. That 
such a substantial structure, invisible and 
intangible yet possessing all the details of 
parts and organs of the corporeal body, 
may actually exist within the physical and 
tangible form of a living creature, consti
tuting its real and essential entity, ought 
to be deemed not only possible but rea
sonable, even if I had not already given 
direct proof of it. In view of the incor
poreal substances known to exist in Nature 
all around us, completely beyond the reach 
of any of the senses, scientists should not 
deem it such an incredible thing that a 
living creature may possess an internal 
vital organism as well as an external cor
poreal structure; and this applies particu
larly to all modem scientific thinkers who 
believe in a universal and all-pervading 
yet substantial luminiferous ether which 
can run in waves and circulate freely 
through the texture of a diamond! That 
such a vital and mental organism does

really exist in every human form, essen
tially related to and intimately blended 
with such corporeal structure,and through 
which all the biological phenomena of pro
creation, growth, development, inheritance, 
and variation from specific structures take 
place, I shall again assert has been clearly 
established in the two preceding argu
ments, in which were shown that no pecu
liarity or characteristic of father or mother 
can by any possibility be transmitted to 
posterity without the intervention of such 
an incorporeal organism; and that no 
father, on any known principle of reason
ing, could transfer to his offspring more 
than about a thousandth part of his like
ness or character as compared to that 
which would be transferred by the mother, 
were it not for the presence of such in
visible vital and mental organization as 
the exclusive medium of all inherited 
transmissions.

Here, then, I make tny first hypothetic 
supposition, that, as the physical structure 
contains not only the different organs of 
the body but an almost infinite number 
and variety of separate molecules and 
units or real organic atoms, so the vital 
organism within each living creature con
tains not only the intrinsic life-form of the 
specific being it inhabits but is a veritable 
microcosm or a little universe of life-forms 
which include the intrinsic germs of all 
organic being wherever found. Life itself 
being a real substance it must be consti
tuted of life-atoms, while its molecules, so 
to speak, consist of essential life-forms re
presenting every living creature, the same 
as the molecules of the body consist of the 
various forms and kinds of organic ele
ments^which go to make up the countless 
and manifold constituents of all bodies; 
and hence, within the life-germ of every 
organic being, or within this intangible 
representative kernel of existence, all other
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life-forms are essentially represented, so 
that when the microcosmic germ com
mences to gather about it the corporeal 
elements of organic structure, there are 
present not only the specific structure of 
the family to which the germ belongs, but 
the inconceivably minute images and essen
tial life-forms of all other living creatures; 
and while thus environed with all forms of 
life, the taking on of an abnormity, from 
the juxtaposition of unnumbered images 
of specific beings, would be but the natural 
result of a collision through some pertur
bation in the mother caused by one of the 
accidental conditions of life to which she 
might be and is at all times exposed, and 
which might indelibly impress her mental 
or vital organism.

So far, the reader may say, this seems to 
be all supposition. Granted; but we shall 
probably see as we advance in the hypoth
esis corroborative reasons for regarding it 
as a rational and even scientific basis of 
solution for very many phenomena wholly 
inexplicable on any other supposition.

According to established rules among all 
scientific investigators, I have a perfect 
right to frame any scientific hypothesis I 
may deem expedient, and then try to build 
up a theory by seeing how far the admitted 
facts of science and Nature will harmonize 
with such hypothesis. If, after carefully 
comparing all such facts with my pro
visional hypothesis, I shall conclude that 
more phenomena are explained by it, and 
the various classes of facts made more har
monious and consistent among themselves 
than by means of any other known hypoth
esis, it is logical and fair to claim the result 
of such investigation as a probable scien
tific theory. Mr. Darwin says:—

"In scientific investigations it is permitted to 
in v e n t a n y  h ypothesis, and if it explains various 
large and independent classes of facts it rises to the 
rank of a well-grounded theory. ” — A n im a ls  a n d  
P la n ts , vol. i.f p. ao.

Having found that the theory of descent 
by transmutation can not possibly explain 
these embryonic and reversionary phenom
ena since the physical means of inheritance 
necessary to solve such problems are want
ing, and since the dilution of ancestral 
blood required to extend as far back as to 
the marsupial, tortoise, and fish, must be 
infinitely absurd, even if ancestral blood 
passed from one generation to another,— 
which, as shown, is not the case,—I have 
therefore invented this hypothesis of sub 
stantial but incorporeal life-germs as vital 
microcosms, based on the demonstrated fact 
that the life and mental powers of every 
living creature constitute a vital and men. 
tal organism, which, though incorporeal 
and intangible, is nevertheless as really 
substantial as the corporeal blood, bone, 
and muscle, by which it is physically re* 
presented.

Mr. Darwin surely can not take excep
tion to such a microcosmic assemblage of 
vital images representing a miniature uni- 
verse of living structures. He teaches, as 
recently quoted, that not only the opossum, 
kangaroo, didelphys, wombat, and all other 
marsupial forms and organic structures, are 
actually present in their physical characters 
in a woman, but necessarily all subsequent 
specific characters in the lineal chain of 
descent from the marsupial down to the 
present time,—that all these characters lie 
“dormant” or “latent” in each generation, 
ready to be awakened into organic struc
tures or reversionary forms by the inter
vention of some unusual condition of life. 
I re-quote:—

"We are led to believe, as formerly expressed, 
that every ch a ra cter which occasionally re-appears 
is  p resen t in  a  la ten t fo r m  in  each generation . . . .  
In every liv in g  crea tu re we may fed assured that a 
h o st o f  lo st cha racters R e ready to he ev o lv ed  under 

p ro p er co n d itio n s.”  (See page 4 4̂ -)

No physical “character,” such as the 
mammae of a wolf or tail of a tortoise, can
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lie “dormant” for countless generations in 
organic beings “ ready to be evolved,” un
less the form  of such organism—I care not 
how infinitesimally small—is actually pres
ent all the time. If “ hosts” of such physi
cal organic characters and forms are pres
ent “ in every living creature,” “ ready to 
be evolved under proper conditions,” have 
I supposed * anything more surprising or 
wonderful in the hypothesis that each life- 
gam is a real living mictocmm, containing 
a representation of all vital forms of being? 
But Darwin goes even further, and repre
sents each physical organism, however sim
ple, as a literal corporeal “ m ic ro c o sm I 
quote his words:— 4

“ We can not fathom the m a rv elo u s co m p lexity  

of an o rg a n ic b ein g ;  but on the h y p oth esis here ad
vanced this complexity is much increased. E a c h  

liv in g  crea tu re  must be looked at as a m icrocosm —a 
tittle  u n iv erse—formed of a h o st o f  s e l f  p rop a g a tin g  

organism s, inconceivably minute, and a s n um erou s 

as th e sta r s  o f  h e a v e n ,— A n im a ls  a n d  P la n ts , voL 
il, p. 483.

The “ hypothesis” to which Mr. Darwin 
here alludes is of the utmost importance 
to his theory of descent, without which, as 
he evidently understands, or without the 
principle which it involves, no transmission 
can possibly take place from one genera
tion to another; He calls it “pangenesis,” 
and elaborately explains it at the close of 
his work on the Variations o f Animals and 
Plants. It is based on the supposition that 
the cell-units of each living creature throw 
off minute atoms of their own substance, 
which he terms “gemmules,” and which, in 
fact,are “ self-propagating organisms,’’mul
tiplying themselves by “self-division” of 
their bodies, the same as explained recently 
in the case of monera. The hypothesis, 
however, is purely imaginary and entirely 
without any visible or tangible foundation, 
since “gemmules” never were seen either 
singly or in mass, probably for the reason 
that they do not exist at all; and, if they

did, no microscope would be sufficiently 
powerful to visualize them. Hence, the 
hypothesis is purely guess-work, without 
any apparent reason or foundation in Na
ture or science, save the necessity for some
thing to bridge over the millions of physi
ological breaks which the law of organic 
mutation and substitution necessarily 
causes in the lineal chain of descent from 
remote ancestors, as I have already proved.

In fact, the hypothesis of “pangenesis” 
and “ gemmules” seems to have sprung 
itself into Mr. Darwin's imagination almost 
entirely to aid the cause of reversionary 
action^which becomes at once impracticable 
from the enormous dilution of ancestral 
blood in a few generations. At the very 
commencement of the hypothesis he says: 
“ Every one would wish to explain to him
self, even in an imperfect manner, how it 
is possible fo r  a character possessed by some 
remote ancestor suddenly to re-appear in the 
offspring.” (Animals and Plants vol. ii., 
p. 428.) He surely saw at a glance that 
the inconceivable dilution of ancestral 
blood by the law of consanguinity in a short 
time rendered the possibility of characters 
being transmitted through such a medium 
as utterly out of the question.

To meet this manifest impracticability 
in the transmission of blood or other cor* 
poreal substance, even through a few dozen 
generations, Mr. Darwin must have seen 
(though he never so much as hints it in 
any of his works) that something substan
tial must be invented, differing in its nature 
from blood or any other ordinary organic 
substance, which would pass from genera
tion to generation without being lost by 
dilution or cast off by the universal law of 
displacement and substitution. He never 
thinks of adopting the idea which I have 
so clearly and repeatedly demonstrated, 
namely, that the mind and life of every 
creature constitute a substantial but incor
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poreal organism, but supposes that his hy
pothetic physical “ gemmules ”—in fact, 
infinitesimal living creatures, since they 
are “ j^-propagating organisms” and ca
pable of “j^-division,”—will answer the 
purpose, and in some way avoid this law 
of displacement and substitution and not 
be liable to the same mutation as other 
corporeal atoms. Yet, in keeping with the 
inherent weakness of his whole theory, he 
stultifies his hypothesis by assuming that 
these gemmules pass from generation to 
generation, even from the remotest ances
tors, in a “dormant” and consequently in 
an inactive state, and must therefore be 
incapable of “self-propagation” by “self
division,” and hence, as I will abundantly 
show, they must turn out to be wholly 
worthless; for how can such “dormant” 
atoms descend all the way from an ancient 
marsupial in a quiescent condition,ready to 
be aroused to action in the veins of a hu
man mother and thus reproduce marsupial 
organs, any more than atoms of the original 
marsupial blood?

Such is a brief view of this great hypoth
esis, so essential to the very existence of 
Mr. Darwin’s theory of descent, and with-' 
out which all inherited transmissions are 
with him a physical impossibility. When 
it is shown that even with the aid of this 
hypothesis all inheritance remains still the 
same physical impossibility, as will soon be 
demonstrated, the weakness, inefficiency, 
and utter helplessness of Darwinism, will 
be pitiably apparent, for what does the 
theory of descent amount to with the pos
sibility of physical transmissions removed?

I had not intended here to enter into this 
provisional assumption of “ pangenesis” 
and “gemmules,” but had purposed to 
defer it till the closing chapter of this 
book; particularly as right here it breaks 
into the explanation of my own hypothesis 
of microcosmic life-germs. But as it is the

only conceivable hypothesis which Mr. 
Darwin can suggest by which to bridge 
over the millions of physiological breaks 
and chasms which have been proved to 
occur in the line of corporeal descent, 1 
have determined to meet “pangenesis” here 
and now, lest some reader may have been 
misled by it, and might suppose it to mili
tate against the arguments I have pre
viously brought to bear against “rever
sions,”such as the impossibility of physical 
transmissions, from the well-known law of 
mutation and substitution, as so recently 
established. I will first, however, let Mr. 
Darwin give us his hypothesis in his own 
words:—

“ The hypothesis of Pangenesis as applied to the 
several great classes of facts just discnssed.no doubt 
is extremely complex . . . namely, that all organic 
units, besides having the power, as is generally ad
mitted, of growing by self-division, throw o f  free 
and minute atoms of their contents, that i gemmules. 
These multiply and aggregate themselves into bods 
and sexual elements, . . . and they are capable of 
transmission in a dormant stats to successive genera
tions' . . . Reversion depends on the transmission 
from the forefather to his descendants o f dormant 
gemmules that occasionally become developed under 
certain known or unknown conditions.**— D arwin, * 
Animals and Plants, vol. ii., pp. 481,483.

The reader can scarcely fail to observe, 
by reading this passage attentively, that 
Mr. Darwin was really troubled in his 
mind about his reversion ary argument% 
which he tells us was among the strong 
reasons going to convince him of the truth 
of evolution. He surely must some time or, 
other have figured far enough to see the 
absolute impossibility of ancestral blood 
producing such a result, from its almost 
infinite dilution in a few generations; and 
he is most assuredly intelligent enough not 
to be ignorant of the universal teaching of 
physiology that all corporeal connection, 
even between succeeding generations, by 
means of blood or any other physical sub
stance, is constantly being swept away by
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the law of growth, displacement, and sub
stitution of corporeal ingredients. Hence, 
the absolute necessity for something,which, 
unlike blood or any other known organic 
matter, would come down through millions 
of generations without being dislodged from 
the organic tissues, or otherwise reversion^ 
and with it physical descent must be given 
up as purely chimerical

It will take but a few paragraphs to show 
the inefficiency of this provisional hypoth
esis, and to clearly demonstrate, from the 
language in which “pangencsis ” is couched, 
that it completely stultifies itself, and over
throws the very position it was intended to 
establish. It will be at once seen that 
“gemmules" in a 44 dormant "condition can 
no more pass from generation to genera
tion in the blood of an animal, and thus 
help the cause of reversionary action, than 
can the blood itself or any other senseless, 
inactive, useless particles of matter, which 
happen to collect in an animal’s system,— 
which, as I have abundantly proved, pass 
off by physiological change, and are sub
stituted frequently during each animal’s 
lifetime by other constituents.

It is entirely evident that “dormant” 
gemmules are powerless for transmission 
from one animal to another, or for any hold 
on the cofporeal texture of an organic be
ing, whatever might have been supposed of 
the same organisms in a 44self-propagating” 
state,—which, unfortunately for the in
ventor of the hypothesis, he lacked either 
the forethought or shrewdness to provide 
for. The very word44dormant," according 
to all dictionaries, signifies inactive, asleepy 
quiescent, &c.; and hence, while in this 
state, as Mr. Darwin frequently admits, 
gemmules, if they really exist and are even 
all he represents them to be, can develop 
into nothing, since, being inactive, “self- 
propagation" by 44j^-division” is out of 
the question, and therefore multiplication,,

to keep up the stock or replace those cast 
off from the animal organism, is clearly 
impossible!

It must follow, from the above self- 
evident considerations, that such,“dor- 
mant," quiescent, sleeping, inactive44 gem* 
mules," would be of no more account in a 
living organism than any useless, cumber* 
some, excrementitious atoms of matter; 
and as the hypothesis supposes them to 
remain in such a 44dormant" state during 
the countless generations of descent till 
they happen to be aroused and developed 
into organs by 44unknown causes," the in
telligence of every reader is sufficient to 
convince him that such gemmules could 
not descend at all even through one gene
ration by the inevitable laws of physiology, 
as already shown.

This law of the constant displacement 
and substitution of all corporeal ingredients 
Constituting every organic being, as so re
cently established by high authorities, 
would therefore as certainly remove 44dor- 
mant" gemmules as it would displace quies
cent or inactive trichina in an animal’s 
system; and it is clearly.evident tharthese 
parasites can only maintain their hold on 
organic tissue while in an active, propa
gating, or multiplying condition. Hence, 
as all considerations go to prove, ^dor
mant" or inactive gemmules could not 
pass to the succeeding generation, to say 
nothing about two or three millions, as 
Mr. Darwin’s “ pangenesis” requires.

This great author has thus made a mis
take, which he will never be able to rec
tify, in attempting to transmit gemmules 
in a “dormant" condition through millions 
of generations, or from that ancient epoch 
when a woman wore the marsupium of the 
didelphys down to the present time. I 
fear that word 44dormant” has already 
proved the death of 44pangenesis,” since it 
actually makes such sleeping* inactive,
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» quiescent, and worthless atoms, no better 
than any other little specks of bone or life
less matter,—not even as good as ordinary 
blood, since this author and inventor does 
not claim “dormant” gemmules as being 
nutritious or even digestible. If an opos
sum were therefore loaded down with them 
they would only be a burthen to carry, 
without doing the least particle of good.

I insist upon it, therefore, that Mr. Dar
win committed a fatal blunder in employ
ing such a stupid word as “dormant,” when 
there were so many wide-awake words in 
the dictionary! Instead of allowing these 
little sleepers to curl up in the veins of 
kangaroos in the far-off Eocene period for 
a  nap of two million years he should rather 
have started them on their journey alive 
and kicking, so to speak, and instead of 
administering such a soporific as “pangen
esis,” which was enough to put anything 
to sleep, he should not have allowed them 
to close their eyes during the entire trip!

It is simply a matter of astonishment 
that the author of “natural selection” and 
“survival of the fittest” should show so 
little sagacity in a matter so vital to his 
hypothesis. After proving himself capable 
of inventing such a word as “pangenesis,” 
and especially of originating such a “self- 
propagating” little imp of an organism as 
a “gemmule,” it is the profoundest kind 
of a puzzle that he should deliberately put 
it to sleep and allow it thus to be cast off 
from the marsupial organism as worthless 
matter and immediately substituted by new 
ingredients, thus smashing his “pangene
sis,” and with it his theory of descent, 
rather than to keep it awake, self-dividing 
its little body so rapidly as to prevent all 
danger of the supply of ancestral marsu
pial “gemmules” becoming exhausted! 

.^.But the fatal mistake was made, as has so 
 ̂often been done before by great men, and 

' '€*n not now be recalled

As “self-propagating” gemmules are 
necessary, according to this provisional 
hypothesis, in “each living creature,” to 
give vitality to the organic units of its body, 
then the organic units of the gemmule itself 
will necessarily require the same kind of 
“self-propagating organisms,” though on a 
scale, almost infinitely reduced, probably 
as much smaller than these original gem
mules as they are smaller thail kangaroos; 
for since the “geihmule” is a veritable 
“r^-propagating organism,” capable of 
“/^-division,” it must necessarily be a 
“ living creature,” and therefore as much 
entitled to the benefits of another “pan
genesis” as was the original kangaroo! 
It would be really interesting for Mr. Dar
win to extend his hypothesis to the organic 
units of these “gemmules,” which he could 
easily do by inventing another word, and 
thus calling them pinnules, for example; 
and then again,since-these pmnules would 
likewise be living “self-propagating organ
isms,” he could continue on with the inno
cent amusement of extending “pangenesis” 
ad infinitum,, which would probably be of 
as much use to the world and to the cause 
of science as any other portion of this self
contradictory theory of descent.

Since Mr. Darwin insists on his “gem
mules” coming all the way down through a 
million generations in a “dormant” state, 
and of course inactive and incapable of 
multiplying by “ self-division,” let us by a 
little calculation consider the chances of 
any given original stock of “ dormant” 
gemmules, however enormously large, run
ning out in a given time, and in this sum
mary manner open up the manifest imprac
ticability of marsupial gemmules coming 
down to the present generation, and still 
sleeping, as Mr. Darwin maintains, in the 
veins of human mothers.

We will suppose the last marsupial from 
which the line divaricated leading toward
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the human species (for there must have 
- been a last one) gave over ,to the .primal 

parent or head of this line all its gemmules 
fast asleep, or in a "dormant” state, to be 
faithfully transmitted down to future gene
rations for the special purpose of producing 
"reversions,” and thus assisting modern 
evolution, as they seem really to have no 
other use. I am now willing, in order to 
make the case as strong for "pangenesis” 
as possible, to admit that there were in 
that single opossum, kangaroo, didelphys, 
o r whatever other marsupial, one hundred 
millions of these sleeping gemmules. If 
Mr. Darwin were here and should request 
it, I would double the number, or increase 
it tiH he should express himself as entirely 
satisfied. But as he is not here to consult,
I will take it for granted that I have met 
his wishes in placing the number at
100,000,000, which is a liberal population 
of "self-propagating organisms” to have 
possession of one small animal's body.

I am now even willing to admit, in order 
to oblige Mr. Darwin and facilitate pan
genesis, that these quiescent or "dormant” 
gemmules do not come under the universal 
law of displacement and substitution which 
controls other useless, innutritious corpo
real substances, and which leads to their 
rejection and to an entire physical meta
morphosis of an animal's body every few 
years. I will concede, to help his "pro
visional hypothesis,” that these 100,000,000 
gemmules were of such a nature as not to 
be superseded and displaced by new in
gredients taken up from organic and inor
ganic nature, but that they became, on 
their first transfer, a part of the animal's 
identity of being or of its natural selfhood.

Now, after doing all this to accommo
date Mr. Darwin and aid pangenesis, let 
us see what it amounts to. The very first 
generation of descent, or the first descend- . 
ant of this primal head of the line, would

take one half of these "dormant” gem- 
mules, leaving the. other half in the hqd$ 
of the father, thus giving them 50,000,000 
gemmules apiece. Is not this an inevitable 
conclusion? -

It would not do to assume that the father 
keptthem all,giving none to his offspring, 
for if that was the law, then, as soon as the 
father should happen to die, it would end 
the business for the "dormant "gemmule^ 
and wipe out Mr* Darwin's,, pangenesia 
Neither would it do to assume that the 
father transmitted them all to the son; for 
if that was the plan of transmission, then 
at all times during the millions of years 
which have since succeeded, the entire
100,000,000 "dormant” organisms would 
have their sleeping apartments within one 
single animal’s body. This is wholly in
admissible, since the accidental death of 
that one animal which happened at the 
particular time to be the custodian of this 
precious stock of ancestral gemmules 
would in like manner annihilate "pangen
esis,” since there could now be no dormant 
marsupial organisms in the blood of human 
mothers to cause reversions, so essential to 
the cause of evolution.

Hence, the safe, natural, and scientific 
mode of transmission, would necessarily 
be, as stated at the start, that each lineal 
descendant should receive one half the 
dormant gemmules possessed by its father. 
Now, I wonder if Mr. Darwin ever took 
the trouble to think how long it would 
take to exhaust any given original stock 
of "dormant” gemmules, however large? 
It seems to me if he had even given it 
a casual thought, he surely would never 
have dreamt of "pangenesis.” Instead of 
transmitting such quiescent organisms 
down through a million generations, as is 
absolutely necessary according to this pro
visional hypothesis, the hventy-seventh de* 
sccndant in this lineal chain from, that last
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marsupial would have but a single dormant 
gemmule remaining in its body, while the 
twenty-eighth descendant would destroy 
that! The following table, leaving out a 
few unimportant fractions, shows how 
rapidly the original stock of 100,000,000 
gemmules would become reduced by these 
continual subdivisions, according to the 
law of consanguinity; for,it must never be 
lost sight of, that since these gemmules, 
according to “pangenesis,” are transmitted 
in a “dormant” state, they are necessarily 
inactive, add hence have no power to prop
agate themselves by self-division,and thus 
increase their number on the way:—

1st generation, 100,000,000 dormant gemmules.
ad «« 50,000,’000 44 44

3 d «« 25,000,000 44 44

4th «« . 12,500,006 44 44

5th «• 6,250,000 44 44

6th •« 3,125.000 44 44

7 th 1,562,500 44 44

8th •• 781,250 44 44

9th «• 390,625 44 44

10th «• I9 5 .3 *a 44 44

nth <4 97,656 44 44

12th 4« ' 48,828 44 44

13th 44
2 4 .4 1 4

44 44

14th 44 12,207 44 44

15 th 14 6,103 44 44

16th 44 3,051 44 44

17th 44 1.525 44 44

18th 44 762 “ 44

19th 44 381 44 44

20th 44 190 44 44

aist 44
9 5 “ 44

22d 44
4 7

44 44

13d 44 23 44 44

24th 44 11 44 44 ,  . ,

25th 44
5

44 44

26th 44 2 44 44

27th ' 44 1 44 44

28th “ The last dormant gemmule cut in two 
and destroyed!

As soon as reduced to a single gemmule, 
at the twenty-seventh link in the chain of 
descent, “pangenesis” necessarily explodes, 
since Mr. Darwin distinctly teaches that a 
single gemmule can do nothing toward de
veloping a “part” of an animal’s structure,

but that it requires “a number or moss of 
them” to accomplish any result:—

“ Butgemmules differ from Mr. Spencer’s physio
logical units, inasmuch as a certain number or m ou  

of them are, as we shall see, requisite fo r  the deveL 
opment of each cell or part*"—Animals and Plants, 
vol. ii., p. 450.

Thus ends the great hypothesis of “pan
genesis,” before even the first variety 
branching off from the last marsupial in 
the line has had time to change the color 
of its hair, let alone become a distinct 
species; and hence we may bid good-bye 
to “dormant” gemmules and to Mr. Dar
win’s provisional pangenesis!

Having made this digression for the 
purpose of disposing of Mr. Darwin’s£ceaf 
hypothesis, I now return to the discussion 
of my own provisional assumption of an 
incorporeal vital and mental microcosm, 
which I have supposed to exist as a little 
universe of life-forms present in each ovule 
at the beginning of each individual life,or 
as soon as the ovule is pervaded by the 
vital entity or intangible essence of being 
from both parents.

By turning back to the last passage 
quoted before the digression,it will be seen 
that Mr. Darwin assumes a “ microcosm” 
or a “ little universe” of corporeal organ
isms, as present in each living creature, 
and as “numerous as the stars of heaven.” 
In the quotation just preceding it we 
are informed that a “ host of lost charac
ters” are continually present “ in every 
living creature.” Now, if Mr. Darwin has 
a right to assume a “ microcosm,” or a 
“ little universe” of “self-propagating or
ganisms” “numerous as the stars of heaven” 
existing within “each living creature,” 

'which includes monera, monads, and the 
smallest bacteria, barely visible by means 
of the microscope, thus embracing within 
one infinitesimal atom tens of thousands 
of different species represented in their
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“ dormant gemmuks*” then surely I have 
an equal right to avail myself of a rational 
.modification of his assumption, which, 
however improbable in its corporeal sense 
as he employs it, becomes a grand and 
.beautiful possibility wh&n applied as 1 ap
ply it to the substantial and vital essence 
of being. If Mr* Darwin, therefore, is au
thority in the discussion of evolution (and 
he surely will be so regarded by me when
ever he favois the overthrow of his own 
system), I clearly have a right to assume 
a vital microcosm essentially embraced 
within every life-germ in which are repre
sented the ideal forms of universal being, 
since it has been so clearly demonstrated 
that there is actually a vital and mental 
organism within each living creature in 
addition to its physical structure.

My hypothesis, therefore, contemplates 
no such an improbable idea as a “micro
cosm” of physical characters or corporeal 
form s representing the corporeal organs 
of countless diverse species, which is the 
only conception Mr. Darwin has of such a 
“ microcosm.*' Instead of physical forms 
my hypothesis only supposes the presence 
in every life-germ of a microcosm repre
senting the essential but incorporeal forms 
of the vital and mental entities of being 
throughout Nature. But as these vital and 
mental germs of the various living struc
tures can all exist within the same space 
of one of them, like other incorporeal sub
stances, such as sound, heat, light, magnet
ism, gravitation, and electricity, without 
the conflict of space unavoidable with all 
corporeal bodies, however small, they do 
not therefore involve the necessary want 
of room or idea of crowding in a human 
ovule, for example, which is but about the 
125th of an inch in diameter.

If Mr. Darwin, in order to sustain evo
lution, may rationally suppose a physical 
“microcosm,” and the presence within the

smallest animalcule of the physical germs 
of organ&or corporeal characters, “numer
ous as the'Stars of heaven,” ready to be 
evolved into fully developed structures, 
am I not rationally justified in assuming 
the presence of a vital and incorporeal mi
crocosm in every life-germ by which to 
explain these otherwise inexplicable facts 
of science, especially since it has been so 
clearly shown that physical descent and 
inheritance are out of the question ? Hav
ing demonstrated that there is and must 
be a vital and mental organism, which is 
wholly intangible and incorporeal, inclosed 
within each physical structure,and without 
which no inheritance or transmission of 
any kind can take place, have I not a right, 
as a provisional hypothesis, to assume that 
within the germ of such vital organism a 
microcosm, representing all life-forms, may 
exist, with a thousand times more plausi
bility than Mr. Darwin can assume a sim
ilar “ little universe ” of physical organisms 
which have come down through countless' 
generations in a dormant ” condition by 
physical descent?

Assuming, therefore, that such a vital 
and mental microcosm, embraced within 
each life-germ at the commencement of 
every embryonic being,is not an incredible 
idea, on the principles laid down and hy
potheses invented by Mr. Darwin, I now 
propose to look at the various problems 
involved, and see how far they can be ex
plained and made to harmonize with the 
facts of biology, physiology, psychology, and 
science generally, based on such a supposed 
microcosm.

Viewing the intangible and incorporeal 
life-germ of each sentient being as such a 
microcosmic assemblage as I have de
scribed, it is not a surprising result that 
the embryos of all animals should appear 
exactly alike at the commencement of the 
corporeal concentration of organic sub-
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stance. Could this incorporeal germ itself 
be seen in its microcosmic condition,— 
which, of course, can not be done with 
mortal and physical eyes,—the absolute 
presence, in their essential forms, of all 
animate nature would probably be ob
served, just as the leaves, buds, blossoms, 
twigs, boughs, branchlets, t}ark, trunk, and 
roots of the perfect tree, may be supposed 
to exist in their essential and elemental 
outlines within the life-nucleolus of every 
acorn; and if the analogy between animal 
and vegetal life is carried out, as it might 
be, the seed-germ of a tree would probably 
present an arboretum or a microcosm of 
the entire vegetable kingdom.

To say it would be impossible for such 
a microcosm of animal life to exist in the 
vital germ of the embryonic being, would 
be, of course, to repudiate Mr. Darwin's 
corporeal microcosm of physical organisms 
as almost infinitely more improbable. If 
a landscape of mountains, hills, rivers, 
valleys, trees, villas, &c., extending for 
leagues, can be photographed upon the 
retina of a human eye in such a condensed 
form and yet be perfectly outlined in every 
feature on such a mere speck of surface, 
and can then be copied in all its details on 
the focal point of the optic nerve so almost 
infinitely reduced in size that the most 
powerful microscope can trace no impres
sion, yet along this thread such actual land
scape, in all its minutiae, can be conducted 
to the brain, and there reproduced in its 
full size by the incorporeal mental impres
sion, it would seem that no conception of 
an incorporeal microcosm ought to be re
jected on the ground of its impossible con
densation or want of room.

The earlier the stage of growth at which 
we view the embryos of various animals, 
or the less they are developed, the more 
intimately do they resemble each other, 
while the farther they are developed to

ward natal life the more are they differen
tiated into specific form and’outline, under 
the influence of the specific substantial life- 
germ. From this 9tate of facts it would 
follow that when we trace the developmect 
backward to the ovule itself the resem
blance would be perfect, which, strange t% 
say, is admitted by evolutionists, ani 
claimed by them as an important fact ii 
favor of their theory, but which, as I will 
show, unwittingly refutes the whole hy
pothesis.

Mr. Darwin distinctly tells us, as already 
quoted, that “ Man is developed from an 
ovule about 125th of an inch in diameter, 
which differs in no respect from  the ovules 
o f other animals.” This is an anatomical 
fact which I do not question, so far as the 
physical structure of such ovules is con
cerned, which, of course, involves the en
tire extent of this author's conception of 
their existence. In fact, it is intrinsically 
and essentially a part of Darwinism not to 
recognize anything as substantial in con
nection with any living creature but the 
physical and tangible organism. t But this 
admission, just quoted, fatally overthrows 
this erroneous view of organic being, and 
is the most undeniable acknowledgment of 
the truth of all I have been urging in re
gard to a vital and mental organism being 
inclosed.withip. and physically expressed 
by the corporeal structure. If the ovules 
from which the most diverse species are 
developed,“differ in no respect" from each 
other, as Mr. Darwin so frankly admits, 
does it not follow beyond the possibility 
of doubt that within the ovule of each 
specific form at the beginning of life, there 
must exist an invisible, incorporeal (yet 
substantial) organism, which does truly 
embrace every cutline of the creature into 
which such specific ovule will ultimately 
differentiate?

If there is no difference between the
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human ovule and that of a lower animal, 
physically considered, as Mr. Darwin 
teaches truly, and then if there is no sub
stantial mental and vital organism holding 
within it the specific form and outline 
which takes possession of such an ovule 
and leads on to its proper development, 
controlling the accumulation 4nd arrange
ment of corporeal atoms drawn from the 
mother’s organism, then it unavoidably 
follows that all ovules should develop and 
differentiate exactly alike, according to 
evolution; that is, if they could develop 
a t all without such vital organism, which, 
of course, they can not.

Hehce, as in the case of Prof. Haeckel’s 
annihilating “plates,” which were to over
whelm the opponents of evolution, but 
which unfortunately proved that the tor
toise descended from man, so Mr. Darwin, 
in his anxiety to produce a crushing argu
ment in favor of his theory by showing 
that the human and marsupial ovules 
“ differ in no respecti* from each other, 
has literally destroyed the foundation of 
evolution by proving that there is no scien
tific reason within the prevision of his great 
theory why the ovule of a lioness should 
not be just as apt to produce a young 
hyena as a young lion! It therefore inev
itably follows that there is no scientific 
law within' reach of evolution and its 
purely physical system of philosophy which 
can assign a shadow of a reason, after this 
admission, why a crocodile should not 
bring forth a young reindeer, or a cow 
should not produce kittens, since their 
ovules “differ in no respect” from each 
other, and since such a thing as an incor
poreal, substantial, organic life-germ, is 
entirely foreign to that wholly materialistic 
philosophy.

This important discovery of Mr. Darwin, 
that the human ovule “differs in no respect 
from the ovules of other animals,” may not

j after all prove such a godsend to evolution 
when we shall have traced its legitimate 
bearing a little further. It becomes, in 
fact, another scientific demonstration that 
there is present in the life-germ of every 
living creature a substantial vital and 
mental organism, which really contains the 
Specific entity of each being, from which 
alone the animal form derives its structural 
outline; and that the substantial is not 
therefore limited to the visible and tan
gible, as evolution necessarily inculcates. 
Without this absolute entity of being ex
isting invisibly and incorporeally, yet sub
stantially, within each ovule, representing, 
as an individual microcosm, every bone, 
joint, muscle, ligament, vein, artery, and 
nerve of the entire anatomy of such specific 
form, it may be relied upon as a physio
logical fact that no such a thing as devel
opment or differentiation could take place 
from any ovule.

If Mr. Darwin were asked to give some 
explanation why an equine ovule differen
tiates and develops into a colt rather than 
into a puppy, since the ovule of the horse 
“differs in no respect” from that of the 
dog, he would probably reply, as he did 
when imploring some solution to the prob
lem of inherited instinct and acquired 
habit in a retriever: “An answer to this 
question, however imperfect, would be sat
isfactory.” The truth is, these physical 
philosophers, who believe in nothing sub
stantial but the tangible, haven’t the re
motest idea how to answer any of these 
questions or solve any problem relating 
to inheritance, reproduction, or develop
ment; yet they assume to hold the only 
keys in the theory of descent by which all 
these mysteries of inherited transmissions 
are to be unlocked, at the same time plead
ing for any kind of answer to a question 

' no more profound than any and all others 
relating to inheritance and development;
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for they all involve the same underlying 
principle of a substantial vital organism in 
each living creature as the counterpart of 
its corporeal structure.

No question more profound, or, in fact, 
more simple, was ever asked relating to 
the great subject of inheritance, than why 
a chicken as soon as it leaves its shell, 
without having seen its mother or any 
other fowl, will commence running around 
and hunting grains of food, or why it will 
even tap against the shell with its beak 
and break its way out. I have used the 
remark, no question more profound or 
more simple, since they are all alike, and 
the man who can answer one can answer 
ail, while he who fails on one, however 
apparently profound or simple, may at 
once drop the whole subject, as he will 
assuredly fail on all.

That a young chicken, without being 
taught by experience, will pick «p and 
swallow a fly  but cautiously avoid a bee of 
the same size and nearly the same form, 
while a little child,not having been taught 
to the contrary, will pick up a poisonous 
snake as readily as it would take in its 
hand a piece of ribbon, is a mystery which 
well may puzzle the brains of materialistic 
philosophers; for they have no conceivable 
answer within the range of their physical 
ideas which sheds a glimmer of light on 
these problems.

It is a cheap answer to say it is instinct 
which leads the chicken to pursue such and 
such a course. But what is instinct? Evi
dently the chicken knows in what manner 
its food will be found, if it gets it. It also 
knows that the bee is dangerous, and that 
the fly is not only harmless but nutritious. 
Young mammals also know, as soon as 
bom, where and how to go in search for 
the breast; and,as seen with litters of pigs, 
will range themselves in the most orderly 
manner at the very first trial. The mother

does not tell them, nor give them the least 
instruction. How, then, have they learned 
it? That they know where to go and how 
to proceed, by what we term instinct9 there 
can be no doubt. Then what is instinct 
but knowledge or intelligencet

The answer to this entire problem of* 
animal instinct and human reason, and the * 
exact difference between them, can be 
given in a couple of paragraphs, which has 
never, so far as the writer knows, been be
fore accomplished, simply because the true 
basis of such solution has hitherto been 
wholly ignored by writers on the subject 
Since no intelligent solution can be con
ceived of without admitting a Creative Will 
to start with, hence the bewilderment, con
fusion, and contradictory attempts at ex
planation, indulged in by evolutionists, as 
will soon be shown from Mr. Darwin him
self ; while the weak, half-evolved, and un
satisfactory attempts at solution, by those 
who admit a Creative Will, result, alone 
from a failure to recognize the dual organ
ism of every sentient being, which I have . 
postulated from the introductory chapter 
to the present page as the only possible 
basis of solution for the thousands of mys
teries brought to light by physiological re
search.

Is there, then, a satisfactory and distinct 
line of demarkation between human intel
ligence and that knowledge possessed by 
the lower orders of animals which we 
usually designate as instinct? And is it 
further possible to give a clear and satis- ’ 
factory explanation of the exact modus 
operandi by which that demarkation was 
first established and by which it is still kept 
up through the fixed laws and principles 
of Nature ? I will now attempt quite briefly 
to give this solution, to which I invite the 
reader’s careful attention.

The Creative Will in forming the first 
pair of fowls, for example, supplied them



c h a p . v i i i . Evolution.— Its Strongest Arguments. 427

from out His own fountain of life and in
telligence with such mental powers and 
such a store of practical knowledge asv/as 
necessary to the struggle for existence, with 
ithe capacity to increase such intelligence 
,within a certain specific limit by experience 
and memory. As thus formed, the vital 
and mental powers of these animals con
stituted an incorporeal yet substantial or
ganism, the counterpart and invisible es
sence of their physical and tangible struc
ture, thus constituting as real and true an 
entity of existence as is the substantial 
mental and vital nature of God himself, 
out of which all such entities issue as in
finitesimal drops.

With the powers thus described the 
Creative Will also established the law of 
procreation, giving the capacity of trans
ferring to offspring not only a duplicate 
life-germ which should contain the blended 
vital and mental organism of both parents, 
but with it He gave them power to trans
mit their original and acquired store o f pa
rental knowledge.

With the primal creation of the human 
pair, the mental powers and a store of 
practical knowledge were likewise given, 
but without the capacity of transferring 
to the child by the laws of generation a 
single idea o f parental knowledgey either 
original or acquired. Instead of the trans
fer bodily of parental intelligence to the 
child with the vital and mental organism, 
as in the case of lower animals, the human 
parents had received the power from the 
Creative Will of transferring an almost un
limited blank capacity o f being taught. While 
the human pair were denied the power of 
transferring to the child bodily their origi
nally inspired and acquired knowledge, 
they were given in lieu of it the gift of 
speech and the capacity and desire to teach 
the young, and in this way only to transmit 
their intelligence from one generation to

another. While the lower animals have 
been deprived of this capacity or desire 
to teach their young, and in lieu have re
ceived the power of transmitting their own 
knowledge bodjly with the physical and 
vital organism, the young are equally in
capable of being instructed by the parents 
except to a very limited extent by obser
vation and imitation, but depend wholly 
upon the actual supply of knowledge which 
is bom with them, and which we have, for 
the want cf a better word, called instinct.

Here, then, is the real difference between 
the man and brute,—between human in
telligence and animal instinct. The lower 
animal, having neither the capacity nor 
desire for .teaching or being taught, has 
received from the Creator instead the 
power of transferring and receiving from 
generation to generation, inclosed within 
the vital and mental organism, the com
plete stock of ancestral knowledge. A 
human being, on the contrary, deprived of 
the capacity of thus transmitting or re
ceiving a single ancestral idea* has been 
furnished by the Creative Will with the 
power of transferring to the child or re
ceiving from the parent such a vital and 
mental entity as includes the full capacity 
and desiie for both teaching and being 
taught.

And thus we have the distinct line of 
demarkation defined and clearly drawn 
between human reason and animal instinct. 
The former is built up, step by step, through 
instruction constantly accumulating from 
higher sources, aided by man’s almost un
limited capacity for teaching and being 
taught, while the latter is the untaught 
and unlearned aggregate knowledge of the 
race since its primeval origin, transmitted 
bodily to offspring with their mental and 
vital organisms.

Hence, as an illustration of this differ
ence carried into practice, let a pup be
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raised to maturity or even old age without 
seeing the light or hearing a sound, and it 
would start out into the world when re
leased with nearly the same intelligence 
and apparent familiarity with objects as 
ordinary dogs of its breed. But let an in
fant be thus raised to manhood, and it 
would come forth to the'light a helpless 
idiot.

Here, then, is a problem which evolution 
can neither explain nor throw the least ray 
of light upon. Such a difference existing 
between two beiftgs sustaining a near blood 
relationship to each other, as we are assured 
is the case by Darwin and Huxley, is utterly 
inconceivable, and must be held as abso
lutely impossible. That man should have 
descended from animals which receive all 
their intelligence in a mass at birth, while 
he, so nearly related and yet so vastly im
proved in other respects, and so differen
tiated physically, should not receive a 
single idea of congenital intelligence, must 
be regarded as utterly unreasonable and 
absurd. To ignore the solution I have 
given, that there was an original line of 
demarkation between human and lower

*

species drawn by the Creative Will, and to 
assume, as do evolutionists, that man has 
actually descended from animals having 
such wonderful instinct as the dog, is to 
repudiate every true and consistent idea 
of development, and reverse the whole 
theory of evolution. Instead of evolving 
the congenital intelligence or instinct of 
the dog,and developing it to a higher grade 
of intuitive knowledge, as natural selection 
professes to accomplish, it has finally and 
utterly annihilated it in the infant, leaving 
not even a rudimentary vestige of such 
instinct remaining.

No one can deny that the instinct of the 
lower animal is useful, and would have 
been of service in any and every condition* 
of lift. Then why should survival of the

fittest (!) completely destroy it in develop
ing man from the dog? Suppose the in
fant bom now had~all the instinctive intel
ligence and physical strength at birth of 
the dog added to its unlimited capacity 
for being taught, would not such develop
ment be useful to man? No one can 
doubt it for a single moment. Then how 
could natural selection destroy such valu
able instinct and such important physical 
strength in the young, as illustrated in the. 
infant, except by reversing the very signi
fication of evolution and survival -of the 
fittest? Natural selection has not only 
developed (!) the infant to utter helpless
ness and weakness, and completely de
prived it of every instinctive idea, but, ac
cording to Mr. Darwin's theory, it has even 
taken away the natural covering of hair 
from its body, without which it must in
stantly perish, even in the most temperate 
climate,especially at night, but for the ac
quired knowledge of the mother. Yet this 
stripping the infant of all natural clothing, 
which would hav.e always been of service 
to man even when civilized, depriving it 
of all strength of body and limb, taking 
away from it every vestige of instinctive 
knowledge, all of which its near ancestral 
young relatives possessed in a high degree, 
is called by these advanced scientific 
thinkers evolution, development, and survival 
o f the fittest! Really, if the words desig
nating this theory were intended to corre
spond with the facts, it should be called 
retrogression, deterioration, and preservation 
o f the weakest /

As the condition of the infant is in every 
essential respect the e^act opposite of that 
of all lower animals at birth, showing a 
deterioration in every physical and men
tal aspect of its beixjg, it amounts to a 
simple and clearly defined demonstration 
that the infant never descended-frora the 
dog or any other lower animal. Were there
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no other argument against the theory of j 
man’s descent from lower forms of being, 
this alone should annihilate it, since the 
meaning of every word employed by evo- 

* lutionists to represent such descent flatly 
conflicts with the present condition of the 
infant.

But, further, while we find natural selec
tion reducing man in his normal physical 
and mental condition, as compared to 
lower animals, to a more and more de
fenseless and helpless state, taking from 
him every vestige of his former instinctive 
knowledge,' and even stripping him of his 
natural clothing, which survival of the 
fittest should by all means have preserved 
and augmented, we see that some other 
power has had him in hand,entirely above, 
beyond, and outside of natural selection or 
survival of the fittest, and though finding 
him at birth the most defenseless and help
less being in the entire animal kingdom, 
being in reality less fit to survive than any 
other, it has so preserved, sustained, and 
elevated him mentally, and even physi
cally when matured, as to place him as 
much above the most powerful animal on 
earth and as much its master as his corpo
real frame was its inferior at birth. This 
power can not be evolution, natural selec
tion, or survival of the fittest. These 
forces, laws, or powers had him in hand, 
we are told, and developed him from the 
dog till they had taken away from him his 
natural clothing, leaving him naked and 
liable to perish. They tried to improve 
him, according to Mr. Darwin, till they 
had robbed him of all his instinctive 
knowledge, leaving him insensate and a 
mental blank at birth. They practiced 
survival of the fittest on him in develop
ing him from the opossum till he lost all 
his physical strength and became so help
less and defenseless that he was the most 
unfit for survival, physically or mentally,
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at birth, of all living creatures. Will evo* 
lutionists tell us, then, what power is this 
which finds man at the foot of the ladder 
in physical dependence, lifts him up, and 
makes him the lord and head of the animal 
kingdom?

I will now show the contrast between 
the highly satisfying solution just given of 
inherited instinct, and the difference be
tween it and human reason, based on a 
recognition of the Creative Will and the 
dual organism of every living creature, 
and that solution which Darwinism has to 
propose, denying Creative Will or intelli
gent purpose, and ignoring the substantial 
nature of the life and mental powers. 
Read the following “solution” of the same 
problems to which I have alluded, as ex
pounded by Mr, Darwin:—

**The development of the mammary glands would 
have been of,no service and co u ld  n o t h a v e been 

effected  th ro u g h  n a tu r a l selection  unless the young 
at the same time were able to partake of the secre
tion. There is no greater difficulty in understand
ing how young mammals learnt to suck the breast 
than in understanding how unhatched chickens 
have le a tn t to break th e eg g -sh ell by ta p p in g  a g a in st 

i t  with their specially adapted beaks; or how a few 
hours after leaving the shell they have learnt to 
pick up grains of food. In such cases th e  m ost 

probable so lu tio n  seem s to  be th a t th e h a b it w as a t 

f ir s t  a cq u ired  by p ra ctice  a t a  m ore ad va n ced  ags, 

a n d  a fterw a rd s tra n sm itted  to th e  o ffsp r in g  a t an  

e a rlie r  a g e ."— O r ig in  o f  S p ecies, p. 190.

This remarkable “solution” (!) of the 
problem of inherited instinct is certainly 
worthy of the author of “ pangenesis,” 
and is about as brilliant and original a 
conception as the possible conveyance of 
“self-propagating gemmules”down through 
a million generations in a “dormant” con
dition.

Strange as it may strike the reader, Mr. 
Darwin here distinctly teaches, as “ the 
most probable solution,” that the art of 
tapping at the egg-shell by the chicken to 
break its way out, as well as the “ habit”
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of hunting for grains of food soon after its 
escape, “was at first acquired by practice at 
a more advanced age, and afterwards trans
mitted to the offspring at an earlier age” 
Now, would Mr. Dajwin object to letting 
us know how that first parent of the first 
chicken, which acquired the habit of pick
ing up food “by practice” at an “advanced 
age” in order to transmit it to the offspring, 
managed to survive its infancy without 
picking up foodf For, mark it, that parent 
was without the knowledge or the “habit,” 
till it had been “acquired” “at a more ad
vanced age” since being the first one it 
had no parent to “transmit” such habit! 
Also,while he is explaining this, he should 
tell us how that parent of the chicken at 
an “advanced age” “acquired by practice” 
the habit of “tapping” at the egg-shell and 
breaking its way out/  According to Mr. 
Darwin’s theory there was no creation of 
the parents of the first chicken, and no 
original supply of intelligence furnished 
them by the Creative Will to be transferred 
to the mental and vital organism of the 
young ones which would teach them how 
to get out of the shell, and then how to 
pick up grains of food; but the first parent 
fowl, being developed by transmutation 
from some other animal, had to get out of 
the egg-shell as best it could, since it could 
not acquire the “habit” of “tapping” to 
break the shell till by “practice at a more 
advanced age.” When he shall have ex
plained how this original parent-fowl got 
out of the shell without the habit of “tap
ping,” which it could not possess till at an 
advanced age by practice, and then how 
it picked up food to live on while young, 
I will agree to be satisfied, and not ask 
him how the first parent chicken got into 
the shell without some other fow l to lay the 
egg% as that would be too bad. All I will 
insist on at present is the main solution 
he attempts to give,—that.is, how the

original parent-fowl learned to get out of 
the shell and pick up grains of food with
out the “ habit,” which could only be “ac
quired,” as he supposes, at an “advanced 
age”!

Then, as the reader observes, he applies 
the same lucid and highly satisfactory 
“solution” to the young of mammals, and 
to the important problem as to how they 
first learned to suck the breast. The thing 
is as plain as can be, he tells us,—the 
“habit” of sucking the breast is as simple 
as for a chicken to learn how to get out 
of the egg-shell, and was “first acquired | 
by practice at a more advanced age, and 
afterwards transmitted to the offspring*7 
Now, leaving out the interesting question 
as to what the first ojr original mammal 
parent practiced on in learning the “habit” 
of sucking the breast at an “ advanced age ” 
so as to be able to transmit it to the off
spring, I would seriously request Mr. Dar
win to inform us how that first mammal 
parent grew up from birth to an “advanced 
age” without the habit of sucking the breast, 
or without any breast to suck, for that mat
ter, especially since he distinctly teaches 
that these mammary glands are uindispen- 
sable” fo r  the “existence ” of young mam
mals?—

“ The mammary glands are common to the whole 
class of mammals, and are indispensable fo r their 
existence."— O rigin o f Species, p. 189.

Yet he would have his readers believe 
that the very first or original mammal 
parent, which had never been created but 
had been transmuted from a tortoise or 
some other reptile, grew up from infancy 
without sucking, though such mammary 
glands “ are indispensable for their exist
ence,” and that when it had arrived at an 
“advanced age” it “practiced” the “habit” 
of sucking, when there was no other mam
mal in existence, and consequently no 
breasts to suck, in order to be able to trans-
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mil the habit to its future offspring! Was 
there ever a theory so ridiculously and 
laughably at sea?

I give this single instance, from the 
founder of the system himself, as an illus
tration of the pitiable predicament in which 
an evolutionist finds himself placed when
ever he attempts to account for the sim
plest phenomena of inheritance, propaga-. 
tion, or transmitted instinct, by the theory 
of natural selection and organic transmu
tation. But Mr. Darwin is a great man and 
has acquired a great name, yet I doubt 
whether even this prestige will be sufficient 
to gloss such seif-stultifying and monstrous 
absurdities as these, after they are placed 
fairly before the public.

How evidently, therefore, does the truth 
recur to us at each turn of the inquiry that 
no merely physical view of organism can 
give any satisfaction in regard to the num
berless problems growing out of inherited 
transmissions ? The great truth, in so many 
ways confirmed since the commencement 
of this chapter, that within each sentient 
corporeal structure there exists its exact 
substantial counterpart in the form of an 
intangible vital and mental organism, has 
rationally prepared the way for the provi
sional hypothesis which I have already 
partially elaborated. I do not claim that 
the idea of an incorporeal life-germ as the 
concentrated nucleolus of being, given off 
from the vital and mental organisms of 
both parents and constituting a living mi
crocosm, has been proved, though it clearly 
does not conflict with kny known law or 
fact of science, while it does beautifully 
and consistently harmonize with and lu
cidly explain many phenomena utterly in
explicable by evolution or any other theory, 
as will now be shown.

That an individual vital and mental mi
crocosm exists in and takes possession of 
the ovule at the start of each individual

life, and that such a microcosmic life-germ 
really though invisibly embraces and con
tains every substantial organ or part of the 
specific being into which such ovule is to 
develop, I regard as an absolute necessity, 
and abundantly proved, as otherwise, since 
the physical ovules of all animals are alike, 
they should all differentiate into one and 
the same animal form, if they could de
velop at all. Then, if an individual micro
cosm can and does exist within each life- 
germ of being pervading the ovule, and by 
whose action alone a concentration and 
orderly arrangement of corporeal atoms 
are brought to bear and disposed to build 
up the anatomy of the embryonic creature, 
is it not reasonable that such an essential 
germ of being might also embrace a mi
crocosmic assemblage of all intrinsic life- 
forms? If such an assemblage of life-forms 
is supposable, then their substantial pres
ence in the primal germ would be as real 
as the self-propagating organisms assumed 
in the microcosm of Mr. Darwin, which, 
though physical and assumed to each oc
cupy a certain amount of space or room, 
are nevertheless supposed to be as “ nu
merous as’the stars of heaven.0

Now, it is but a very short step to extend 
my hypothesis, and suppose that within each 
microcosm the one specific form of being 
which represents the family of organisms 
to which any given life-germ belongs, is 
the presiding or governing genius of the 
little assemblage or universe of life-forms, 
and which must in the very organic nature 
of things determine or control the develop
mental operations and the organic process, 
giving the final direction to the vital forces 
of the mother’s organism, till the ovule, in 
which the specific forms and characters of 
the two parents are equally divided, takes 
the complete outline of the reproduced 
being.

Should, however, any unusual shock or
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perturbation of the mother's vital and 
mental organism occur in the early periods 
of gestation, accompanied by any abrupt 
physical concussion, to which she may be 
at any time liable, it would not be unrea
sonable to suppose, from the intimate con
nection between her and the life-germ, that 
the one specific controlling form which 
corresponds to that of the father and 
mother, juxtaposited and involved with the 
thousands of other forms constituting the 
microcosmic assemblage, might come into 
collision with some other specific-represen
tative and thus take from it by contact the 
impression of some monstrous organ or 
mental peculiarity, now regarded by evolu
tionists as reversions to distant ancestral 
structures. If physical shocks can displace 
and derange corporeal organisms, may not 
vital and mental perturbations distort the 
vital organism within the life-germ,causing 
some abnormity or so-called reversion to 
become attached to the embryo?

Here, then, I reach the culmination of 
my provisional hypothesis, that the tails of 
reptiles, gills of fishes, and other appear
ances of low organic forms seen in the 
early embryos of all vertebrate animals, 
result from the manner of arrangement and 
the peculiar order of juxtaposition in which 
the microcosmic forms take their places 
within the life-germ, which necessarily 
cause certain forms, organs, or types of 
specific structure, to stand out in the early 
embryo more prominently than others,— 
which, however, are soon displaced and 
relegated to invisibility by the controlling 
germ of the parent form, which supplants 
all other appearances, and leads on the 
embryo to its final congenital shape and 
specific outline.

If there is any truth in this microcosmic 
assemblage of intangible life-forms, which 
I was rationally invited to assume by Mr. 
Darwin’s much more improbable micro

cosm of physical organisms, it would not 
be beyond the limit of probable inference 
that some sort of specific or generic affinity 
might exist even among the representative 
forms constituting this “ little universe”of 
incorporeal being; that is to say, there 
might exist a more intimate attraction be
tween species nearly allied in the graduated 
scale of their form and structure than be
tween those vastly unlike in specific or 
anatomical outline. Thus it might be sup 
posed in reason, that the human life-fora 
and that of the quadrumana, being raon* 
intimately connec ed in their creative an 
atomical graduation than either with an*' 
other vertebrate form, would possess a vital 
affinity in the microcosmic assemblage not 
existing.among more distantly related spe
cies. I thus use the word related as only 
embracing that semblance of being resuh- 
ing alone from creative graduation as to 
anatomical type.,

This supposed affinity would tend to 
cause either of two such specific forms thus 
related to take on the appearance of tb* 
other more readily than would two more 
distantly related; though not without 
marked exceptions to the rule, from the 
effects of those collisions I have juft 
spoken of caused by the perturbations and 
shocks of the mother, which, as seen, could 
easily cause an infant to take some organic 
deformity resembling the structure of a 
marsupial or of a wolf. On account of 
this affinity coming thus from creative 
graduation, it may readily be supposed 
that the horse genus would more likely 
assume the color or stripes of the quagga 
or zebra by so-called reversions than it 
would adopt the spots of the leopard. So 
dovecote, pigeons would more naturally, 
from their affinity, divert to the color of 
the .wild-rock pigeon than to that of the 
robbin or blackbird, owing to the great 
similarity in anatomical type.
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That such diversions in color take place 
more frequently as the result of specific 
crosses, which so astonishes Mr. Darwin, 
is not a surprising matter if we consider 
(the nature of such a supposed vital micro
cosm, when the controlling life-form must 
as nearly as possible represent both species, 
since it is necessarily that life-form which 
gives direction to the developing ovule and 
guides the evolving embryonic structure. 
So long as the specific mental and vital 
elements of father and mother, combining 
to make up the life-germ which is to vitalize 
the embryo, shall be in harmonious accord, 
as in the case of true species, so long will 
the germ thus produced proceed in its 
normal and orderly way to gradually take 
possession of and give direction to the 
ovule; but let this governing life-form be 
constituted by a whirl of opposing and 
conflicting life-elements, which shall form 
a mongrel or hybrid life-germ, as when 
species or even varieties are intercrossed, 
and the germ is necessarily thrown into a 
state of confusion, and naturally might be 
assumed to come into many partial colli
sions with the life-forms nearest in ana
tomical relationship, and therefore most 
nearly its own affinity, thereby brushing up 
such shades of color as those noticed in 
horses and pigeons, and such texture of 
epidermis as would even cause an abnor
mal fiber in the hair and feathers.

The sterility of hybrids when inter
crossed, as in the case of mules and hinnies, 
is caused by the same confusion into which 
the governing life-form is thrown as just 
noticed at the cross of species, such con
fusion being augmented by the repeated 
violation of specific unity, causing such a 
conflict in the microcosm and such a pro
longed whirl of collisions that the control
ling life-germ becomes exhausted and 
aborted. Nature can thus bear one insult, I 
but will not allow of its repetition. I

* The.well-known sterility of -most wild 
animals in confinement, even when food 
and shelter are all which could be required, 
is clearly and rationally the result of men
tal and vital perturbation, the deprivation 
of freedom so acting on the governing life- 
germ in the microcosm, through the men
tal depression of the parents, as to cause a 
depressing effect even upon the germ, and 
such a loss of energyas to-paralyze its ex- 
ertions, and thus to neutralize its power 
over the ovule. The same effect from 
mental perturbation is seen with different 
tribes of people when overpowered by a 
stronger race, which tso .acts on their love 
of freedom from encroachment on their 
national pride as to render them sterile, 
thus in time leading to their extinction. 
The life-germ, even when the vital ele
ments of the parents are united, is so de
pressed by the mental anxiety and conflict 
of the vital and mental■ organisms of the 
father and mother, that it has not the 
strength and persistence requisite to cause, 
the primal differentiation of the ovule;. 
Nations have been known tocommepce a t 
once fading out through sterility as soom 
as overpowered by a stronger race- Our 
Indians are a startling proof of this, and! 
will soon be among the historic but extinct 
races of the earth, alone from the cause L 
have just given. The physical laws of de
scent are wholly unable to give any solu
tion of the problems here named.

I shall not dwell in detail as to the bear
ing of my hypothesis on these various 
phases of embryologic and reversionary 
phenomena, though the beauty of incor
poreal yet substantial life-germs and the 
mental and vital organisms I have as
sumed, with an intangible but real micro
cosm constituted of all specific life-forms, 
would warrant me in extending the expla
nation to the solution of eveTy observed 
phenomenon. While my hypothesis, if its
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basis of a vital microcosm be once ac
cepted, explains rationally and clearly all 
the problems and facts raised by Darwin's 
theory of descent, his assumptions fall 
utterly short of giving a satisfactory ex
planation of even the simplest circum
stance connected with inherited transmis
sions. Take, for example, the cases of 
dovecote pigeons .reverting.to the color of 
the wild-rock pigeon and of the horse to 
the stripes of the zebra. The settled laws 
of physiology utterly prohibit and forever 
b a r . Darwin's hypothesis, of descent by 
transmutation as a solution of these facts. 
Yet he relies upon these so-called rever
sions as invulnerable proof of his theory. 
Read the following:—

“ Now what are we to say to these several facts? 
We see several distinct species of the horse genus 
becoming by simple variation striped on the legs 
like a zebra or striped on the shoulders like an ass.
. . . We see this tendency to become striped m ost 

stro n g ly  d isp la y ed  in  h y b rid s from between several 
of the jnost distinct species. . . .  Now observe the 
cose of the several breeds of pigeons: they are’de
scended from a pigeon of a bluish color, with cer
tain bars and other mfarks; and when any breed 4 
assumes by simple variation a bluish tint, these 
bars and other marks invariably re-appear. . . . 
When the oldest and truest breeds of various colors 
a re  crossed, w e see a stro n g  tendency f o r  th e b lu e tin s  

a n d  bars a n d  m a rks to  re-appear in  th e m ongrels.
I have stated that the most probable hyp othesis to 
account for the appearance of very  a n cien t charac

ters, is, th a t th ere is  a  tendency in  th e y o u n g  o f  each  

su ccessiv e g en era tio n  to p ro d u ce th e  lo n g -lo st charac

ter, and that this tendency  from u n k n o w n  causes 

sometimes prevails."—“ If we admit that these 
races [of pigeons] have all descended from C .L iv ia , 

no breeder will doubt that the occasional appear
ance of blue birds thus characterized is accounted 
for on the well-known principle of *th ro w in g  b a c k ' 

or reversion . Why cro ssin g  sh o u ld  g iv e  so stro n g  a  

ten d en cy to reversion  toe do n o t w ith  certa in ty  kn ow . ”
“ For myself, I venture confidently to look back 

t th ou sa n d s on  th o u sa n d s o f  g en era tio n s, and I see an 
animal striped like a te b r a ,b u t perhaps otherwise 
very differently constructed, the com m on p a ren t o f  

o u r  d om estic horse, of the a ss, the h em ion u s, quagga , 
and a e b r a ” — D a r w in , O r ig in  o f  S p ecies, p. 130. 
Animals  a n d  P la n ts , vol. i., p. 245.

Mr. Daryrin venturing “ to look back 
thousands on thousands of generations*" 
for an explanation of horses becoming 
striped and pigeons becoming tinted with 
blue and bars, is not at all surprising. His 
whole theory is a fearful “venture” of the 
imagination from beginning to end. Now, 
I need not add a single paragraph here in 
order to annihilate this last-named venture 
as to the reversion of horses back “ thou
sands on thousands of generations/* or 
pigeons for an equal number of genera
tions back to the C. Lhria. I only refer 
the reader to that terrible lid£ of figures 
(page 406) and the accompanying argu
ments, in which the impossibility of rever
sions is so clearly demonstrated. No evo
lutionist can answer those arguments nor 
that fatal line of figures, and I now make 
the assertion that no one will even try to 
answer them. Those arguments and fig
ures apply with equal force against these 
reversions of the horse mid the pigeon to 
ancient ancestors. To think qf question
ing the arguments and figures there pre
sented wotild be to deny the verf1 founda
tion-law of physiology, namely, that every» 
organic being is continually undergoing' 
mutation and substitution in all its parts 
and material atoms and that at no distant 
date can it possess a particle of its former 
corporeal substance.

If, therefore, the explanation 01 these 
so-called reversions given by my pro
visional hypothesis is not the true one, wet 
are surely in the dark, and without any 
explana|ion at $11; for while mine remains 
a possible solution, Mr. Darwin's is abso
lutely demonstrated to be impossible.

That my hypothesis can furnish a ra
tional or even possible solution of these 
otherwise inexplicable problems of embry
ology and so-called reversionary action, 
depends entirely on the correctness of the 
two positions before argued: firstly, if them
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is in every living creature an incorporeal 
vital and mental organism as the counter
part of the physical; and secondly,whether 
each life-germ or nucleolus of such intan
gible organism may be rationally supposed 
to represent a vital microcosm or assem
blage of universal life-forms. The first 
position—the existence of a substantial 
vital and mental organism m each living 
creature, as real as its anatomical struc
ture—has been proved beyond the possi
bility of a scientific doubt; while the sec
ond position— the actual presence of a 
microcosm or a little universe of vital or
ganisms within eafch life-germ—I may in
sist on as fully warranted by the assump
tion of Mr. Darwin in claiming the pres
ence of a microcosm of physical “ self- 
propagating organisms” “ numerous as the 
stars of heaven” within “each living crea
ture,” however infinitesimally small. What
ever tnay be thought of my provisional 
hypothesis of a microcosmic assemblage 
of life-forms as present in each embryonic 
life-germ, considered by itself, 1 am per
fectly willing to let it go on record by the 
side o f’the corporeal microcosm of Mr. 
Darwin, and challenge comparison. If the 
ovules of different‘animals are really alike 
physically, as all evolutionists teach, then 
it follows as a necessity that invisibly 
within each ovule there must exist the 
perfect life-form of the specific organism 
into which the ovule differentiates; and 
if one life-form can so exist in all its parts, 
it is but a rational extension of this fact 
to include the vital and representative 
microcosm I have supposed.

The various explanations I have given 
of phenomena which are wholly inex

plicable on the hypothesis of physical 
descent by transmutation, and the harmo
nious blending of various facts of science 
when viewed as the outgrowth of the de
monstrated vital and mental though in

corporeal organism of each living crea
ture, would seem to be sufficient to give l 
reasonable probability to my supposition 
of a vital microcosm and the various solu
tions I deduce therefrom. That the future 
line of argument and reasoning to be 
adopted in explaining other phenomena, 
such as rudimentary organs, will tend to 
confirm this view, and further demonstrate 
the absolute certainty of an incorporeal 
ydt substantial mental and vital organism 
in every living creature, will be abundantly 
apparent to the reader as we proceed.

S um m ary of  th e  A r g u m e n t.

I will now in a few briefly condensed 
paragraphs run over the arguments of this 
chapter, and see in what position they ap
parently leave evolution.

1. As a permanent basis for all explana
tions of the problems raised by Darwin, it 
has been shown from several considera
tions that the external or corporeal struc
ture of any organic being is but a tithe of 
its real and substantial existence,— that 
the life and mental powers of each living 
creature constitute an incorporeal yet sub
stantial organism as real as is its anatom
ical structure, and of which its physical 
form is but the external type or visible 
expression. Hence, it follows that to this 
substantial vital and mental organism we 
must really refer all the varied biological 
and vital phenomena witnessed in Nature.

2. This hypothesis of a mental and vital 
organism, so sweeping and revolutionary 
in its character, was demonstrated scien
tifically by two direct proofs. The first 
one consisted in the fact, as shown from 
high authorities, that there can be no such 
a thing as transmission of inherited char
acters from generation to generation 
through physical organism, since all the 
corporeal constituents of a living creature 
are necessarily displaced and substituted



43^ The Problem, o f  H um an L ife.

by new materials about once in seven years, 
more or less, thus breaking down the bridge 
of physical inheritance and making it ab
solutely impossible for transmissions to 
take place at all through corporeal blood 
and structure. Hence, as was thus shown, 
it must follow that atavism as well as the 
transmission of characters from parents to 
children must proceed alone through the 
intangible vital and' mental structure of 
each specific being, or it could not take place 
at all. The second direct proof of such a 
substantial entity ofbeing was drawn from 
the fact, that, while a child resembles its 
father as much as it does its mother, yet 
only about a thousandth part o f its corporeal 
organism can come from  its father, showing 
unequivocally that the child’s inherited 
characters both of body and mind are de
rived exclusively from the incorporeal vital 
and mental organisms of both parents, 
while their physical structures are only the 
visible conducting media through which 
the transmissions take place, just as a wire 
is the corporeal medium through which a 
message reaches us, while electricity is the 
incorporeal but substantial agent by which 
the transmission is effected.

3. It is a patent fact that no evolutionist 
has ever intimated such a possibility as a 
dual organism constituting each living 
creature, and hence the manifest perplexity 
and bewilderment exhibited by Mr. Darwin 
throughput his wrjtings in regard to the 
transmission of an instinct or an acquired 

vhabit, as in the case of the retriever, which, 
( >eing taught to fetch and carry, transmits 
f the same mental habit to the pup, which 
will immediately fetch and carry without 
being taught. Mr. Darwin frankly admits 
it an inexplicable mystery on his theory of 
descent through physical structure (which 
is, of course, all he recognizes, and all of 

4 which he has ever formed even the re
motest conception,) while he implores the

reader for even an “imperfect” answer to 
this question. Yet my hypothesis gives at 
once a satisfactory and perfect answer. 
The reader must agree with Mr. Darwin 
that no answer can be given on the basis 
of physical organism, and hence the only 
solution is on the demonstrated hypothesis 
that the retriever transmits his mental 
habit to the pup, as all other mental and 
bodily characters are transmitted, through 
his intangible and substantial vital and 
mental organism, which constitutes the es
sential portion of every living creature.

4. Mr. Darwin’s great argument, based on 
reversionary action through the retention 
of a small fraction of remote ancestral 
blood, has been examined, and his sup
posed reversions in human beings to the 
organic structure of ancient marsupials 
have been shown to be absurdly impossible 
by a table of figures which must overwhelm 
any sane mind with the magnitude and 
enormity of the fallacy. I shall only here 
refer the reader back to that table (page 
223) as sufficiently crushing to overthrow 
a theory having a million times more prob
ability to sustain it. But, in addition to 
that table and its fatal effects, I produced 
a clear demonstration that no reversion 
could take place even two generations 
back, according to Mr. Darwin’s theory of 
physical descent. This demonstration was 
accomplished by applying the conclusive 
argument just summarized, that the cor
poreal ingredients in every mature human 
being now living have been supplanted 
and substituted many times since birth by 
entirely new materials gathered from or
ganic and inorganic nature. Hence, this 
great and powerful argument based on re
versions is thus wrenched summarily from, 
the hands of evolution, while the astound
ing fact is brought to the surface that the 
true theory and cause of inherited trans
missions have never been understood by physi
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ologists! Does this seem egotistical? If 
so, I can't help i t ; for just as certain as 
an invisible vital and mental organism in
closed within and represented by the 
physical structure, in all animals, from the 
highest to the lowest, is necessary to the 
transmission of characters from parents 
to offspring (which is here distinctly as
sumed for the first time), just so certain 
has the whole science of physiology been 
floundering in the dark upon this subject 
from the very dawn of science up to the 
present time. The future will tell whether 
1 am justified in this sweeping assertion or 
not. I firmly believe it, and hence fear
lessly proclaim it to the world.

5. Embryology has also been taken up 
and treated in the same summary manner. 
The tails of reptiles and gills or pharyn
geal arches of the fish, seen in the early 
embryos of all vertebrate animals, are re
garded as forming one of the strongest, if 
not the very strongest, arguments known 
in support of evolution. I have shown 
that these phenomena come within the 
same class of facts as those of reversionary 
action, depending on a remnant of ances
tral blood if from physical descent; and 
hence that the‘same arguments which so 
signally disposed of reversions, including 
thatffatal line of figures, would bear with 
equal force against this embryonic argu
ment, and demonstrate that the appear
ance of tails and branchiae in human em
bryos can not by any possibility be traced 
back to ancestral tortoise and fish. Thus, 
by a single consideration this hitherto in
vincible argument is swept away.

6. But not resting with the overthrow of 
the argument, the tables have been effec
tually turned against its inventors; and 
from their own plates, illustrating the sim
ilarity of all vertebrate embryos, it has 
been shown that the tortoise must have de
scended from . man, if there is any truth in

the mode of reasoning adopted by evolu
tionists,—since Professor Haeckel’s inge
nious engravings, while carefully placing 
a tortoise-tail on the human embryo, have 
unwittingly put a human head on the em
bryonic tortoise! Thus, by all, the logic 
of evolution we may publish to the scien
tific world that this chelonian testudo is a 
veritable and lineal descendant, through 
unnumbered species of emys and fresh
water snapping-turtles, of that most com
pletely differentiated order of mammal; 
called man! No doubt this wonderful in
stance of retrograde transmutation and 
development backward originally took the 
idea of his cataphractic carapace from the 
impenetrable skull of some ancient evolu
tionist! By this important discovery in 
examining Haeckel’s plates, having a tor
toise-tail attached to the human embryo 
and a human head placed on that of the 
tortoise, the embryological argument be
comes just as much stronger against evo
lution than for it as the head of an animal 
is more important than its tail as a classi- 
ficatory guide.

7. The constantly reiterated fact that 
the ovules of all vertebrate animals, from 
man down, are exactly alike, and which, as 
Mr. Darwin repeats it, “ differ in no re
spect ” from each other, has also been ex
amined and shown to completely over
throw evolution, based as it is and as it 
must be on physical descent alone; for 
Since corporeal germs or ovules are exactly 
the same in all animals, and since there is 
no such a thing recognized or dreamt of 
by evolutionists as a substantial incorpo
real vital germ controlling orgmic devel
opment, it follows inevitably that a cat 
would be just as liable to produce a rac
coon or a rabbit as to bring forth a crea
ture. having feline organism! The very 
fact that the ovules of all animals are alike 
physically utterly annihilates Mr. Darwin’s
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theory of corporeal descent, since by no 
physical laws could such similar ovules 
differentiate into diverse specific forms, 
such as alligator and elephant, kangaroo 
and reindeer. It therefore becomes mani
festly a scientific demonstration in favor 
of my hypothesis that within each corpo
real germ or ovule there must exist, at the 
commencement of each individual life, 
through the vital union of the two parents, 
a real life-germ embodying their united 
mental and vital organism, which alone 
can give direction to the corporeal ovule 
and determine the specific form of the 
embryo which it shall produce. Little, in
deed, did evolutionists think when labo
riously prosecuting their anatomical re
searches to authenticate the unanswerable 
scientific fact, and bring it to bear in for
tifying evolution, that “ man is developed 
from an ovule. . .  which differs in no respect 
from the ovules o f other animals,M that in so 
doing they were weaving the web which 
should ultimately become the winding- 
sheet of evolution.

8. Darwin’s provisional hypothesis called 
“Pangenesis”—a desperate effort to invent 
something to bridge over the physical hia
tus between generations, and something 
which will take the place of destructively 
diluted ancestral blood and make corpo
real transmissions and reversions possible— 
has been briefly examined, and shown to 
be wholly worthless. The “ gemmules,” 
which his hypothesis supposes to descend 
from generation to generation, are ad
mitted to be “dormant” while thus de
scending, or until roused into action by 
some “unknown conditions” ; and hence 
they are no better and no more liable to 
be transmitted from age to age than other 
corporeal atoms of matter, which are dis
placed and substituted many times during 
the life of a hitman being. This is Mr. 
Darwin’s only attempt to span the bridge

less chasms which each generation must 
accumulate for physical descent. The at
tempt has proved a signal failure. With
out these “ gemmules” there is no physical 
atom, as the best * authorities establish, 
which can continue unsubstituted by other 
ingredients, and Darwin is too shrewd a 
scientist not to have known it. Hence the 
invention of gemmules to supply this de
ficiency. Yet, strange to say, by making 
them descend in a “dormant” condition 
he completely stultifies his own intention, 
and tears down the temple with one hand 
which he is trying to erect with the other; 
for a “dormant” gemmule, if such a thing 
has an existence, being useless for nutrition 
or unconvertible into blood, would be 
wholly worthless iff the body of any* animal, 
and would at once be cast off by this law 
of change and substitution as waste or ex- 
crementitious matter. Being “dormant," 
they are of course inactive, and incapable of 
procreation by self-division till that pe
riod in the far distant future when some 
“unknown conditions” rouse them into 
action. Hence, they are no more efficient 
as bridge-materials to span the myriads of 
chasms in physical inheritance than so 
much lifeless bone or dirt.* Darwin’s great 
project of Pangenesis, therefore, turns out 
to be an inglorious and pitiable abortion, 
and may be quietly relegated to the silent 
limbo of self-stultified and exploded specu
lations.

9. Finally, I have undertaken to frame 
an hypothesis by which to account for re
versionary action and the phenomena of 
embryology. It is based on the demon
strated existence of an incorporeal mental 
and vital organism in each living creature. 
With what success this hypothesis meets 
and explains the various facts involved in 
these questions, the reader shall judge. At 
all events, such an incorporeal microcosm 

1 of ideal forms of being as I have supposed
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to exist within every life-germ is fully war
ranted by Mr. Darwin's physical micro
cosm, based entirely on the assumed pres
ence of corporeal “ self-propagating organ
ises M concentrated in “each living crea
tu re/' “numerous as the stars of heaven." 
Such a microcosm as he supposes, with 
countless physical organisms existing in a 
single flea or midge, would be surely quite 
improbable, from their infinite tendency to 
crowding and want of space, whilst my hy
pothesis supposes a microcosm of unnum
bered incorporeal organisms and vital 
forms, which involve no more idea of 
crowding or want of room than the mem
ory of a thousand separate events would

physically jostle each other in the brain. 
That the microcosm which I have thus 
supposed is at least as plausible as that 
assumed by Mr. Darwin, there surely can 
be no doubt. Whether such an hypothesis 
will satisfy the reader or not, one thing re
mains fixed and settled beyond all ques
tion, namely, that these reversionary and 
embryological facts and phenomena have 
no relation whatever to the physical de
scent of human beings from marsupials, 
reptiles, and fishes; and their employment 
hereafter in support of evolution should 
be regarded as an unwarrantable attempt 
to impose upon the credulity of the 
world.
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Chapter IK
EVOLUTION.—IT S STRONGEST A R G U M E N T S  

EXAM IN ED .— (Continued.)

Rudimentary Organs.— The most Startling Instances of such Structures adduced by Darwin and 
Haeckel, such as Upper Frpnjt Teeth in the Embryonic Calf and Whale, and Aborted Leg-Bones in 
the Whale and Boa-Constrictor.— These Rudiments claimed by all Evolutionists as Positive Proof that 
such beings descended from Ancestors having the£e Organs in a Perfect State.— The Author proposes 
in the Conclusion of this Chapter to give a Scientific Explanation of these Rudiments, which has never 
before been attempted.— A Definition of Science by Huxley and Spencer.— The Miraculous Creation 
ot a Species demonstrated to be Scientific if* shown to be more Probable than Transmutation.— Such a 
Demonstration Absolutely Furnished by the Testimony of Darwin and all his .followers.— The Law of 
Evolution explained and the word defined by Darwin, Huxley, and Spencer.— Rudimentary Organs, as 
the Result of Physical Transmutation from Ancestors having the Organs perfect, an Utter Impossibility 
from the Terminology employed.—The Infinite Absurdity of the Assumption pointed out.—The Theory 
of Evolution turned fatally against itself, and the Bovine Genus demonstrated to have been Miraculously 
Created by the Necessary Positions of Evolutionists;— The Probability shown from Evolution ijself that 
beneath the Lowest Silurian Deposits there exist Fossil Remains of Fishes, Reptiles, Birds, Mammals, 
and even Men.— Rudimentary Organs Shown to be the most Conclusive Evidence of the Fallacy of 
Darwin’s Whole Theory.— A Suggestion to Darwin and Haeckel how to easily dispense with their 
Annoying Difficulty of Creation and Spontaneous Generation, according to the logic of Evolution.—Each 
one of the cases referred to by Darwin and Haeckel taken away from Evolution by piecemeal.—The 
Utter Impossibility of a Cow losing her Teeth or of a Whale or Boa-Constrictor losing its Legs demon
strated.— The want of Shrewdness and Business Tact in Evolutionists shown.— They literally throw 
away their Strongest Arguments by a Childish Mistake.-*-Eyeless Cave-Rats and Fishes clearly ac
counted for.—They are no help to Evolution.—The Scientific Hypothesis finally explained by which to 
account for Rudimentary Organs.— Darwin's Confessed and Demonstrated Ignorance of the Cause of 
Variations proved from Numerous Passages.—The Reason only Attributable to his Monistic and Purely 
Physical Views of Organic Beings.— The Cause of all Variations Simply and Rationally Explained.— 
Numerous Circumstances adduced preparatory to my Hypothesis.—The Facts on which it is based de
monstrated by the Highest*Authorities, on Scientific Breeding.— Several Astounding-Facts cited.— 
Jacob's Experiments with Laban's Cattle Corroborated.— It has taken Scientists thousands of yeais to 
catch up with the Bible.— The Hypothesis Conclusively Applied to the cases in hand.— The True 
Reason Why the Brute %can /lot be Immortal.— Summary of the Aigument.

R u d im e n tar y  O r g a n s.

In the preceding chapter I have en
deavored to dispose of two among the 
strongest arguments relied on in support 
of evolution, namely, the problems of re
versionary action and those relating to 
embryology. I propose in the present 
chapter to consider the questions, even 
more important if, anything, growing out 
of rudimentary organs, as they are called,

which Darwin, Haeckel, and all advocates 
of evolution, regard as completely inex
plicable save as the remaining indications 
of the normal organic structure of remote 
ancestors. In fact, these writers tell us, 
as in the arguments based on reversions 
and embryology, that no attempt at a  
scientific explanation of rudimentary or
gans has ever been made by an opponent 
of the theory of descent, and that any such
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attempt, should it ever be made, would be 
folly in the extreme, unless such explana
tion should in some form recognize the# 
only key to the mystery—the law of descent 
by transmutation. It is true that a few 
writers have assumed such rudimentary 
structures as purposely designed by the 
Creator to complete the scheme of Nature 
for the sake of symmetry; but, as Mr. 
Darwin remarks, “ this is not an explana
tion, merely a  re-statement of the fact.” 
At all events, it does not pretend to be a 
scientific explanation.

I now undertake, not to merely re-state 
the fact, but to furnish the most unequivo
cal proof in the first place that the theory 
of descent does not and can not, in the 
nature of things, afford a shadow of expla
nation of the existence of rudimentary 
structures as the remnants of ancestral 
organs. I propose further to show that 
the system of evolution under natural se
lection necessarily and absolutely prohibits 
such an explanation as these writers give, 
and will adduce the clearest demonstration 
from the highest authorities— Darwin, 
Haeckel, Huxley, and Spencer,— that any 
attempt to trace rudimentary organs back 
to their normal existence in remote ances
tral forms must be utterly fallacious and 
absurd, actually and literally overthrowing 
the whole superstructure of Darwinism; 
after which I will furnish a clear and com
prehensive solution of the entire problem 
(not a provisional hypothesis, as in the 
preceding chapter,) based on purely scien
tific principles, confirmed by the evidence 
of numerous recorded facts; so that Prof. 
Haeckel, notwithstanding his boastful 
challenge to any writer to offer a “ shadow 
of explanation'* of rudimentary organs, 
will see to his amazement that there is at 
least one writer sufficiently foolhardy to 
step single-handed into the arena and ac
cept his challenge,

Prior, however to entering on this in
vestigation, let us see what Mr. Darwin 
and Professor Haeckel have to say about 
rudimentary organs and their unanswer
able bearing on evolution. The following 
citations will present the case in its strong
est light:—

“ The boa-constrictor has rudiments of hind-limbs 
and of a pelvis, and if  it be said that these bones 
have been retained * to  complete the scheme of 
Nature,' why, as Prof. Weismann asks, have they 
not been retained by other snakes, which do not 
possess even a vestige of these bones?”

“ What can be more curious than the presence 
of teeth in foetal whales, which, when grown up, 
have 1)01 a tooth in their heads; or the teeth which 
never cut through the gums in  the upper jaw s o f 
unborn calves?”—“ It is an important fact thatA 
rudimentary organs, such as teeth in the upper jaws 
of whales, and ruminants cam often be detected in  
the embryo, but afterwards wholly disappear”— 
“ The c a lf for instance, has inherited teeth, which 
never'cut through the gums of the upper jaw, from  
an early progenitor having well-developed teeth.”—  
D arwin, O rigin o f Species, pp. 397,399,400,420.

“ But some serpents, via., the giant serpents (Boa ■ 
Python), have still in the hinder portion of the body 
some useless little bones, which are the remains o f 
lost hind-legs. In like manner the mammals of the 
whale tribe (Cetacea), which have only fore-legs 
fully developed (breast-fins), have further back hi 
their body another pair of utterly superfluous bones, 
which are remnants of undeveloped hind-legs. The 
same thing occurs in many genuine fishes, in  which 
the hind-legs have in  like manner been to st”

“ In the embryos of many ruminating animals— 
among others, in our common cattle—fore-teeth, or 
incisors, are placed in the mid-bone of the upper 
jaw, which never fully develop, and therefore serve 
no purpose. The embryos of many whales, which 
afterwards possess the well-known whalebone in
stead of teeth, yet have, before they are born and 
while they take no nourishment, teeth in their jaws, 
which set of teeth never comes into use.. . .  No bio
logical phenomenon has perhaps ever placed zool
ogists or botanists in greater embarrassment than 
these rudimentary or abortive organs. . . . Now It is 
precisely this widely spread and mysterious phe
nomenon of rudimentary organs, in  regard to which 
a ll other attempts a t explanation fa il , which is per
fectly explained' and indeed in  the simplest and 
clearest way\ by Darwin*s Theory o f Inheritance 
and Adaptation. . . .  I have here spoken somewhat
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fu lly  of the phenomena of rudim entary organs, be
cause they are o f the utmost general importance% 
and because they lead us to the.great general and 
fundam ental questions in  philosophy and natural 
science, fo r the solution o f which the Theory o f 
Pescent has. now become the indispensable guide.”— 
H a e c k e l , History o f Creation, vol. i., pp. 12-17.

It seems to me extremely strange, in 
reading these passages, that the scientific 
facts here presented, which no one dis
putes, have not been wrenched from the 
theory of descent and turned against evo
lutionists with fatal effect in some one of 
the numerous publications which have 
appeared in opposition to Mr. Darwin’s 
hypothesis of transmutation during the 
eighteen years since the first publication 
of The Origin o f Species. If they can 
neither be explained by natural laws nor 
shown in any way to conflict with the system 
of evolution under natural selection, I can 
not see how writers can consistently go on 
and oppose the theory of Mr. Darwin with 
such palpable and startling facts staring 
them in the face. But, on the other hand, 
if this most invulnerable bulwark of evolu
tion shall really turn out when assaulted 
to be nothing better than a paper fort, there 
will be little left of Darwinism capable of 
inspiring the confidence even of the most 
ultra evolutionist, or of exciting the fears 
of its most tiitfid Opponents.

I am aware that the intimations here 
made of a purpose not only to turn all these 
facts fatally against the theory of Mr. Dar
win, but to explain them scientifically in 
opposition to evolution, while no writer has 
ever attempted either an explanation or a 
rebuttal of them by scientific laws, appears 
to be presumptuous in the highest degree, 
while to thus assault the entire army of 
evolution in its strongest fortified position, 
with its heaviest guns pointing directly at 
me, must appear to many almost like court
ing annihilation. But having just run the 
risk of facing other evolutionary guns of

almost equal caliber, and having found 
them when tested charged with blank car
tridges, I shall undertake this task with little 

* trepidation or alarm as to the result. If 1 
have in any degree verified my pledgesin 
regard to the two preceding “unanswer
able” classes of facts—reversions and em-* 
bryology—I have a right to expect the un
biassed attention of the reader while I enter 
upon this the most profound and formid
able of all evolutionary arguments.

As the subject of rudimentary organs 
will have to be approached by a kind of 
sapping and mining process in order to 
expose the untenableness of the position, 
and ultimately to bring about, as I trust, 
an unconditional surrender of the works, 
it will require a little preparatory engi
neering and reconnoitering, and possibly 
the establishment of a few points of obser
vation, not directly related, apparently, to 
the matter in hand,—yet the bearing of 
which will become self-evident as the work 
advances.

As a matter of course, all opposition to 
Darwin’s theory of man’s descent from the 
lowest forms of life by means of transmu
tation under natural selection must assume 
the miraculous formation of the parents 
of each species by .the direct intervention 

.of an,infinite Creator. It is not to be ex
pected, however, and never has been, that 
we should prove or demonstrate the miracu
lous creation of a species, as evolutionists 
are expected, and as they claim, to demon
strate its origin by natural selection. All 
that opponents of evolution have to do is 
to rest .upon the received doctrine of crea
tion, which has borne sway among the 
masses of mankind for thousands of years; 
and if any scientific theory, such as that of 
evolution, shall come up in opposition and 
assume another origin for specific forms 
than the received mode, it belongs to the 
advocates of such theory to assume also
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the onusprobandi, and give reasonable proof 
of such hypothesis, while the adherents to 
the old doctrine have only to look on as 
spectators and occasionally show the de
fects of the new assumption, and point out 
[wherein such supposed origin is less reason
able or probable, all things considered, than 
the old mode. Though this is really all 
there is required of us, yet it would be a 
somewhat remarkable and unexpected 
state of facts if I should actually demon
strate the miraculous formation of one of 
our highly organized species of quadru
peds, using the very positions assumed by 
evolutionists to confirm such demonstra
tion! This, startling as it may seem, will 
soon be so clearly established that no evo
lutionist can assail it, unless he abandons 
his own theory to do it. For the present, 
I shall assume the miraculous creation of 
all specific forms as the rational, probable, 
and only consistent hypothesis of the origin 
of species.

Necessarily, evolutionists deny this as 
unscientific, and therefore irratianal. But 
they can not deny the formation of the first 
living species, from which all others have 
evolved, as a scientific fact9 either as the 
result of a miraculous intervention on the 
part of God, acting with a definite design 
and purpose, or else as a spontaneous act 
of blind, mindless, senseless, lifeless laws 
of Nature, acting necessarily without de
sign, purpose, or intelligence. There are 
unavoidably but these two ways for such 
beginning. From the exhaustive discus
sion of Spontaneous Generation in a recent 
chapter, I believe the reader will justify 
the assumption that no such a thing as 
spontaneous generation, or the formation 
of a living, thinking being, without prior 
lift) thought, and purpose, is a possibility in 
Nature. Hence, the first living species, 
however lowly and simple, must have been 
created by the miraculous intervention of

a supernatural power, as admitted by Mr. 
Darwin. I shall therefore take his view 
for granted, as the only possible way of 
producing the first species of living crea
tures.

Now, as everything connected with the 
theory of evolution, from its start to its 
consummation, as claimed by all evolution 
writers, must be regarded as a scientific 
process under Nature, it is thus clearly 
demonstrated at the very start of the argu
ment that the miraculous creation of at 
least one species must be admitted as a fact 
o f science. (This, however, is not the mirac
ulous creation I propose soon to demon
strate.) Then, if one miraculous interpo
sition on the part of God may be regarded 
as a settled scientific fact, on the ground 
of its necessary occurrence in order to start 
evolution, may-not' two separate miracles 
on the part of the same All-wise Creator 
be likewise facts of science, if a rational 
probability exists for their necessity.' And 
if two,may not all species have been mirac
ulously inaugurated, and still each separate 
creation be a fact of science?

The great and reiterated cry of evolution 
writers seems to be, “Science! Science! 
Science!” Give us science, they say, in
stead of miracles or special acts of power; 
yet they are logically .and unavoidably 
compelled to admit the miraculous crea
tion of at least one species to be scientific, 
in order to have anything to begin evolu
tion with! Is i t ' any -less tax on infinite 
power and wisdom to create one species 
by a direct miracle than two?—than five? 
—than a thousand?—than a hundred thon. 
sand different species? Would it be any 
more of a strain on Omnipotent Power and 
Omniscient Wisdom to design and con
struct an elephant than to form an oyster?

What is “science,” of which these writers 
so persistently remind us when treating on 
evolution? It is nothing in the world but
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knowledge,—that degree of knowledge re
lating to any question which forms the 
most reasonable basis for reflection and 
faith. If the existence of a God be more 
reasonable from all the sources of our in
formation than Atheism, then the former 
becomes a scientific thesis. Herbert Spen
cer asks:—

** What is science? To see the absurdity of the 
prejudice against it, we need only remark that 
science is simply a higher development of common 
kn ow led g e; and that if science is repudiated, all 
know ledge must be repudiated along with it.”—F ir s t  

P r in c ip le s , p. 18.

Huxley inculcates the same true idea of 
science:—

**K n o w led g e upon many subjects grows to be 
more and more perfect; and when it becomes to 
be so accurate and sure that it is capable of being 
proved to persons' of suitable intelligence* it is called 
scien ce. The scien ce of any subject is the highest 
and m ost exa ct know ledge upon th a t s u b je c t''—  
E lem en ta ry  P y sio lo g y , p. n .

With these lucid definitions of “ science,** 
does it not conclusively follow, that, since 
one miracle is demonstrated to be scien
tific, a thousand miracles would be equally 
scientific if the weight of evidence or the 
most “accurate” knowledge we could ac
quire went in their favor rather than 
against them? No evolutionist will here
after assert that a miracle or the miracu
lous formation of species is not recognized 
as among* scientific facts. The miraculous 
creation of one species being forced upon 
them as scientific, if it shall be shown that 
it is more probable and reasonable to as
sume that all species were started in the 
same monistic manner rather than to sup
pose an entire change of God’s plan of 
operation after having begun by miracle^ 
then undeniably the miraculous formation 
of every separate species becomes the true 
science on the subject of the origin of 
species. It must therefore strike every 
candid and thoughtful reader as simply

absurd in the highest degree for a scientist 
like Mr. Darwin to speak slightingly against 
the miraculous creation of different species 
as unreasonable and unscientific, when he 
is obliged to admit that the leading and 
fundamental fact of science on which his 
whole transmutation theory is founded is 
the'miraculous creation of the first few 
simple beings as the start for evolution! 
Let it therefore rest right here as a settled 
principle, of philosophy and science that 
miracles, like all other facts in question, 
depend alone on the weight of evidence; 
and that if a miracle be shown to be a 
probable necessity for explaining the phe
nomena of Nature, it is as much a fact of. 
science as the growth of an oak from an 
acorn or the birth of an animal after the 
parents exist, and that the whole question 
as to miraculous or non-miraculous crea
tions of the separate species, like ordinary 
propositions, hinges entirely bn the amount 
of testimony brought to bear, thus deter
mining the probabilities in the case.

Thus, having clearly shown that the 
miraculous production of a species is as 
strictly a scientific fact as the falling of an 
apple or as any other ordinary event’oc
curring under the laws of Nature, provided 
it is proved that such miraculous com
mencement of specific forms best explains 
the various phenomena involved, and is 
more consistent with collateral facts of 
science than any other assumption, I will 
now leave this branch of the subject for 
the present, to be resumed after a while, 
and at once try to find out the true signi
fication of evolution as applied to the origin 
and development of species.

When I state that evolution, according 
to all authorities on the subject, distinctly 
implies development from the crude to the 
refined, from the imperfect to the perfect, 
from the lowly organic beings to the higher 
grades of organisms, from the indefinite to
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the definite form, from the simple structure 
to the complex arrangement of parts, and 
from the homogeneous to the heteroge
neous, I but state what the best writers and 
those best qualified to comprehend the true 
meaning of such terminology will at once 
admit. Hence, no evolution under natural 
selection, such as I am now investigating, 
can go backward or downward. Retrogres
sion or deterioration under evolution is 
an evident absurdity on its very face, and 
hence a contradiction in terms* Mr. Dar
win says:—

“ As natural selection works solely for and by 
the good of each being a ll corporeal and m en ta l en

d ow m en ts will tend to p ro g ress toward p e r fe c tio n ."  

— O r ig in  o f  S p ecies, p. 428.

Professor Huxley entertains the same 
idea of evolution—that it is in all cases to 
improve the being operated on or to make 
it better, while any spontaneous variation 
which may happen in Nature tending to 
deteriorate the species or the individual 
or to make it worse, will lead to the exter
mination of such species or such being by 
the very operation of the law itself. He 
sa s:—

“ It seems impossible that any variation which 
may arise in a species in Nature should not tend 
in some way or other to be a little b etter or w orse 

than the previous stock; if it is a little better it will 
have an advantage over and tend to ex tirp a te th e  

la tte r  in this crush and struggle; and if it is a little 
w o rse i t  w ill i t s e lf  be e x tir p a te d ."— L ectu res on th e  

O r ig in  o f  Sp ecies, p. 123.

Mr. Darwin corroborates this completely 
in more than a dozen different places in 
his Origin o f Species and other works. I 
will quote but a single passage:—

“ The continued production of new forms through 
natural selection, which im p lies th a t each n ew  va

r ie ty  h a s som e ad va nta ge o v er oth ers, almost inev
itably leads to the exterm in a tio n  o f  th e  o ld er o r  less  

im p ro v ed  f o r m s " — A n im a ls  a n d P ta n ts $v o \ .i.fp . 18.

But to settle all doubt as to the tendency 
and operation of evolution, according to 
its intrinsic signification being develop

ment upward not downward, from the uni
organism to the multiplication of parts, 
from the indefinite to the definite struc
ture, from the simple to the complex, and 
from the homogeneous to the heterogeneous, 
I quote from the great modem philosopher 
and definer of general laws— Herbert 
Spencer, one of the very highest authori
ties among evolutionists:—

“ From the remotest part which science can 
fathom up to the novelties of yesterday, an essen tia t 

tr a it o f  ev o lu tio n  h a s been th e tra n sfo rm a tio n  o f  th e  

' hom ogeneous in to  th e  h etero g en eo u s.. . .  At the same 
time that evolution is a cha ng e fr o m  th e hom ogeneous 

to the heterogeneous it is a cha ng e from the in d e fin ite  

to the d efin ite . Along with an advancement fr o m  

sim p lic ity  to co m p lexity  there is an advance from 
confusion to order. . . . D evelop m en t, no m a tter o f  

w h a t k in d , exhibits not only a multiplication of un
like parts, but an increase in the distinctness with 
which these parts are marked off from one another/* 
— H e r b e r t  S p e n c e r ,F ir s t  P r in c ip le s% pp.359,362.

From this necessary and unavoidable 
meaning of evolution it will now be seen 
at once that the idea of rudimentary or
gans having been aborted or atrophied by 
descent from ancestral species which had 
those organs in a perfect condition is an 
impossibility as well as a gross absurdity, 
since it would be exactly the reverse of 
evolution, and an absolute change from 
the heterogeneous back into the homoge
neous. Take, for example, the boa-con
strictor, which, Mr. Darwin’s theory informs 
us,once had legs in a perfect condition,and 
that by evolution (!) under natural selec
tion and development (!) by survived o f the 
fittest (!) the species finally lost its legs, 
leaving the atrophied leg-bones in the body 
beneath the skin; and that ever since it 
has been obliged to convey its ponderous 
form along the ground by the most unme
chanical and unphilosophical class of 
movements known in the animal kingdom.

It thus flatly contradicts reason as well 
as the true meaning of evolution, as it is a 
retrogression or a going backward instead
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of an evolution or a “progress toward per
fection," as just quoted from Mr. Darwin 
bimself. It is a clear transformation from 
the complex back to the simple,—from the 
heterogeneous back to the homogeneous,— 
from a “ multiplication" of parts to the 
absence of parts,—exactly the reverse of 
the law and definition of evolution and all 
development* as laid down by Herbert 
Spencer. Besides, it is practically an al
most laughable absurdity, since, according 
to Mr. Darwin and his theory of evolution, 
this boa-constrictor was first developed by 
natural selection through almost countless 
slight successive modifications from some 
legless fish or mollusk till it possessed the 
quadrupedal advantages of legs and feet; 
and then, by as many spontaneous varia
tions also carefully accumulated and pre
served by this “scrutinizing" process called 
natural selection, its feet and legs have 
been finally aborted and taken from it, for 
no apparent purpose under the heavens 
except to leave “ little bones” under the 
skin to aid evolutionists in proving descent 
by transmutation!

No one can believe for a moment that 
these legs were not useful or of advantage 
to this creature for locomotion,—as much 
so as are the legs of the alligator, if not 
even more so, since alligators live in the 
water and scarcely need them. If legs had 
not been of great service to the boa why 
should natural selection have wrought 
through almost numberless generations to 
develop them from some legless species 
bfelow it ? Even if they had not been of 
any essential importance, we have volumes 
of evidence all through Nature showing 
that the most useless and absolutely worth
less structures are among the best pre
served under this “ scrutinizing" law of 
natural selection. Look at the tads of 
tortoises, foxes, dogs, wolves, panthers, 
lions, tigers, &c., some of them actually

injurious, such as the bushy tails of foxes 
when running from danger or pursuing 
prey in a snow or rain storm. Yet these 
absolutely useless and superflous tails con
tinue unaborted and in all their perfection 
under this discriminating law of natural 
selection, which Mr. Darwin declares will 
destroy an organ if it should become su
perfluous:—

“ Thus, as I believe, natural selection will tend 
in the long run to reduce any part o f the organisa
tion as soon as it becomes, through changed habits, 
superfluous.”— O rigin o f Species, p. 118.

The hump of the camel is one of the 
most remarkable instances of superfluity 
and uselessness in organs known in the 
animal kingdom. It is not, as some have 
supposed, a part of the osseous structure, 
and therefore useful on th£ mechanical 
principle of the arch in giving strength to 
the camel, thus enabling it to carry heavy 
burdens. Besides, what did natural selec
tion know about the camel being a pack- 
animal when its humps were developed a 
million years before man existed on earth, 
according to evolution ? Thus we have a 
living proof that Mr. Darwin’s great “scru
tinizing " law of natural selection not only 
developed the utterly useless and “super
fluous" humps on the camel, which no 
naturalist pretends ever had or could have 
had any use, but it refuses to “ reduce" 
them! Yet this same natural selection, 
after working a million years to develop 
legs on the boa-constrictor, which are uni
versally known to be of service to an ani
mal, takes the particular pains to “ reduce” 
them, and leave the evidence of such re
duction in the shape of a few “ little bones” 
in the hinder part of its body!

More, still, the hump of the camel is not 
only useless but it is worse than useless,— 
it is absolutely injurious, being*a burden to 
carry around, and necessarily consuming 
nutrition to aid in its growth and to replace
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its lost substance, which is continually pass
ing off by the physiological laws of wear 
and deterioration. Mr. Darwin teaches, as 
one of the fundamental tendencies and 
offices of natural selection, the “destruc
tion ” or atrophy of every organ which is 
in any degree “ injurious.” He says:—

“ On the other hand we may feel sure that an y  

v a r ia tio n  in the lea st degree in ju r io u s  viouKL be 
r ig id ly  destroyed. [Why has it not “ rigidly " de
stroyed the camel's hump?] This p reserv a tio n  of 

fa v o r a b le  individual differences and variations and 
the d estru ctio n  o f  those w h ich  are in ju r io u s  I have 
called natural selection or survival of the fittest.”— 
O r ig in  o f  S p ecies, p. 63.

Hence, we are driven to the conclusion 
that no more absurd principle or law than 
natural selection was ever promulgated to 
the world, since it carefully preserves the 
useless tails of mammals while its particu
lar business is to “ reduce” them, and 
scrutinizingly builds up and protects the 
injurious humps of camels which its office 
is to destroy, while at the same time it takes 
away the most necessary and even essen
tial legs of a quadruped, according to Mr. 
Darwin, after working a million years to 
produce them! Was there ever a more 
contradictory, incongruous, or ridiculous 
theory, propounded by a sane naturalist? 
While the hump of the camel is conspicu
ously useless and hence injurious, it could 
not, Mr. Darwin tells us in more than 
twenty places, have been produced by 
natural selection, which only acts on useful 
variations. I will quote here but two pas
sages. He says:—

“ Natural selection a cts e x c lu siv e ly  by the pres
ervation and accumulation of v a ria tio n s w h ich  are 

b en efic ia l."

“ Natural selection a cts o n ly  by the preservation 
and accumulation of small inherited modifications, 
ea ch  p ro fita b le  to th e  p reserv ed  bein g .'*— O r ig in  o f  

S p ecies, pp. 75, 97.

Now, how simple a process it proves to 
be to “ break down” this theory of natural 
selection at every turn of the investigation,

even with* the assistance of Mr. Darwin, 
so built up is it of inconsistent and con- 
tradictory elements. Its author admits 
that his theory would “ absolutely break 
down ” if a single organ could be found 
which could not have been produced by 
the accumulation of slight modifications 
through natural selection. He says:—

t

“ If it could be demonstrated that any complex 
organ existed which could not possibly have been 
formed by numerous successive slight modifications 
[natural selection] m y theory w o u ld  a b solu tely  break  

d o w n ."— O r ig in  o f  Sp ecies, p. 146.

How simple, therefore, it is to “ break 
down” and utterly overthrow Darwinism, 
when I can easily point out a thousand 
organs of different species, such as the 
useless and injurious humps of camels, 
which could not possibly have been thus 
produced by natural selection, since it acts 
“only” and “exclusively” on “profitable” 
or “ beneficial” variations! An ordinary 
scientific student might safely take a con
tract to hopelessly “break down” the theory 
of evolution fifty times a day for a full 
week, using nothing in the operation but 
Mr. Darwin’s Origin o f Species, Descent o f 
Man, und Variations o f Animals and Plants; 
and if he should be permitted to add Pro
fessor Haeckel’s History o f Creation and 
General Morphology, he would be safe in 
extending the contract for a month. But 
as I shall refer to numerous additional 
instances of this kind in other places, in 
which, according to his own admission, 
his theory of natural selection must “ ab
solutely break down,” I leave the present 
unanswerable demonstration for the read* 
er’s reflection.

Now, as the boa-constrictor, with its 
aborted leg-bones beneath the skin, resem
bles all other serpents except in size, is it 
not rational and logical to suppose if it was 
developed from a quadruped that all the 
other families of snakes came in the same
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manner? If so, why is it that in the hun
dreds of species of snakes, large and small, 
not one can be found except this boa-con
strictor having these rudimentary leg-bones 
hidden beneath the skin? Mr. Darwin dis
tinctly admits, as quoted at the commence
ment of the chapter, that these rudimentary 
leg-bones are confined exclusively to the 
boa family, and makes this thrust to ridi
cule the idea that this snake should have 
been thus created for symmetry and to 
maintain the harmony of Nature, when no 
other serpent, large or small, has been pro
vided with this mark of symmetry? How
ever trenchant this weapon may appear 

b used against those who hold to this “sym
metry” solution, I fear Mr. Darwin will 
find it a little sword which .cuts both ways 
before he is through with it.

If snakes descended from quadrupeds, 
no evolutionist can assign a particle of 
reason, Tn science or philosophy, why the 
boa-constrictor should be the only one 
which retains this connecting link between 
the form of the serpent and that of the 
quadrupedal ancestors. As the smaller 
snakes have necessarily more recently 
branched off from such ancestral form, 
they have had less time to retrograde, and 
therefore by all means should have much 
more clearly defined rudiments of legs than 
their older cousin the boa! To say that 
one snake developed (!) downward from 
the quadruped and that all the other spe
cies of snakes, appearing exactly the same 
except in size, developed upward from the 
fish, would be an absurdity too preposte
rous to palm off on an ignoramus as a zoo
logical joke. It is clearly evident, there
fore, that many of the smaller snakes 
should not only have rudimentary leg- 
bones the same as the boa, but some of 
the later developments from quadrupeds 
shou11 have legs partly useful or in various 
transitional stages of retrogression,—some,

in fact, but just commencing to be aborted, 
others in a more advanced stage of atrophy, 
and so on down to the boa’s “ little bonds’’!

The ordinary intuition of a scientific 
student, if not blinded by the insane hy
potheses of evolution, such as these rudi
mentary arguments, would at once lead 
him to scout the idea that one snake only 
retrograded from quadrupeds while all the 
others developed from the fish. He would 
logically come to the conclusion that any 
other explanation, however unsatisfactory, 
would be preferable to this utterly self- 
stultifying assumption, which makes the 
retrogression of the boa contradict every 
possible conception or definition of evolu
tion, such as development, progression, or 
survival of the fittest. My hypothesis fillly 
and satisfactorily explains these rudiments 
of legs in the boa alone, while this boasted 
theory of evolution—the only key to un
lock the mystery of rudimentary organs— 
does not pretend to give even the shadow 
of a reason why the giant boa should alone 
of all the snakes show rudiments of legs.

The same thing is true of the whale 
tribe, which alone of all the fish-mammals 
have these rudimentary leg-bones beneath 
the skin, while the dugong, grampus, 1&- 
vnantin, manatus, porpoise, dolphin, &c* 
all fish-mammals, are destitute of such ru
diments. Mr. Darwin remarks:—

“ One of the most remarkable peculiarities in the 
existing dugong and lamantin is the entire absence 
of hind limbs, w ithout even a rudiment being left 
— O rigin o f Species, p. 302.

When it is understood that evolutionists 
hold that whales and all fish-mammals 
were alike degraded from land quadrupeds 
and hoofed animals to their present dete
riorated condition, we can comprehend 
Mr. Darwin’s remark above— “without even 
a rudiment being left.” Professor Haeckel 
says:—

“ It is probable that the remarkable legion of 
whales (Cetacea) originated out o f hoofed animals.
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which accustomed themselves exclusively to an 
aquatic life, and thereby became transformed into 
the shape o f f i s h —History o f Creation^, ii., p. 251.

Evolutionists seem to claim the right to 
teach anything, however absurd, in order 
to explain the difficulties met with in de
fending evolution, and then expect people 
to quit thinking, and passively subscribe 
to it as “ science.” Thus, with all the ap
parent nonchalance imaginable, they would 
have ys believe that natural selection spent 
a hundred million years in evolving a fish 
into a bull, horse, elk, or some other 
“ hoofed animal,” and then spent another 
hundred million years in degrading it back 
“ into the shape of a fish,” leaving only the 
rudimentary leg-bones and incisors found 
in the embryo to prove its remarkable 
history! Yet they take no account of the 
fact that such retrogression from the land 
quadruped back into the fish is the very 
opposite of evolution— a transformation 
from the “complex” and “heterogeneous” 
back into the “ simple” and “ homoge
neous.” If this going backward from a 
hoofed animal down to the fish is not the 
very opposite of all ideas of evolution, 
then the development of the horse out of 
a fish in the first place, as all writers on 
the subject teach, can not be evolution at 
all, thus overthrowing the whole Darwinian 
theory at a blow! Will some one of these 
revolutionary evolutionists tell us which 
one is the evolution?—the going upward 
or the going downward?—the going for
ward into the “complex,” or the returning 
backward into the “simple”?—the becom
ing “ heterogeneous” by a hundred million 
years of variations and “progress"from the 
mollusk through the fish toward the hoofed 
animal, or the change to the “ homoge
neous” through the fish back again toward 
the  mollusk? Assuredly both can not be 
evolution! Again, I ask, which of these is 
th e  evolution and the development?

If a hoofed animal can by evolution be 
degraded into a fish, may not the fish be 
degraded into a mollusk, and it still be 
called “development”? Does my evolu
tionary friend reply that the whale, du« 
gong,lamantin,&c., are not fishes but mam
mals, and that there is no evidence that & 
quadruped could be degraded into a real 
fish? But Professor Haeckel says, as re
cently quoted: “ The same thing occurs in 
many genuine fishes, in which the hind legs 
have in like manner been lost** If, therefore, 
“genuine fishes” can be transformed by 
development and evolution from a complex 
highly organized quadruped, what hinders 
them from continuing on in this downward 
course of development to those “primeval 
parents of all other organisms”—the origi
nal moneronl If this is possible (and it 
surely is, if there is any truth in this kind 
of back-action evolution and development 
taught by Darwin and Haeckel), then how 
do evolutionists know that the primal mir
aculously createdlarvaoi Darwin and spon
taneously generated moneron of Haeckel, 
were not actually developed from ancient 
fishes and hoofed animals which lived in 
the pre-Laurentian period, but whose pa- 
leontologic remains have never yet been* 
discovered, or by age have disappeared 
from the geologic record?

If species can develop downward as well 
as upward, backward as well as forward, 
as we see by this accommodating kind of 
evolution taught by these great naturalists, 
—if a quadruped can change into a fish 
and a fish into a mollusk, and so on down, 
—then there may be deposits far below 
the lowest Silurian strata containing pale- 
ontologic remains of fishes, reptiles, birds, 
mammals, and even monkeys and men,— 
which, by this novel kind of evolution, in 
the course of ages developed downward 
finally into the moneron and larva, when 
Darwin's present system of evolution com
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mences! When this pre-Silurian deposit 
shall have been found, if not too old, Mr. 
Darwin will be astonished to find petrifac
tions of hoofed animals which had changed 
into fish, and finally into “those few simple 
beings,** where his evolution the other way 
first began. He has by no means a sure 
thing on the geologic record, if his logic 
about rudimentary organs is worth a sou. 
At the same time I see no difficulty in him 
and Haeckel, by carrying out their logic 
legitimately,staving off the annoying prob
lems of creation and spontaneous genera
tion indefinitely, by simply assuming the 
earth to be eternal! It would then only 
require them to keep up this battledore 
and shuttlecock play of evolution develop
ing a species first upward and then down
ward, first forward and then backward; 
first putting legs on an animal, making it 
a cow; then taking them off, making it a 
fish; and it would not require half as much 
stretch of fancy to suppose this see-saw 
evolution going on from eternity, after the 
logic is once admitted, as for a living crea
ture to make itself by coming into existence 
through spontaneous generation, as sup
posed by Professor Haeckel.
* Further, if Mr. Darwin’s theory be true, 

the dugong and lamantin have been evi
dently much more recently degraded from 
hoofed animals to the life of the fish than 
have the whale species proper. This is 
proved from the fact that the whale is 
vastly larger; and,in the second place,that 
while the whale is camiverous, having 
changed its mode of living entirely, the 
dugong and lamantin continue herbiverous, 
or subsist on herbage along the shores. 
Now, would not ordinary reason and re
spectable science teach us that the more 
necently transformed herbiverous dugong 
and lamantin should still have rudimentary 
legs and embryonic incisors, if such rudi
ments originated as evolution teaches?

Mr. Darwin, as just quoted, expresses sur
prise that not even a rudiment of legs is 
“ left” in these herbiverous fish-mammals! 
He never thinks of the possible fact that 
they never had any legs, that the whale 
and boa-constrictor never'had any either9 
and that this whole theory of degradation 
from hoofed animals is a bald fiction! I t 
is a complete mystery to him, unless the 
whale got its rudimentary legs by being 
degraded from the ox or some o her hoofed 
beast; and if it was so degraded, then the 
other fish-mammals (dugong and lamantin) 
must have been also. But the puzzle then 
comes up in Mr. Darwin’s mind, why do 
they not show the same rudiments as the 
much more anciently developed whale ? In 
fact, the whole matter of rudimentary or
gans, which evolution boasts of making 
as clear as crystal through descent by 
transmutation, turns out to be a con
founded muddle which even Darwin him
self does not pretend to understand. No 
evolutionist, in fact, can form the slightest 
idea why the older species of whales, de
graded from hoofed animals, should retain 
rudimentary leg-bones, while the more re
cent degradation in dugongs, which have 
not had time to change their habits but 
still eat grass, have not a vestige of the 
former legs and incisors of their ancestors! 
My hypothesis, which will be soon intro
duced, will explain it fully, without resort
ing to any such scientific nonsense as work
ing a hundred million years to convert a 
fish into a horse and then a hundred mil
lion years longer to convert the same horse 
back into a fish!

But Darwin and Haeckel also refer, in 
the passages quoted, to our common bovine 
ruminants, such as the cow, which are de
void of upper front teeth, and make a strong 
point on these rudimentary incisors found 
in the embryonic calf which disappear at 
or before birth. They ask, triumphantly;
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what could possibly cause these rudiment
ary teeth in the front upper jaw of the em-: 
bryo where teeth are entirely absent in the 
adult, unless the cow is the lineal descend
ant of some ancient species of hoofed quad
rupeds which had a full set of incisors 
above and below?

This, at first sight, seems a real puzzle; 
and it has hitherto turned out to be such 
a genuine scientific conundrum that the 
whole world, judging from its silence, has 
given it up. No one pretends to assign 
any kind of a natural or scientific reason, 
plausible or improbable, save the one here 
given by evolution, namely, descent from 
an ancient species of animals having teeth 
complete. Does this answer meet the case? 
I  will now show, from several weighty con
siderations, that this phenomenon has and 
can have nothing whatever to do with de
scent by transmutation from ancestors with 
teeth complete, after which I will gradually 
but surely develop the hypothesis which 
will scientifically and rationally explain it 
and all the other rudimentary problems 
under discussion.

As we saw in the argument on reversion
ary action, in the preceding chapter, that 
no development of a long-lost structure is 
even claimed by Mr. Darwin to occur in 
descendants only through a small remnant 
of ancestral blood or corporeal substance 
remaining in the reverting organism, I need 
only remind the reader that the arguments 
in that case are clearly applicable to these 
rudimentary embryonic teeth# in calves, * 
since they are as much reversions, in every 
sense of the word, as they are rudimentary 
organs, if they are the reproduction of 
long-lost ancestral characters, as claimed.

The reader will distinctly remember, 
from the table there given, that the enor
mous dilution of ancestral blood after only 
one hundred generations, if such blood con
tinues at all from one generation to another,

was sufficient to prove the utter impossi
bility of such reversions being caused, as 
evolutionists assume, through physical de
scent from other organic and ancestral* 
forms. He will alSo remember that a finaf 
scientific demonstration was given, showing 
the absolute impossibility of reversions 
beirg caused by physical descent at all,— 
since, if any corporeal atoms, such as blood, 
do descend with the child from the parents, 
such physical substance is utterly oblit
erated and substituted by new materials in 
a few years after birth, thus cutting off all 
physical connection between children and 
parents even before such offspring arrive at 
maturity; and as evolutionists (and I may 
add physiologists) do not believe in or 
recognize any other substantial organism 
existing within or forming the identity of 
a living creature, save the corporeal blood 
and structure, it was declared and is still 
declared an unequivocal scientific demon
stration that no such thing as a reversion 
could take place, according to evolution, 
even as far back as to the second link in 
the ancestral chain.

This, therefore, demonstrably proves that 
the teeth in the embryonic calf can not be 
produced by physical descent from some 
ancient ancestor of the cow having teeth 
complete, since she can not by any possi
bility retain an atom of such ancestral 
blood or corporeal structure.

I might safely leave these rudimentary 
problems here as completely wrenched 
from the grasp of evolution, but I propose 
to go further. If the cow or the bovine 
genus ever had upper incisors, what could 
have possibly caused their loss? Not the 
fact of such incisors having become use
less, for their absence has caused many a 
bovine animal to lose its life by being un
able thereby to bite off heavy twigs in 
browsing, to gnaw the bark from saplings, 
or to crop the stunted grass, which a goatf
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with full incisors, would grow fat upon. 
Such incisors, if they ever existed in that 
species or in their lineal progenitors, could 
not have been lost by natural selection, 
because Mr. Darwin teaches, in a score of 
places, in the most unequivocal language, 
that natural selection can only act for the 
good of each species, as the very phrase 
“survival of the fittest" implies. I will 
quote here a few additional passages, which 
will give, however, but a specimen of hit 
teaching on this point He says:—

“ Natural selection acts through one form having 
same advantage over other form s in  the struggle fo r  
existence, "

* * Natural selection acts exclusively through the 
preservation ofprofitable modifications o f structure 

“ If any one varies ever so little either in habits 
or structure, and thus gains an advantage over tome 
other inhabitant of the same country,-i/ w ill seise 
on the place o f that inhabitant.”

“ Natural selection acts exclusively by the pre
servation of variations which are advantageous 

“ Only those variations which are in some way 
profitable will be preserved or naturally selected 

“ Several writers have misapprehended or ob
jected to the term natural selection. Some have 
even imagined that natural ^election induces vari
ability, whereas it implies only the preservation of 
such variations as arise and are beneficial to the 
being under its conditions of life.”

“ This preservation offavorable individual differ
ences and variations and the destruction o f those 
which are injurious pike a toothless upper jaw] 
I have called natural selection or the survival o f 
the fitte s t:'

“ Natural selection acts by life  and death,— by 
the surviva l of the fittest, and by the destruction 
of the less well-fitted individuals

“ Individuals having any advantage, however 
slight, over others, would have the best chance of 
surviving  and of propagating their kind. On the 
other hand we may feel sure that any variation in  
the least degree injurious [such as a toothless upper 
jaw in a calf occurring in a species with full sets of 
incisors] would be rigidly destroyed— Darwin, 
Q rigin o f Species, pp. 63,90,96,143,156. Anim als 
and Plants, vol. i., pp. iS, 19.

Now, as natural selection can act only 
for the good of a species, and as survival 
of the fittest will invariably preserve the

best-adapted offspring which may arise in 
a species, while those which chance to vary 
unfavorably will be “rigidly destroyed” the 
common intelligence of every reader will 
show him that had an ancient calf been 
born without upper teeth when the whole 
bovine tribe had complete upper and lower 
incisors, natural selection and survival of 
the fittest would at once have rejected such 
a defective specimen as unfit to survive, the 
same as if it had been bom with but three 
legs; and instead of having become the 
founder and head of a new genus, which, 
from superiority, would lead to the exter
mination of the parents with their full sets 
of teeth, such an unfortunate abnormity 
would have been rejected at once, and left 
to die under the pitiless contempt of Dar
win’s great law of natural selection and 
survival of the fittest; and the toothless 
jawbone, instead of becoming the ruling 
genus, would never have again been heard 
of unless a similar freak of Nature should 
have happened to occur,—which would, of 
course, have shared a similar fate.

It must therefore strike every reader, as 
the only admissible view to take, that such 
a monstrosity and comparatively helpless 
deformity as a toothless calf9when the whole 
tribe to which it belonged had full sets of 
teeth above and below, would have perished 
before arriving at maturity or being able 
to transmit its peculiarity, as among the 
unfit to survive, if Mr. Darwin's theory 
contains the least bit of truth in regard to 
the powers of “ natural selection" and 
“ survival of the fittest." May I not there
fore assert, without the slightest fear of its 
ever being successfully contradicted, that 
such a deformity could not have been pre
served under survival of the fittest, occur
ring, as it must have done, as a manifest 
deterioration of the race, if there is a grain 
of meaning in the universal definition of 
natural selection given by evolutionists?



Chap. IX. Evolution.— Its Strongest Arguments. 453

Hence, as here is one clear instance of 
a  species which natural selection and sur
vival of the fittest could not have possibly 
produced, since they work exactly in the 
opposite direction, evolution is not only 
overthrown by its own argument, but we 
have an undeniable demonstration of at 
least one highly organized species having 
been produced by miraculous creation! 
As quoted a few pages back, Mr. Darwin 
himself agrees that if it can be shown that 
any “ complex organ” exists which could 
not have been produced by natural selec
tion through the accumulation of slight 
modifications, it would absolutely break 
down his theory, as such an organ must 
necessarily have come by special or mirac
ulous creation! Since, therefore, evolu
tionists admit, in this rudimentary argu
ment, that the bovine genus, with all its 
“ complex organs,” could only have sprung 
from, a completely toothed race of animals, 
and as I have conclusively demonstrated 
that it could not have so descended by 
survival of the fittest, it clearly demon
strates its miraculous origin! Was there 
ever any thing clearer or more logical than 
this?

The reader has thus found that my 
pledge, made a little while ago, to demon
strate the origin of at least one highly or
ganized species by miraculous creation 
turns out to be no scientific joke, but a 
clear and unanswerable demonstration, ac
cording to this rudimentary position of 
evolutionists.

I have thus not only broken down Mr. 
Darwin’s theory by “ demonstrating” that 
there is one “ complex organ” (the extent 
of his stipulation) which could not “ pos
sibly” have been “ formed” by natural se
lection, but that there is a whole animal 
with all its organs, and an entire genus of 
these animals, now existing, which, if there 
is the least consistency in his definitions,

could not “ possibly” have been formed 
by evolution or natural selection, because 
evolution, Mr Spencer tells us, can only 
develop from the simple to the complex 
and from the homogeneous to the hetero
geneous, while natural selection can only 
preserve the fittest. I appeal to the intel
ligence of my readers if Mr., Darwin’s 
theory does not therefore “absolutely break 
down*9 according to his own explicit agree
ment? But as I shall have occasion to re
cur to this in a future chapter, with even 
more fatal effects, if anything, I will leave 
it for the present just where it is, with the 
theory of modern evolution again fallen 
to the ground, by this unfortunate but 
clear stipulation of its author and chief 
exponent.

It will be remembered, as I showed at 
the beginning of this chapter, that if the 
miraculous creation of a species better cor
responded with all the facts, phenomena, 
and circumstances involved,than any other 
hypothesis brought to bear on the ques
tion, then the miraculous view of the case 
would be inevitably the scientific view. 
No man can dispute this position, if he 
pays the least regard to the true significa
tion of the word “science,” as given by 
Professor Huxley and Mr. Spencer. Fur
ther, as it is clearly established by un
questioned authorities (Darwin, Huxley, 
and Spencer,) that all “evolution,” with
out exception, and all “development,” 
must “ tend to progress toward perfection99 
is from the homogeneous to the heterogeneous, 
from the simple to the complex, from the 
few  parts to the multiplicity o f parts,—it be
comes a clear demonstration, as just inti
mated, that the cow could never have lost 
her upper teeth by evolution or develop
ment, since the destruction of such organs 
is exactly the reverse of evolution in every 
possible meaning of development, natural 
selection, or survival of the fittest! While
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evolution is toward the multiplicity o f parts 
or heterogeneity, the destruction of these 
six or eight teeth would have been directly 
toward uniorganism or homogeneity. While 
the loss of these incisors is directly toward 
the indefinite, all evolution and develop
ment, Spencer says, is exactly the other 
way, or toward the definite. While the 
destruction or the taking away from the 
cow of a number of her important and dis
tinct organs is a direct move from the 
complex toward the simple, all evolution, 
says this greatest authority, and all develop
ment, is right the other way, or from the 
simple to the complex. So self-evident a 
truism, and one so well understood and 
defined, can not and will not be called in 
question by any candid reader.

Then, it becomes settled to actual dem-. 
onstration that as natural selection, survi
val of the fittest, evolution, development, 
or whatever word you please to employ, 
could not have produced this specific struc
ture from a genus having perfect teeth, 
since they all operate exactly in the oppo
site direction, I have therefore redeemed 
my promise and demonstrated scientific
ally, and by the testimony of evolutionists 
themselves, that the bovine genus origi
nated by miraculous creation! Advocates 
of evolution have no conceivable way of 
evading this dilenlma, except to abandon 
their position and frankly admit that this 
cow did not descend from a species having 
full sets of teeth above and below, and in 
so doing they hopelessly give up the rudi
mentary argument; for, if these incisors 
found in the embryonic calf do not come 
through descent by transmutation, then the 
bottom falls out of the theory of modem 
evolution, since the whole explanation of 
Darwin and Haeckel is a self-confessed 
scientific fallacy. Which horn of this inev
itable dilemma they will accept remains for 
evolutionists to determine. There is surely

no escape from both, since it is either the 
miraculous origin of the species or the 
abandonment of the rudimentary problem!

But I ask no admissions, nor conces~ 
sions, nor compromises, on the part of evo
lution, to aid the complete overthrow of 
this rudimentary argument, and to turn it 
fatally against every principle involved in 
Mr. Darwin’s law of natural selection. 
The self-annihilation of so monstrous an 
absurdity as that the bovine genus lost its 
upper teeth by development (!) from an
cestors having complete sets of teeth, in 
both jaws, becomes apparent as soon as 
the case is stated, and the more such a 
scientific and logical incongruity is turned 
over and looked at the more laughably 
absurd it becomes. That evolution—which 
means progress toward perfection,” de
velopment from the homogeneous to the 
heterogeneous, and survival of the fittest, 
—should, as seen in the case of the boa- 
constrictor and whale, work a million years 
to produce perfect incisors in the ancestor 
of the cow, and then turn round and work 
another million years to take them away 
and leave the naked gums, is not only 
destitute of consistency, but is simply 
ridiculous; and the inculcation of such an 
absurdity could only be regarded as a gen
uine travesty on science, had we not the 
most conclusive evidence that it is se
riously advanced by evolutionists as among 
their very strongest arguments. Accord
ingly, it turns out to be, with these sage 
naturalists, all evolution, let it go which way 
it will. It is all development, whether it 
takes a species forward toward the com
plex and heterogeneous, or backward to
ward the simple and homogeneous. It is 
all “ progress toward perfection,” whether 
it elevates or degrades the species, whether 
it gives it an organ or takes it away, with
out the least regard to its utility or neces
sity; whether it retrogrades an animal
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down toward the mollusk or advances it 
up toward the quadrumana, it becomes 
equally “ survival of the fittest.” Thus, 
evolution can mean up or down, forward 
or backward, anything or nothing, which
ever will for the time being best subserve 
the interests of this contradictory system.

If natural selection, or any other known 
or unknown influence, should take away 
the cow’s lower teeth (if it would only leave 
rudiments in the embryonic calf which 
might seem to favor evolution), it would 
be seized upon by these writers and pro
claimed as a proof of development\ without 
the slightest regard as to what “ develop
ment” signifies. If some unknown cause 
should partly abort the cow’s lower jaw and 
take away one half of it, leaving her so she 
could barely eat grass, it would still be a 
clear case of evolution; and, on the same 
basis of reasoning, if the cow should finally 
become acephalous by losing her whole 
head, if she could only manage somehow 
to live, it would demonstrate “ survival of 
the fittest,” provided a rudimentary head 
should be found in some embryonic calf!

The truth is, had evolutionists been half 
as shrewd as they have tried to be, or as 
they have received credit for being, they 
would have foreseen this unenviable self
stultification of their theory, and would 
have cautiously steered clear of the rudi
mentary argument altogether, and thus 
have kept out of this inevitable trap of 
their own setting, which has so clearly ar
rayed evolution against itself. It seems al
most ludicrous that they should thus stake 
•their cause on rudimentary organs, when 
the moment the trap is sprung on them 
they are not only caught by the miraculous 
creation of the bovine genus, which Mr. 
Darwin says “absolutely” breaks down his 
theory, but it reverses and turns topsy
turvy everything in the shape of evolution, 
natural selection, and survival of the fittest,

leaving the entire system of development 
an absurd mass of contradictions, all for 
the sake of a few rudimentary teeth in an 
embryonic calf!

Had this author of modem evolution 
possessed with his other knowledge a little 
ordinary business talent and shrewdness, 
he would have given special attention to 
the bovine genus, particularly on account 
of this apparently monstrous defect of a 
toothless upper jaw; and, instead of stul
tifying and absolutely overthrowing the 
theory of descent, by proving, as he tried 
to do, that the species had retrograded 
from ancestors having perfect teeth, and 
thus developed backward by becoming tooth
less, he should never so much as have 
hinted “rudimentary organs,” and thus let 
slip one of his best arguments, but should 
have gone to work in a quiet way to prove 
that these embryonic teeth in the calf were 
a direct proof of evolution, development, 
and approaching transmutation.

It would have been easy to assume that 
the cow had descended from some tooth
less race of animals, since which she had 
developed her molars and her lower inci
sors, and would, in the course of time, no 
doubt possess complete sets of teeth above 
as well as below; and, as a proof of such 
a prospective transmutation, could have 
triumphantly referred to the embryonic in
cisors in the upper jaw of the calf, showing 
that the cow was still in the hands of natu
ral selection, and that by survival of the 
fittest the teeth thus foreshadowed in the 
embryo would in time become fully de
veloped! Instead of this brilliant piece of 
evolutionary engineering and transmuta
tion tactics, this deliberate blunderer failed 
to see the point of advantage he might 
make, but fastened upon the embryonic 
incisors in the upper jaw of the calf as ru
dimentary organs, and as a direct proof 
that the whole evolution hypothesis was an
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absurdity, since the cow must have retro
graded from ancestors having complete sets 
of teeth, thus innocently overthrowing the 
very idea of evolution, development, or 
survival of the fittest, as an ordinary school
boy might have told him,—since such de
terioration necessarily signifies exactly the 
opposite of this terminology.

How beautifully and . irresistibly also 
could he have utilized the little leg-bones 
in the body of the boa-constrictor as a 
proof that quadrupeds had developed from 
legless reptiles, and would no doubt do so
2. *ain! For here is the largest and reason
ably the oldest serpent, he could have 
logically urged, just beginning to show 
signs of developing hind legs,— which, by 
survival of the fittest, would in time come 
tdirough the skin and differentiate into feet 
and toes! It is difficult at present, even 
with a good deal of reflection, to see just 
how such an argument would have to be 
met. But, instead of taking advantage of 
such a fortunate circumstance, Mr. Darwin 
tnaccountably throws away the opportu
nity, proclaims these little leg-bones in the 
giant boa as aborted or “rudimentary or
gans,” thus using them as conclusive proof 
that this serpent had once been a quadru
ped, and that its legs, which could never 
have been otherwise than useful, had been 
atrophied and taken away by evolution, 
deitclofmenty and survival o f the fittest!— 
while at the same time declaring those 
words to mean exactly the opposite!

Is it not clearly evident and natural, if 
all quadrupeds have been developed from 
legless reptiles and fishes, as evolution 
teaches, that some instances of partly de
veloped legs should be found in some of 
these legless species? That such a com
mencement of legs in the form of “ little 
bones” beneath the skin can not be found 
even once among the countless species of 
legits fishes and reptiles would seem to

be a direct proof that no such develop
ment of quadrupedal species from legless 
animals ever took place. We are forced 
to this conclusion by evolutionists them
selves; for the moment they find in the 
boa-constrictor little leg-bones beneath 
the skin indicating such incipient evolu
tion, instead of shrewdly claiming them as 
the important connecting link, and the 
prophecy of transmutation,— the orderly 
progression toward future legs,— these 
writers demonstrate their own assinine 
descent by coolly rejecting the most im
portant proof of transmutation ever found 
in natural history, by assuming these little 
bones to be the remnants of lost legs which 
had once been perfectly differentiated,— 
thus turning the whole system of develop
ment, evolution, natural selection, and 
survival of the fittest, against itself.

The same thing is equally true of the 
little leg-bones found in the hinder portion 
of the body of the whale, and of the teeth 
found in the Cetacean embryo. How pro- 
vokingly could Professor Haeckel have 
gratified his inclination had he possessed 
even the sagacity of his near relative the 
chimpanzee; and how triumphantly he 
could have challenged his opponents to 
“show a shadow of explanation” of these 
direct proofs that the whale was gradually 
approaching quadrupedal foiro and the 
anatomy of hoofed animals! But he lacked 
the business shrewdness to comprehend 
the situation. He could have argued with 
a plausibility which he has never begun to 
show in any of his writings, that the du- 
gong, lamantin, porpoise, and dolphifi, 
though having made sufficient advances 
from the common fish under natural selec
tion to become mammals, and some of them 
to become herbiverous in habit, yet being 
younger in order of development from gen
uine fishes than the whale, they had, as 
Mr. Darwin says, not a vestige of leg-bones
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in their bodies; whereas the whale being of 
earlier origin, or having earlier developed 
into a mammal, had made greater progress 
toward quadrupedal anatomy, and conse
quently had already developed permanent 
leg-bones in the hinder portions of the 
body, and even already showed the teeth 
of hoofed animals beginning to develop in 
the embryo l I assert that no argument 
half so plausible or puzzling in favor of 
the theory of development as this would 
have been, can be found anywhere in the 
writings of Mr. Darwin or any other advo
cate of evolution. In fact, the very strong
est argument ever produced is as nothing 
compared to this. Yet, astonishing as it 
seems, these writers have all lacked the 
genius necessary to the emergencies of 
their difficult position; and,instead of util
izing these little leg-bones and embryonic 
teeth in the whale as a proof of progressive 
development toward higher mammiferous 
forms of being, they have quietly assisted 
evolution in becoming a scientific felo de st. 
They have, as before shown, assumed the 
suicidal position that after evolution had 
wrought through millions of years to de
velop a hoofed quadruped from the fish, 
the mollusk, and the polyp, or sponge, it 
had taken the back track, and had already 
reduced it to the form of a fish, and was 
in a fair way of retrograding it still lower 
to an actual fish, then to an oyster, and 
finally back to a mammoth moneron!

The true way to meet evolution, the 
reader will see, is to show exactly what it 
is doing for itself, and how successfully 
its advocates are succeeding in overturn
ing their arguments in favor of the theory 
as fast as they can build them up. There 
can be no clearer proof furnished in refu
tation of any theory than its own utter 
want of consistency, especially when it is 
compelled, in order to account for a phe
nomenon, to stultify and repudiate its own

terminology and reverse the entire cata
logue of its own established definitions to 
meet emergencies.

Had Mr. Darwin consulted the writer 
when he was about developing his rudi
mentary argument on the bovine toothless 
upper jaw, for example, and the embryonic 
incisors found in the calf, he would surely 
have been persuaded to change his tactics 
if he had the least regard for his own defi
nitions of evolution, development, natural 
selection, or survival of the fittest. I would 
have modestly suggested that the cow was 
a peculiar instance of “lateral develop
ment,” if not from the original comb- 
medusa at least a lineal descendant of the 
soft-shell crab, with her horns probably 
derived in passing through the form of the 
original toothless catfish. There would 
then be no difficulty in securing her con
nection with the order of hoofed quadru
peds by supposing the line to pass through 
some primeval edentate species of mammal 
which must have been completely tooth
less, since its descendants are almost des
titute of teeth to the present day, while 
some ancient sloth could easily be shown 
to have had hoofs by one of Prof. Haeckel's 
“monographs.” How naturally and con
sistently with the progressive meaning of 
“development” and “ evolution” would 
these facts present themselves to the reader, 
and how clearly would they harmonize with 
the present condition of the cow’s teeth, so 
unlike those of all other animals; and what 
a splendid* assumption in favor of Darwin
ism that the cow has probably developed 
her lower teeth complete, and her molars 
in the upper jaw, since she branched off 
from the edentata,and must no doubt in a 
short time—say a couple of million years 
—have also a full set of upper incisors, as 
is clearly indicated by the presence of such 
teeth in the embryonic calf! But instead 
of such a “systematic survey,” which
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would have kept clear of teeth all the way 
up except as they were gradually and con
sistently developed, Mr. Darwin, like a 
scientific lunatic, reversed the “mono
graph/* gave the cow a full set of teeth 
by natural selection preserving from #age 
to age “numerous slight successive modi
fications,*' and then put some kind of an 
unheard-of back-action process of evolu
tion to work at her jaw taking them 
away!

I have before shown, I think to the satis
faction of the reader, that upper front teeth 
would have always been useful and would 
even now be of great service to the cow; 
and that therefore natural selection,which 
acts only for the good of a species, could 
not have aborted them. I now wish to say 
that there is only one way in Nature by 
which any organ which once was useful 
can possibly become aborted or atrophied, 
unless by some accidental physical injury 
(which would be confined to the individual 
thus injured), and that is by the owner of 
such organ ceasing entirely and absolutely to 
use it for a long interval of time. If the 
same conditions, which might thus entirely 
prevent the use of the organ, should extend 
to all the offspring, the atrophy would be 
inherited, and become more and more 
marked each generation, till at length the 
function might cease, if even the form of 
the organ itself should remain. By the 
same law an organ will increase in capacity 
and strength by extra use if exercised with
in temperate restrictions. It is this law of 
absolute disuse which has made cave-rats 
and fishes sightless, though the atrophied 
organ is still present, showing that such 
rats and fishes once had perfect eyes, but 
by being confined within these regions of 
rayless darkness for many generations, 
through, at present, unknown causes, and 
having no use for the organs of vision, they 
finally lost their function. This may also

and doubtless does apply to the wings of 
certain birds, which, from being so situated 
for many generations as not to be required 
to fly, the wings have become finally so fai 
aborted as not to be available for flight. 
Other cases may come under this head. 
But the cow's teeth can never rank in this 
class, nor can any other organ while used 
at all. She has always been compelled to 
use her teeth, and that constantly, if she 
ever had them, or she would have starved, 
since she could not have used her mouth 
at all without using her teeth. Thus, the 
only possible means or conditions for the 
degeneracy and loss of these incisors have 
always been absent, and are found to be 
inapplicable in the very nature of the case 
to that class of organs; and hence, no ar
gument based on atrophy from disuse has 
the least application to the cow, while all 
arguments and considerations conspire to 
show that she never descended from a per
fectly toothed species, but must have origi
nated by special creation, according to the 
very mode of reasoning by which evolu
tionists have sought to prove the contrary!

I have thus redeemed my first pledge, 
given at the opening of this chapter, in 
which I promised to show by unanswerable 
arguments that rudimentary organs, so far 
from supporting evolution or proving de
scent by transmutation, were absolutely 
and directly opposed to such an hypoth
esis. It has been shown, clearly I trust, that 
the very meaning of “evolution** and “de
velopment," according to all authority and 
all ideas of fitness, is distinctly opposed to 
the destruction of any useful organ, or any 
organ whatever while used in the slightest 
degree, since it would be a retrograde 
movement. Had there been, for example, 
the least glimmer of light in the deep re
cesses of the Kentucky Mammoth Cave, 
the rats and fishes confined there, instead 
of becoming sightless, would have had
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thdir visual sense improved and their eyes 
developed to suit these almost rayless 
regions.

The unprehensile tails of all animals are 
about the least useful organs which we 
can suppose to exist, yet from the remotest 
epoch of mammal life on this earth their 
almost infinitesimal amount of employ
ment (wagging) has been sufficient to pre
vent their loss or even reduction by atrophy. 
Is it at all supposable, then, that the fully 
differentiated legs of a quadruped, con
stantly and unavoidably in use, such as 
those of a whale, would become completely 
aborted by the animal having accustomed 
itself to an “aquatic life,'* and thus have 
changed a hoofed quadruped into a fish, 
as these writers teach? The thing myst 
be absurd on its face, if the almost useless 
tails of animals can thus retain their full 
perfection since the very dawn of mammal 
life. Besides, no aquatic habit could make 
any animal suspend the use of its legs and. 
feet, as witness the hippopotamus, beaver, 
otter, muskrat, alligator, &c. All such ani
mals use their legs and feet to swim with, 
and to walk and run with when on shore. 
The legs and feet of all these creatures 
named are as perfect now as those of any 
exclusively land animals, though accus
tomed to an “ aquatic life” since perhaps 
their first formation. Even supposing it 
possible for a hoofed animal to assume the 
custom of going into the water for food, 
no man can for one moment suppose it to 
cease using its legs. They would rather be 
used with greater exertion for the purpose 
of swimming, and really receive a double 
share of exercise, as they would be the only 
means of locomotion either on the land or 
in the water. Hence, the wholly founda
tionless assumption that because a quad
ruped becomes accustomed to an aquatic 
life it must cease using its legs, ultimately 
lose them,and be changed into a fish!

I shah regard, therefore, the Darwinian 
hypothesis, that rudimentary organs are 
the aborted remains of the same organs in 
a normal and useful form in some remote 
ancestors, caused by evolution of develop
ment, as wholly exploded by the arguments 
and considerations here presented.

This brings me to the second part of the 
discussion; and that is, to frame an hy
pothesis which will explain the true cause 
of these so-called rudimentary organs. Is 
it possible to give a scientific reason for 
the occurrence of teeth in the front upper 
jaws of embryos of the bovine and whale 
tribes? Can there be any rational scien
tific reason given why boa-constrictors and 
whales should have leg-bones in an unde
veloped condition beneath the skin if such 
bones do not come by inheritance from re
mote ancestors which had legs thus indi
cated, fully developed ? I answer, emphati
cally, there can be such a reason given, and 
that I will now proceed to develop the hy
pothesis by which it will be clearly estab
lished. But as much preparatory discus
sion, inquiry, and collection of facts, may 
be necessary before coming to the direct 
proof and the record which will form the 
culmination of the hypothesis, I will have 
to be indulged for a few pages in such pre
paratory and preliminary work.

Though the hypothesis is new, its corner
stone is nevertheless the same broad and 
already demonstrated principle so often 
illustrated in the preceding chapter, and 
on which my provisional hypothesis was 
based for the explanation of the problems 
of embryology and reversionary action, 
namely, the physiological and psychical 
fact that within each living creature, in ad
dition to the corporeal structure composed 
of blood, bone, muscle, &c., there exists its 
counterpart—an incorporeal vital and men
tal organism constituting the real and es
sential being; and that this interior vital
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ind invisible organism, though wholly in
tangible, is as truly substantial and entitative 
as are the grossest atoms oP which the 
physical frame is composed.

I flatter myself that the reader who has 
carefully read the arguments in the pre
ceding chapter by which such an incorpo
real vital and mental organism was demon
strated, already, admits the truth of that 
position. I will here repeat that it is only 
by such an inter-related and co-ordinated 
organism, existing within and vitalizing the 
corporeal structure, that any of the phe
nomena of inheritance, propagation, varia
tion, development, growth, reproduction of 
parts and healing of wounds,can take place 
in a living creature, whether such creature 
be high or low in the scale of being.

A single phenomenon may here be 
named in addition to those to which I 
have already referred, completely corrob
orating this hypothesis of a vital and men
tal organism residing within each physical 
structure as its counterpart and visible ex
pression, while the wonderful fact of sen
sation will be thus seen to depend wholly 
on this essential entity, which constitutes 
the real identity cc every living creature.

I refer to the remarkable fact that am
putated limbs of animals have been fre
quently known to reproduce themselves 
from the stump by a process of mysterious 
vital action hitherto regarded by physiolo
gists as wholly inexplicable. It is simply 
impossible, on the physical or purely mo
nistic view of organic beings, to tell why 
the segments of a polyp will each repro
duce a perfect being, or why the leg of a 
salamander when cut off will be reproduced 
with the foot and toes in every respect 
perfect. Cases are recorded in which a 
supernumerary finger has been amputated 
from a child's hand, which, in time, would 
be reproduced, with the nail and joints 
complete. Who can give an explanation

of these astonishing phenomena based od 

the purely physical hypothesis of organic 
being? Why should not a toe have been 
developed in the place of the child's finger, 
or another tail in the place of the sala
mander's amputated leg? No physical 
view of organism can give the least infor
mation on this problem, while I undertake 
to say that the view here maintained of 
a vital substantial organism, co-existing 
within the corporeal as its exact counter
part, is a solution at once conclusive, and 
as simple as it is satisfactory.

According to this hypothesis, there is a 
vital, intangible,but substantial salamander, 
in perfect form and outline,embraced within 
the physical structure of that reptile. This 
invisible organism, so far as its vital char
acteristics are concerned, consists of the 
pure substance of life itself, and by means 
of its correlation in all its parts with the 
corresponding parts of the corporeal body, 
thus constituting an exact organic homo- 
logue, all the phenomena of growth, sen
sation, reproduction of parts, and healing 
of wounds, must, as stated, necessarily re
sult. To the mental eye, the reproduction 
of the salamander's corporeal leg, under 
the control and direction of the vital leg 
is plainly visible.

Could we with our physical eyes see 
what really exists, namely, the essential 
leg of that animal still connected with its 
body, perfect in all its parts—cuticle, joints, 
muscles, bones, ligaments, nerves, veins, 
and arteries,—after the physical leg is am
putated and destroyed,we would see at once 
how the corporeal atoms from the body of 
the salamander through its circulation are 
built out from the stump into a new leg 
by following the exact but substantial out
line of the vital structure; and how they 
are thus deposited one by one, each atom 
in due order, within the exact part to which 
it belongs, till the whole leg, to the ends
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of its very toes, is perfected,—just as a 
honey-bee builds up its wonderful cell by 
depositing atom by atom the wax in its 
exact place to form the ideal geometrical 
outline.

Without such a vital and substantial leg 
really remaining connected with this com
plete vital organism, there would be no 
guide or outline for the atoms to follow; 
and it is utterly inconceivable as to how 
the form of the new leg is preserved by 
unconscious laws of Nature, except by the 
direct intervention of a creative mind. 
Physiologists are obliged, therefore, either 
to accept my hypothesis as a scientific ex
planation of the phenomena attending the 
reproduction of a limb or to have recourse 
to miraculous intervention, since there is 
no other conceivable solution.

The same is true of the healing of an 
ordinary wound. However deep may be 
a cut in the flesh, the vital or intangible 
flesh, so to speak, remains uncut, and the 
work of healing is but the deposition of 
organic molecules within this vital sub
stance till the wound is filled up.

There is not the least difference between 
the reproduction pf a part, the healing of 
a wound, and the development of the em
bryonic being from the ovule. The vital 
and substantial germ of the embryo must 
be present before any development can 
commence. Professor Paget corroborates 
this when he says:—

44 The powers of development from the embryo 
a re id e n tic a l with those exercised for the restoration 
from injuries. ” — L ectu res on  P a th o lo g y  y 1853^.152.

Yet, should you ask this great scientist 
by what means the organic atoms are 
guided to each particular part, even to the 
maintenance of their exact shades of color, 
in the restoration of a salamander’s leg, he 
would be utterly lost, and unable to en
lighten you,—since, in common with the 
entire profession, he has no conception of

this dual organic structure of each living 
creature, so absolutely essential to the so
lution of the problem.

The reproduction of a part when ampu
tated must depend upon the nature and 
density of the life-substance constituting 
the vital organism of the part. But few 
animals, as observation proves, are able 
thus to reproduce a lost limb; and but few 
children would possess that density of vital 
substance in the hand which would be suf
ficiently compact to conduct the organic 
atoms with that force necessary to restore 
an amputated finger. Yet certain worms 
have such an intensified life-essence—the 
nais9 for example—that they can be cut 
into many pieces, and each part retain suf
ficient life-substance to lead to the repro
duction- of the whole being.

This is explained on the same principle 
as that a given mass of normal atmosphere 
may be subdivided into a dozen equal 
parts and passed into as many different 
vacuums, each the size of the original 
mass. It is plain that each vacuum would 
be filled with air,though of but one twelfth 
its normal density. So a naisy if subdivided 
into a dozen sections, instead of its dense 
vital organism being cut up into corre
sponding sections, it would be subdivided 
by dilution or reduction of density, each 
segment retaining the complete vital form 
and outline of the worm, though in a rare
fied condition. Still,although thus diluted, 
the vital form of this creature connected 
with each section of its physical structure 
is sufficiently dense to form the conduct
ing medium of the corporeal atoms which 
are thus guided along the line of the or
ganism, each one taking its place till the 
corporeal being is perfectly reproduced. 
No physiologist, anatomist, or naturalist, 
I again insist, can propose even the shadow 
of an explanation of this overwhelming 
problem based on the monistic view of
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organic forms of being,—holding, as they 
all do, that there is nothing substantial 
but the tangible in a living creature.

It is well known that no two persons 
are exactly alike as to the facility with 
which a wound will heal. With some a 
scarless cicatrice will form almost imme
diately, while with others a cut with diffi
culty heals at all. This is generally at
tributed to the purity or impurity of the 
blood. Though this may be a partial 
cause of the difference, it is but a scintilla 
of the true reason. When physiologists 
and pathologists shall come to fully com
prehend the grand idea involved in the 
duality of man’s organic nature,the science 
of medicine will have made a long, stride 
in advance of the present standard of sci
entific knowledge.

I add but one other corroborative class 
of phenomena to confirm the truth of my 
hypothesis, on which so much depends, 
that every living creature possesses a dual 
organism—a substantial vital and physical 
structure. This class of phenomena con
sists in the well known fact that when a 
human arm or leg is amputated the sufferer 
distinctly and for a long time afterward 
feels pains and itching sensations in the 
fingers or toes of the lost limb. I had an 
abundant, though unpleasant, opportunity 
to witness a demonstration of this fact in 
the case of my own brother, who lost his 
leg by accident. For months after the 
amputation he would complain of the ter
rible itching sensation in his toes, and 
would even at times involuntarily attempt 
to place his hand on the lost foot. Little 
did I think then (over forty years ago) that 
his actual foot was there to all intents and 
purposes as much as before the corporeal 
flesh had disappeared!

This experience is not confined to hu
man sufferers. A dog which had lost its 
leg has been frequently seen to attempt to

lick its absent foot, showing that the true 
source of all sensation is the vital and 
mental organism, and that upon this foun
dation alone are based all the issues of 
life and all biological phenomena. The 
destruction of the flesh does not therefore 
necessarily put an end to the actual iden
tity of the being, the difference between 
the human and the lower forms of life 
alone remaining to complete the solution 
of this beautiful and interesting problem, 
which I will attempt to give prior to the 
close of this chapter.

I now return to consider the evidence 
which will lead directly to the explanation 
of rudimentary organs, though these di
gressions are absolutely needful to unfold 
the many complicated questions involved.

The variations which continually occur 
in the young of all species of animals, 
from the human race down, are only ex
plicable by the actual presence of this in
corporeal organism as the regnant element 
in every living creature. There are no 
two human beings, and there never were 
two, exactly alike at birth. The same is 
true of all lower animals. The shepherd 
knows each one of his thousand sheep Jby 
its countenance, while to a stranger they 
all look alike, owing solely to a want of 
familiarity with their appearance.

Variation in all organic beings has a law 
which superinduces it as fixed as that gov
erning the movements of a planet in its 
orbit; yet to those who only look upon 
living creatures as merely corporeal beings, 
with the vital and mental powers as the 
insubstantial results of certain molecular 
motions, and thus ignore the dual substan
tial nature of each organism, the phenom
ena of variations, monstrosities, inherited^ 
transmissions, &c., are a perplexing riddle 
which casts an impenetrable shadow of the 
deepest gloom over the smallest biological 
fact. Such corporeal philosophers have
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never broken through the egg-shell of 
Nature. The movement of a worm con
founds them. The growth of a hair or the 
projection of one of the pseudopodia on 
the surface of a moneron utterly annihi
lates their corporeal philosophy. As an 
illustration of the bewilderment which re
sults from ignoring this intrinsic and essen
tial part of every organic being, look at 
this confused and heterogeneous mass of 
contradictory ideas in regard to the prob
able causes of variations among the off
spring of different animals entertained by 
as great and careful a student of Nature 
as Mr. Darwin:—

“ Our ignorance of the laws of variation is pro
found. Not in one case out of a hundred can we 
pretend to assign any reason why this or that form 
has varied.”

“ With respect to the e x c itin g  ca u ses we can only 
say as when speaking of so-called spontaneous va

r ia tio n s , that they relate m u ch m ore closely  to the 
co n s titu tio n  of the v a ry in g  organism  than to the 
n a tu r e  o f  the co n d itio n s to w h ich  i t  h a s been su b 

je c te d ."

“ All such changes of structure, whether ex
tremely slight or strongly marked, which appear 
among many individuals living together, may be 
considered as the indefinite effects o f  th e  co n d itio n s  

o f  l i f e  on each individual organism.”
“ On the whole Knight’s view, that excess o f  fo o d  

is one of the most p o ten t cau ses o f  v a r ia b ility , ap
pears, as far as I can judge, probable.”

'* W e kn ow  n o t what produces the n um berless 

s lig h t  d ifferen ces between the individuals of each 
species, for reversion  only carries the problem a 
few steps backward; but each peculiarity must 
have had its efficient cause.”

“ These facts are important, from showing, as 
remarked in a former chapter, that each trifling 
variation is governed by law, and is determined in 
a m u c h  h ig h e r  degree by the n a tu re o f  th e orga nisa

t io n  than by the tia iu r e  o f  th e co n d itio n s to which 
the varying being has been exposed.”

• ‘ Domesticated animals v a ry  more than those in 
a state of nature, and this is apparently due to the 
d iv e r s if ie d  a n d  ch a n g in g  n a tu re o f  th e co n d itio n s  

to which they have been subjected.”
4'O f all the cau ses which in d u ce  variability excess 

o f  f o o d , whether or not changed in nature, is  p rob 

a b ly  th e  m ost p o w e r fu l.”

“ We are profoundly ignorant of the cause of 
each sudden and apparently spontaneous v a r ia tio n . 

. . . What first ca u sed  these s lig h t d ifferen ces can  

n o t be ex p la in ed  a n y  m ore th a n  w hy one m an h a s a  

lon g  nose a n d  a n o th er a sh o rt o n e .”

“ Variability often depends, as I have attempted 
to show, on the reproductive organs b ein g  in ju 

r io u sly  a ffected  by cha ng ed  co n d itio n s.”— Darwin, 
O r ig in  o f  S p ecies, pp. 6,131.— D escen t o f  M a n , pp. 
28,61,62.— A n im a ls  a n d  P la n ts , vol.i.,pp. 250,265; 
vol. ii., pp. 310,311,421, 471.

There can be no better exhibit than 
this of the real state of confusion existing 
in the minds of all naturalists and physiol
ogists who take into view only the physical 
structure oi a living creature when trying 
to account for this universally admitted 
fact that no two living creatures are in all 
respects alike at birth. The truth is, and 
future physiology will be compelled to 
recognize it, that the true and only causes 
of these so-called spontaneous variations 
in the offspring of all species, are the con
stantly varying mental and vital perturba
tions of the mother as the results of the 
diversified shocks and impressions of one 
kind and another made upon her mind, 
and ultimately their re-action from the 
incorporeal structure of the mother upon 
the corporeal organism of the embryonic 
being.

The world is full of facts confirming and 
illustrating this great truth, though they 
have never been comprehended even by 
the physiological profession, simply be
cause these great minds apparently were 
unable to grasp the dual nature of a living 
creature or to understand that the vital 
and mental organism was as truly and 
really substantial as was the blood, bone, 
or muscle.

Had Mr. Darwin recognized this law of 
mental perturbations as the true and sole 
cause of spontaneous variations in the 
young of animal Species, he would not 
have been led into the manifest self-con
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tradictions on the subject, of which his 
writings are full, and of which I have 
quoted but a sample.

Among these mysterious phenomena of 
spontaneous variations he names the well 
known fact that domestic species are much 
more liable to variations and monstrosities 
than wild species. How beautifully this 
is explained by mental perturbations of 
the mother acting on the vital, mental, 
and corporeal organism of the embryonic 
being! Domestic species being under the 
control of man, and being forced con
stantly to obey his behests, receive innu
merable shocks of body and mind which 
wild animals are wholly free from. As 
every coercion of an animal against its 
will causes a mental perturbation, it is 
plain to see why domesticated animals are 
more liable to divergencies of structure 
than wild ones.

I shall here treat first briefly of human 
offspring, and the manifest causes which 
lead to their universal variation from each 
other, and adduce complete reasons for 
the truth of the position here assumed, 
that monstrosities and all minor congien- 
ital variations, even to the diversity of fea
tures, must be traced to the mental impres
sion received by the mother from some 
shock of more or less intensity during 
some impressible period of gestation.

There is, perhaps, not a single reader of 
this book who is not cognizant of some 
circumstance which will corroborate this 
assertion. I have now in my mind six 
distinct cases which have come under my 
own personal observation,where the infant 
was deformed either in mind or body by a 
shock causing a mental impression on the 
mother, which she distinctly remembered, 
not only after the birth of the child, but 
thought of at the time of the perturbation, 
even with alarm at its possible conse
quences,— while no doubt such alarm,

adding to the mental impression, helped 
to bring about the result.

Can physiologists begin to give a reason, 
based on the idea that corporeal organism 
is the only substantial element involved in 
a mother's being, why the mere sight at a 
distance of a monstrous or deformed ob
ject, can, through the incorporeal sense of 
vision, without physical contact, convey 
such monstrous form and mark its physical 
impress on the embryo? There surely can 
be only her mental impression to do it ; 
and if the incorporeal sense of vision tak
ing hold of the monstrous object and the 
mind of the mother be not substantial en
tities, however much attenuated, then the 
impress of that deformity was conveyed 
through absolutely nothing to the embry
onic structure, which is a clear absurdity.

I laydown the position,without the fear 
of it ever being successfully met, that no 
substantial effect can be produced on any 
object without an absolute substance of 
some kind connecting the cause with the 
effect. This belief is what led me to as
sume, in an early chapter of this book, 
that gravitation must of necessity be a 
substance instead of a so-called almost 
meaningless force, since it acts upon 
physical objects at a distance and causes 
physical effects. I argued the same of 
magnetic currents, which pass through im- 
porous bodies and seize and manipulate 
bars of iron. I was thus led to embrace 
all the forces and so-called modes of mo
tion, such as sound, electricity, heat, and 
light, within the scope of this broad prin
ciple that whatever is, exists, or can be 
thought of, or which forms the basis of 
a concept, is substantial,—which earned 
me unavoidably to this most important, as 
I conceive it, principle of philosophy, that 
life and mind are substantial entities as 
really and truly as are the most ponderable 
physical objects, while every step I take in
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this physiological and psychical inquiry 
but confirms my earliest impressions on 
the subject

The reader may ask if I regard motion 
as substance. I answer, No. It is the name 
by which we designate the act of a sub
stance changing places. If mind is the 
result of the motions of molecules in the 
brain, as scientists teach, then what does 
this{tresult'* of such molecular movement 
consist in ? If the motion itself among the 
molecules of the brain is the all of mind, 
then the mind is really and absolutely 
nothing of which thought can conceive, 
since motion is nothing before an object 
begins to move, while k is the samz nothing 
after the object has moved and stands at 
rest; and hence, as it is impossible for 
anything to be produced from nothing, all 
motions are therefore strictly nonentities, 
and consequently mind is literally nothing. 
The old Undulatory Theory teaches, for 
example, that sound is conveyed by means 
o f air-waves. But what is that thing called 
sound which is “conveyed*? Sound must 
be a something or it could not be conveyed 
by air-waves or by anything else. Sound 
can not be the motion of the air, for then 
every rapid movement of the air would be 
heard. In like manner mind is not the 
motion of molecules of the brain nor any 
other motion of any other corporeal atoms, 
b u t the substantial atoms themselves of an 
incorporeal mental organism, as absolute 
in its existence or entity as is that of the 
physical brain, which is but the visible ex
pression of its invisible throne.

A single case will beautifully illustrate 
the view of leading physiologists on these 
questions of abnormal variations in chil
dren, and the utter confusion resulting from 
3 want of recognition of this inner organ
ism, which I maintain constitutes the essen
tial nature of every living creature. Mr. 
Carpenter, perhaps one of the greatest of

physiological writers, makes the following 
statement:—

“  Num erous cases w ere recorded a  few  years 
since, in w hich m a lfo rm a tio n s in the infant ap
peared distinctly traceable to  stro n g  im p ression s 

m ade on th e m in d  o f  th e m oth er som e m on ths p re

v io u sly  to p a r tu r itio n . ” — H u m a n  P h y sio lo g y % p.991.

While this author records the facts, he 
nevertheless expresses himself as entirely 
unable to comprehend how it is possible 
for such an impression to reach and deform 
the embryo, since there is no system o f nen*es 
connecting the mother and the child, but 
supposes it must be possible for it to be 
accomplished through the circulation of 
the blood, though of even this he is in 
doubt!

Here, then, after recording these cases of 
monstrosity as having taken place through 
the mental impression of the mother, this 
great author at once ignores the mind itself 
as the connecting cause—takes not the 
slightest notice of the living, thinking part 
of the mother, as a substantial entity, and 
the vastly more important portion of her 
dual organism, which might link the mother 
and child, but goes at once in search of 
some physical system of umbilic nerves 
connecting them; and because he cannot 
find such a system, he is thrown into be
wildering confusion, for which the circula
tion of the blood of the mother affords but 
a poor relief, since how did this mental 
impression fasten itself upon the blood? 
Now, all this goes to show us the inexplic
able mystery in which physiological phe
nomena are involved, in the minds of the 
greatest authors, by a non-recognition of 
the sublime fundamental truth I have been 
trying to impress upon the reader. It de
monstrates the fact that the mind itself and 
the vital incorporeal essence of the mother, 
which pervade her entire structure as a 
super-material substance, the same as in
corporeal electricity might be supposed to
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pervade her, are the true and only means 
6y which the impression of the monstrous, 
frightful object, though even seen at a dis
tance, was conveyed to the plastic form of 
the embryonic being. I verily believe that 
until this great underlying t^uth shall be 
duly comprehended and recognized, physi
ologists, with all their laborious and histo
logic researches, even with the most power
ful microscopes to aid them, will never 
penetrate even the cuticle of science as 
regards the true causes of physiological 
phenomena.

By this hitherto unrecognized principle 
—and, as I believe, by it alone—that each 
living creature is formed of a dual sub
stance and organism, half corporeal and 
half incorporeal,— will all the biological 
and physiological mysteries involved in 
the animal economy be ultimately solved. 
In the light of this elementary truth we 
can see at once why no two children ap
pear or can appear alike, because it is 
utterly impossible for any mother to pass 
during gestation through the same number, 
kind, and intensity of mental shocks and 
vital perturbations. The law of chances 
mathematically forbids it. Applying this 
principle to the lower animals (and I will 
prove positively after a little that they are 
controlled by the same law), it becomes 
at once plain why no two sheep,out of the 
almost countless millions now on earth are 
alike, and why in a thousand million 
births no two lambs could look alike, even 
if the ewes were fed on exactly the same 
kind of food and subjected as nearly as 
possible to the same environments, since 
the same vital and mental impressions 
could not be experienced by any two 
mothers in all respects alike; though the 
nearer the mental and vital shocks or per
turbations could come to nil the nearer 
any particular lamb would be an exact 
cross, partaking equally the resemblance

of father and mother, while lambs so pro
duced from the same parents from year to 
year, with the least possible mental and 
vital perturbations,would no doubt in time 
come the nearest to perfect resemblance 
of each other possible to attain in Nature.

How clearly this is illustrated by the 
well known fact that human twins look 
so much more alike than children of sep
arate births, even by the same parents. 
They have, as a matter of course, during 
gestation, received alike the good as well 
as the ill effects of the same mental per
turbations and vital shocks of the mother, 
and precisely at the same times, which 
have tended in some cases to produce such 
perfect resemblance between them as al
most to make them indistinguishable. It 
is perhaps safe to venture the belief, that, 
but for the differently transmitted impres
sions from the father upon the two life- 
germs, which, as I have before assumed, 
must control the developing embryo, twins 
would be absolutely and in all cases so 
much alike as to be indistinguishable.

How beautifully this well known resem
blance in twins, which receive necessarily' 
the same impressions at the sactte time 
through the mental and vital perturbations 
of the mother, would have helped Mr. 
Darwin, had he but thought of it in hisf 
great confusion on the question as to what 
causes variations in children or in the 
young of the lower animals. He would1 
then not have been apt to teach, as he now, 
does (see page 463), first, that it is owing 
to the “ nature of the conditions to which 
they have been subjected,” and then owing 
“much more closely to the constitution of 
the varying organism than to the nature of 
the conditions to which it has been sub
jected”; first, that “ excess o f food  is one of 
the most potent causes o f variability” and 
then that “we know not what produces the 
numberless slight differences between the
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individuals of each species**; first, that 
44 each trifling variation is governed by law, 
and is determined in a much higher degree 
by the nature o f the organization than by 
the nature o f the condition* f  and then that 
“all such changes of structure . . . may be 
considered as the indefinite effects of the 
conditions o f life on each individual organ
ism**; and finally, that “we are profoundly 
ignorant of the cause of each sudden and 
apparently‘spontaneous variation**! Surely 
the attentive reader of Mr. Darwin’s works 
did not require this last sentence. The 
entire system of modem evolution by 
natural selection is based by this great 
author on this very matter of the sponta
neous variations among species. If, then, 
he is “profoundly ignorant,** as he con- 
fessess himself, on the very foundation of. 
his system, which no one can doubt from 
the foregoing quotations, how can he be 
so well informed about the system itself as 
to assume to overthrow all previous science 
on the subject? If a mechanic confesses 
himself ‘‘profoundly ignorant** about the 
foundation of a building, we'would hardly 
be apt to employ him to build us a house. 
Could Mr. Darwin have laid aside his 
purely physical ideas of animal organism 
and inherited transmissions, and have 
grasped this beautiful thought that mind 
and life are substantial entities, there 
would have been no such irreconcilable 
contradictions in his teaching as to the 
cause of variations, but rather he might 
then have boldly enunciated a consistent, 
clearly defined law and principle, as the 
basis on which natural selection could 
build its superstructure of evolution,—un
less, as no doubt would have been the case, 
a true conception of the foundation on 
which he has built would have prevented 
him building altogether.

That the mental impression of the 
mother does actually fasten upon the child

through her incorporeal vital organism, 
whether such impression be in the form 
of a sudden shock or of a lasting memory, 
is proved by the well authenticated fact 
that many times children by a second hus
band resemble the first much more nearly 
than they do their real father, alone through 
the vivid memory of the mother and her 
appreciation of the long dead but cherished 
first love. Mr. Darwin admits this, but 
actually insists, from his purely corporeal 
ideas of organic beings, that this fact re
sults from the physical impression left 
upon the mother’s organization by the 
first husband, which will be utterly ex
ploded when I come to apply these facts 
directly to the hypothesis for which I am 
now preparing, though the fact is equally 
well authenticated that many a mother, 
through the cherished memory of an early 
love, and who died before marriage, has 
given to her future children the likeness of 
the lost one,with whom she had sustained 
only mental relationship.

No one who has given attention to this 
subject doubts but that children are fre
quently marked and even deformed by the 
longing desire of the mother for some par
ticular object which deeply impressed her 
thoughts. I could give a list of more than 
a score of such marks, which have fallen 
under my own observation, where well 
defined pictures of fruits, fishes, and other 
objects, have been imprinted upon various 
parts of the bodies of children, recognized 
by the mothers,and the very times and cir
cumstances recollected which produced 
them. I shall not, however, waste the 
reader’s time in relating instances of this 
character, supposing that facts so numer
ous and well known are familiar to almost 
every one.

Before making the application of these 
physiological facts to the direct problen 
in hand, and before showing, as I propos.
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soon to do# that every circumstance related 
as occurring among human mothers and 
offspring are equally liable to takfe place 
with lower animals, I wish to briefly carry 
out an idea suggested in the preceding 
chapter (page 408, last paragraph), which 
I promised to elaborate before the close of 
the volume; and that is, to point out the 
true philosophical difference between the 
human vital and mental organism and that 
of lower animals, as relates to their prob
able chances for immortality or life beyond 
the present tangible existence. Although 
the solution I shall here give is entirely 
new, so far as I have ever seen published, 
yet it is so completely in harmony with the 
tenor of this work as relates to the true law 
of inheritance and transmission, that the 
book would be incomplete without the ex
planation I will now attempt.

There is no person who has arrived at 
an age of reflection or who has ever phil
osophized on the vast problem of a future 
life, or who has pondered on that unspeak
able something called the immortality of 
the soul, who has not been confronted with 
the puzzling inquiry—“ If I am to live after 
my body dies, why shall not my faithful, 
intelligent, and confiding dog, live also?” 
“ If the mental powers and vital essence 
of such an animal, with its memory and 
loving devotion, can be annihilated or can 
sink into nonentity at death, what philo
sophical proof or probable evidence can 
be adduced to show that man shall live 
after the death of the body, and retain his 
personal and conscious identity?”

I am aware that thousands of different 
books and tens of thousands of sermons 
have touched upon this problem, and have 
essayed to give some sort of an answer to 
these inquiries, though not one of which, 
as I believe, has been entirely satisfactory 
to its author. Probably without an excep
tion such solutions have been given from

a theological standpoint, employing for the 
basis of explication the dicta of divine 
revelation. However clearly such data 
may establish the line of demarkation be
tween men and the “ brutes that perish,” 
or however distinctly they may suggest 
such a bridgeless hiatus between “the spirit 
of a man that goeth upward, and the spirit 
of a beast that goeth downward to the 
earth,” the mind of every writer reverts in
tuitively to the field of philosophical and 
scientific research, and anxiously asks for 
some confirmatory fact or phenomenon 
which may rationally be construed in the 
same direction. Are there any such rea
sonable circumstances to be drawn from 
the great storehouse of Nature, which, by 
fair application or explication, may shed 
light on this cryptic problem ? I undertake 
to give a solution based solely on reason 
and established facts of science, leaving the 
theological view exactly where it stands, 
to be used if need be to re-enforce the ex
planation I am about to give, or perhaps 
rather to be re-enforced by it.

In the preceding chapter I undertook 
to solve the problem (with what success 
the reader knows) as to the exact scientific 
difference between animal instinct and 
human knowledge. I showed that both 
were equally knowledge or intelligence, 
and that both equally depended upon 
and grew out of a mental organism re
ceived by offspring at birth as an incor
poreal yet substantial legacy transmitted 
from the parents; and that while the par
ents among the lower animals had received 
from the Creative Will originally the power 
of transferring not only their mental and 
vital organism, but with it their own prac
tical knowledge, human parents could not 
transmit a scintilla of their own knowledge, 
but in lieu of it were given the capability 
of transferring an unlimited blank capacity 
for being taught\ and then in turn teaching
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their own offspring, neither of which the 
brute possesses.

These distinctions, fundamentally exist
ing between the human and lower species, 
I insist, are not mere hypothetical guesses, 
but are based necessarily on the principles 
of science as viewed by enlightened reason, 
since I have abundantly shown from the 
most demonstrative scientific evidence 
that there must be within each corporeal 
organism a substantial entity of being 
composed of the life and mental powers, 
and corresponding in every outline with 
the physical or anatomical structure, or 
otherwise no such thing as inheritance or 
the transmission of peculiarities, charac
ters, or diseases, could ever occur between 
parents and offspring. Neither could such 
a  thing as the healing of a wound or the 
reproduction of an amputated pari occur, 
as recently illustrated, without the presence 
of such intangible but substantial organism 
within every living creature. I challenge 
the scientific world, and especially the 
physiological profession, to overthrow that 
position, as based on the various considera
tions brought to bear in the preceding 
chapter (pages 408, 409).

It must not be charged here, because I 
have based the assumed original stock of 
knowledge of the primal parents of all ani
mal species on the endowment of the Crea
tive Will, that I start out with a theological 
assumption. It is not theological, but 
purely philosophical and scientific. I have 
shown in this chapter that the miraculous 
creation of a primeval species, if the weight 
of evidence sustains it, is as much a scien
tific fact as the development of a tree from 
an acorn. It hence must follow that the 
absolute and intelligent existence of such 
a  Creative Will as could form a primal 
species becomes necessarily a scientific 
truth, since the reasons are numerous and 
cogent going to show that by no possibility

in philosophy or science could the first 
specific organisms come into being without 
such miraculous creation, even if evolution 
should be admitted as a sufficient cause fox 
all subsequent species. If, however, th*» 
first specific forms are thus shown to be 
necessarily and demonstrably the work of 
an intelligent Creative Will, and then if 
evolutionists should fail to give satisfactory 
evidence that God changed His plan for 
the origination of subsequent species (as 
they seem in a fair way of doing), it be
comes a demonstrated scientific fact that 
the primal parents of every organic species 
were equally the product of the same in
telligent CreativeWill. It therefore follows, 
assuming the evolution theory to have sig
nally failed, of which the reader no doubt 
has by this time become convinced, that I 
justly and logically base the creation of 
the primal parents of all the different spe
cies, and their endowment with the original 
stock of knowledge needful to their varied 
struggles for existence, on the great funda
mental scientific truth that such a Creative 
Will really and absolutely exists.

All this being scientifically and logically 
premised and deduced, I am now brought 
face to face with the problem. The first 
question necessarily arising in attempting 
a solution is this: If each living creature 
at birth has a vital and mental organism 
pervading its physical structure, and as 
really substantial as the corporeal anatomy, 
of what is such interior organism composed 
and whence was it originally derived ? It 
is a universal axiom of science that “ from 
nothing, nothing comes." As this incor
poreal organism has been demonstrated to 
be an entity—a real counterpart of the 
physical structure, since it is only through 
it that inheritance can take place and 
transmissions can occur,—it must, there
fore, be a part of some actual substance 
which had a previous existence; and as
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die existence of a God has been scientific
ally demonstrated, who was capable of pro
ducing living organisms out of inorganic 
matter, such a God therefore must be a 
substantial and intelligent entity. Just as 
certain as that our material organism ne
cessarily had to come from a source or 
fountain of pre-existing matter, just so sure 
must this mental and vital organism per
vading every living creature have comefrom 
a source or fountain o f pre-existing mind 
and life.

Thus the way is logically made clear for 
the assumption that the vital and mental 
organism of each living creature consists 
of a mere drop from out the fountain of 
God's own infinite vital and mental sub
stance. To the primal and miraculously 
created parents of each species the Crea
tive Will must then have transferred an in
finitesimal drop of His own being, consti
tuting not only the real entities of these 
primal parents, but the perpetual specific 
germ for transmitting the same entity to 
offspring, and the only part of an organic 
being not liable to displacement and sub
stitution, as so clearly shown in the preced
ing chapter, while the primordial stock of 
knowledge given to the parents of each 
species, necessary to their primitive condi
tions of life,was also but a dropout of His 
awn infinite intelligence.

And here, accidentally, we again come 
back to the starting point—the real, in
trinsic, and essential difference between the 
vital and mental organisms of the human 
and lower forms of being. From the hints 
already given, the thoughtful reader must 
have caught a glimpse of an infinite chasm 
yawning between the man and even his 
faithful dog; though its expansion, em
bracing an eternity of existence and de
velopment, may not have been fully com
prehended by him thus far. He has only 
to note the essential constituent element

of difference in the vital and mental entk 
ties on each side of this hiatus, and it will 
flash upon him at once as the grandest oi 
biological conceptions. Here it is, in a 
condensed form. While the lower animals 
receive at birth their specific stores of 
knowledge suited to their Environment 
(without the capacity of teaching or being 
taught, except to a very limited specific 
extent), thus adapting them exclusively to 
this single state of existence, the human 
being receives no knowledge at birth,—not 
a single idea of inherited intelligence,— 
but,as before observed, an unlimited blank 
capacity for being taught, having an inte
rior organism capable of being cultivated 
and expanded to eternity! This alone 
constitutes a wall as broad as the earth 
and as high as the heavens between the 
man and the brute.

But, as a necessary psychological corol
lary and scientific outgrowth of this sub
lime demarkation, lower animals can not 
have the slightest conception of a future 
life, since their vital and mental organisms, 
as well as their specific stores of inherited 
knowledge, are only suited to and limited 
within a temporary existence. Hence, a 
future life of conscious activity, being un
anticipated, undesired, and wholly uncon
ceived of, by lower species,w ould be of not 
the least advantage even to the most cul
tivated orang-outang, and would be unap
preciated by such creatures even if they 
had it, since it would be but an eternal 
sameness without the eternal advances in 
culture necessary to make it otherwise, of 
which their very organic natures are wholly 
insusceptible.

The greatest and most important differ
ence between man and the lower animal, 
even including the higher apes,— that 
difference which may be properly called 
the distinguishing characteristic,—consists 
in the fact that no animal below man has
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or can have a conception of life after 
death, from the very nature of their in
stinctive knowledge and the manner of its 
reception. Whatever other differences 
may exist, and they are numberless and 
startling, this is incomparably the most 
intrinsic and universal.

All this limitation to earthly objects, 
however, is exactly the reverse with man. 
With his unlimited blank capacity at birth 
for receiving instruction, he immediately 
acquires with his ordinary and rudimental 
intelligence, even if not specially taught 
it, a conception of living on forever; and 
not only such a conception of a future ex
istence, but a desire for and appreciation 
of such an endless opportunity of acquir
ing knowledge. There is no reasonable 
or scientific ground for supposing that a 
longing anticipation of and a universal 
aspiration for a life beyond death could 
have been thus made an indestructible 
part of man’s mental organism were there 
no such a possibility as a future life in the 
divine economy of the universe. This 
blank capacity for unlimited cultivation 
and eternal advancement in knowledge 
becomes the guarantee of man’s immor
tality,—while the lower animal, having no 
such a capacity as a title-deed to a future 
life, gives back at death the mental and 
vital drop of its essential entity, which, in
stead of being annihilated or in any sense 
lost or blotted out, exists forever,—not as 
an identity of being, but falls back and is 
re-absorbed into the great and infinite 
fountain of life and intelligence from 
which it originally came as a spark of 
,being, the same as a drop of water which 
rises from the sea in the form of vapory 
mist, and after being carried by clouds to 
distant lands and caused to descend in 
rain to water the soil, serving thereby its 
temporary use, percolates to the river, 
through whose channel it at last finds its

way back to the original fountain whence 
it came, where, by illiquation, it forever 
loses its identity in the bosom of the 
mother ocean, without an atom of its sub
stance being annihilated.

Even the infant, at birth,or before it has 
a conscious thought, is thus the heir by 
title-deed to immortal life, though its ac
tual knowledge is not the millionth part 
that of the pig or puppy of the same age. 
It starts, thus, a blank as to intelligence; 
but, having the infinite endorsement of its 
father and mother, which involves the un
developed capability of analyzing the stars 
and weighing the planets,it holds wrapped 
up in its vital and mental organism the 
ego of an indestructible personal identity; 
and should it thus die untaught, and even 
unconscious of its own being, its magna 
charta of selfhood will be its passport to 
the primary college of the angels, and 
thence to the university over whose en
trance is written in letters of life—The 
Garden of Eternal Progress.

Here, then, in this purely scientific con
ception brought to the surface, that the 
life of every organic being is but an'infin- 
itesimal drop from out the vital fountain 
of God’s existence as ttuly as the raindrop 
is but a speck of the ocean, we see a com
plete solution of the infinite problem of 
the origin of life, which evolutionists and 
materialistic philosophers have abandoned 
as an inexplicable mystery. Mr, Darwin, 
with his purely physical conception of 01' 
ganic life, may well say

*• In what manner the mental powers were first 
developed in the lower oiganisms is as hopeless an 
inquiry as how life itse lf first originated. These 
are problems for the distant future, if they are ever 
to be solved by man.”—Destent o f Man, p. 66.

Yes, the “distant future.” Yet it has 
not been so very distant, after all; for here 
the whole problem is solved. By demon
strating the miraculous creation of the
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first species as necessarily a fact of science, 
and with it the necessary scientific truth 
of God’s ekistence.He becomes the 'author 
of life and mental powers; and, as organic 
life is a substantial entity and could only 
come from a pre-existing fountain of life, 
hence the solution is clear that the life 
and mental powers of every organic crea
ture originated primordially as infinites
imal atoms of God’s own self-existent vital 
and mental being; and thus it becomes as 
naturally and consistently a scientific so
lution of the origin of life as that the ex- 
is tence of God is an unavoidable scientific 
truth growing out of the demonstrated 
fact of the primordial miraculous crea
tion of the species. How teleologically 
sublime and beautiful, therefore, are these 
solutions, which the great revolutionary 
theory of descent abandons as a hopeless 
mystery, thus leaving the world in utter 
darkness!

AfteT this digression and attempted ex
planation of one of the most important 
problems of life, I return to the considera
tion of rudimentary organs. I have inti
mated that all physiological phenomena, 
such as the marking of offspring by the 
imagination or mental impressions occur
ring among human mothers to which I have 
alluded, are equally observable and liable 
to occur among our domesticated and wild 
species of animals; while the most un
questioned proof exists, and in great abun
dance, among our scientific breeders and 
fanciers, that such abnormities as I have 
been discussing are no less common 
among lower animals than among human 
beings.

I shall refer to just as few cases as pos
sible to barely sustain my position and 
complete the chain of evidence prepara
tory to the final hypothesis which shall 
solve the problem of rudimentary organs. 
A brief citation from Mr. Darwin himself

will appropriately introduce this class of 
evidence:—

“ In the case often quoted from Lord Morton, a 
nearly purely bred Arabian chestnut mare bore a 
hybrid  to a quagga/ she was subsequently sent to 
Sir Gore Ouseley, and produced two colts by a 
black Arabian horse. These colts were partially 
dun-colored, and were striped on the legs more 
plainly than the real hybrid, ox even than the quagga, 
. . . But what makes the case still more striking is 
that the hair o f  the mane in these colts resembled 
that o f  the quagga, being short, stiff, and upright. 
Hence, there can be no doubt that the quagga a f
fected  the character o f the offspring subsequently 
begot by the black Arabian horse.— A nim als and 
P lan ts, vol. i., p. 484.

This single passage from Mr. Darwin’s 
works would be all the evidence I would 
need to prove my position, that this Ara
bian mare marked her subsequent colts 
through her imagination or her mental 
impression retained from her recollection 
of the striped appearance of that quagga 
and her hybrid colt, were it not for one 
important fact, and that is, Mr. Darwin 
distinctly avows, immediately following 
this quotation, that it was the physical im
pression produced on the mare’s corporeal 
organism by the quagga, which she retained 
in her circulation and which counteracted 
the corporeal influence of the black Arabian 
horse/  Now, I take direct issue with Mr. 
Darwin on this question of scientific fact, 
and not only declare that he is mistaken, 
but will prove it by the very witness to 
whom he refers in this connection for cor
roboration.

This purely physical view taken by Mr. 
Darwin is manifestly the only view of the 
case he can take; for, to admit that the 
imagination or memory of that mare could 
not only change the color of her future 
foals to that of the quagga, which had so 
impressed her recollection, but could ac
tually change in like manner the corporeal 
texture of the mane, making it “stiff and 
upright,” would be to at once admit the
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mind of that animal as a substantial entity, 
since nothing but substance can produce 
a corporeal result. But, as before re
marked, such an idea as an incorporeal 
vital and mental organism as the coun
terpart of the physical structure of an 
animal never found a resting-place for 
one moment in his thoughts; or, if it had, 
he probably would never have been heard 
of as the founder of Darwinism.

Before adducing Mr. Darwin's own wit
ness, I will merely hint that an almost con
clusive reason why this supposition of a 
physical impression left by the quagga on 
the mare's organism can not be true, is 
the already demonstrated fact that a con
stant change and substitution was going 
on among the corporeal atoms constitut
ing the mare’s body after her relationship 
with the quagga. Is it possible, in view 
of this fact, that, years after such relation-; 
ship, so much of that, at first, infinitesimal 
impression could remain in the physical 
circulation as to counteract and neutralize 
the organic influence of the sire of her 
foals? I believe that any mind competent 
to draw a  logical conclusion on any philo
sophical question, if it can but once grasp 
the conception of a mental and vital or
ganism, as supposed by my hypothesis, 
will repudiate the physical interpretation 
given by Mr. Darwin as wholly out of the 
question.

But I now propose to take the case en
tirely away from him by direct evidence. 
One of the witnesses to whom he refers at 
the foot of the page from which I last 
quoted as having recorded similar remark
able instances of offspring being marked, 
is Alexander Walker, on Intermarriage. I 
have turned to this author, and to my sur
prise find that he records the same case 
here quoted from Mr. Darwin about the 
quagga, and almost in the very same words, 
after which he utterly repudiates Mr. Dar- I

win’s physical view of the problem, and 
concludes in these words:—

“ As, however, there are ample proofs of the 
power of the m others im agination among quadru
peds, especially over color, th is explanation is very 
improbable. ”— ALEX. W  ALKER, Interma rriage, p . 245

He then goes on to relate, in the same 
connection, a number or authentic circum
stances well known among breeders, which 
go to prove the power of the brute-mothe: $ 
imagination or mental impression to mark 
offspring, independently of all physical 
contact. One case particularly he relates 
which occurred on the farm of Mr. Mus
tard, of Angus, in which a neighbor's ox 
broke into his field and ran for some time 
with one of his cows before she was taken 
to the male. This ox was spotted and 
horned\ while all the stock of Mr. Mustard 
were pure red and without horns. Yet this 
black and white ox made such an impres
sion on the mind of the cow that her future 
calf was marked with black and white spots 
and had horns like those of the ox! Mr. 
Walker adds:—

"The ox was white,with black spots, and horned. 
Mr. Mustard had not a horned beast in his posses
sion, nor one with any white on it. Nevertheless, 
the produce of the following spring was a black and 
w hite ca lf w ith  horns! 9

What now becomes of Mr. Darwin's 
physical theory in regard to the quagga? 
Here is not only the color, but one of the 
most distinctly prominent corporeal struc
tures—the horns—produced as the result 
alone of mental impression or imagination. 
I could adduce other authorities equally 
conclusive, but shall consider the fact es
tablished even to the satisfaction of Mr. 
Darwin, since he invited my attention to 
Mr. Walker as good authority on this ques
tion.

I may add, however, that we have here 
a beautiful illustration and corroboration 
of the scriptural account of the plan
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adopted by Jacob to obtain an adequate 
compensation from his father-in-law Laban, 
by causing his cattle to bring forth off
spring “ ringstraked, speckled, and spotted/’ 
which were to constitute Jacob’s share of 
the stock, according to contract. This has 
been supposed to be miraculous or a di
rect interposition on the part of the Lord 
to favor Jacob, since he modestly attributes 
it to divine assistance, as we may safely 
do with all our creditable deeds. But the 
truth is,it was a scientific process of breed
ing discovered, or at least carried into 
practice, by this rustic herdman, which it 
has taken our scientists thousands of years 
to find out, and which they are only just 
now beginning to understand.

Though the details of this process are 
not given, it is quite easy to imagine them. 
The account simply tells us that he “pilled” 
rods, and placed them in the troughs as 
the cattle came up to drink, which caused 
them to- conceive with the result named. 
It is well understood that most of our 
domestic animals, especially those of the 
bovine genus,are mortally afraid of snakes. 
It would require but ordinary ingenuity to 
conceal these imitation serpents at the 
bottom of the clear water in the trough, 
and, while the animals were drinking, with 
their eyes intently fixed on the water, to 
spring the trap and cause the mimic rep
tiles to leap forth from their lurking-place 
and seize the brutes by their noses. I can 
imagine the entire operation, and the form 
of the trap employed for the purpose, as 
vividly as if I had been one of Jacob’s 
assistant herdmen; and I am willing to 
guarantee that any breeder who may test 
it, according to the plan here suggested, 
jwill obtain essentially the same result 
by which the young patriarch got even 
with his avaricious father-in-law. (See 
Gen., chap, xxx., v. 37.)

What, therefore, can be said to these

things? Without admitting the fact that 
the mental impression alone of the brute- 
mother can permanently mark and deform 
her offspring independently of any physical 
connection whatever, and that this is ef
fected through the vital and mental organ 
ism, as I have assumed, then here is a class 
of facts well authenticated which will have 
to go wholly unexplained. Mr. Darwin’s 
monistic view of physical organism, with 
mind but an insubstantial nonentity, leaves 
this whole class of phenomena without a 
ray of light. My view of a dual organism 
constituting each living, sentient creature, 
makes the entire problem one of the sim
plest and most easily explained phenomena 
in Nature. Can the theory be a true one 
which can not explain them at all ? Is the 
theory a false one which makes them as 
clear as crystal ?

I am now prepared for the hypothesis 
by which these so-called rudimentary or
gans may be rationally and logically as 
well as scientifically accounted for, which 
the reader has, no doubt, ere this, clearly 
anticipated. It is, that such abnormities 
are the direct result of the mental impres
sions of mothers, re-enforced and accumu
lated through countless generations,caused 
by the want of or necessity for such organic 
structures. For example, if the mental 
anxiety of the cow referred to by Alexander 
Walker to retain the company of that 
spotted ox should so act on her vital and 
mental organism as not only to convey 
the spots to her future calf but also to 
produce the physical abnormity of horns 
in her offspring, and that, too, by only a 
single impression, is it not every way rea
sonable that the want of and almost abso
lute necessity for incisors, for hundreds 
and even thousands of generations and 
many times involving great physical suffer
ing and almost starvation, should so act 
on that particular portion of the embryonic
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being as to result in attaching at least 
partly formed teeth, for which so many 
thousands of mothers have felt the need?

Whales, which are without teeth and 
provided only with whalebone in their 
stead, it is easy to imagine, have been 
thousands upon thousands of times so 
situated that they have felt ‘the necessity 
for teeth to assist the mastication and 
comminution of substances for food which 
would otherwise prohibit deglutition. By 
the same law as that which acted on the 
bovine embryo, cetacean mothers have 
impressed upon their young, through un
numbered generations, the rudimental 
forms of teeth through their own want of 
such organs, till imperfect structures have 
at last become developed in the embryos 
at the most impressible period of gestation. 
There is surely nothing more incredible 
in this fact than that the desire of the cow 
should convey the horns and the color of 
that spotted ox alone through her mental 
want, and attach them permanently to her 
calf! It is not at all unreasonable to sup
pose that the cow actually coveted the 
spots and horns of that ox, and desired 
them for ornament and use, and thus im
pressed them on her offspring, just as a 
human mother’s desire for a certain kind 
of fruit has been known to print it dis
tinctly upon the child. So. the want of 
teeth and their necessity for ages in the 
toothless bovine animals and whales might 
reasonably have so impressed the minds 
of these brute-mothers as to produce teeth 
in their embryos.

The same is also true of the rudiments 
of legs in the hinder portion of the whale’s 
body. For countless generations, whales, 
from the extreme circumstances of pon
derous bulk and shallow water when fora
ging along the shores, have been liable to 
be caught behind sand-drifts or within a 
delta on the ebbing of the tide, and thus

have been many times compelled to exert 
all their strength to regain the open sea. 
An incident of this kind occurred recently 
on the coast of Long Island, but a short 
distance from New York, where two whales 
became stranded behind a sand-bank and 
were killed by a company of sailors. One 
of these men, relating to me the circum
stance, said that all these creatures needed 
was a pair of legs behind and they would 
have easily made their way over the bar; 
and I was struck by the remark that they 
seemed to exert their strength and move 
their bodies while struggling, as if using 
“imnsible legs'* This alone proves that if 
the whale had ever possessed legs they 
never could have become aborted from 
disuse, while it seems infinitely more prob
able that the necessity for and want of 
some such organs as legs, flippers, or fins, 
on the hinder portion of the body in emer
gencies like the one described, would, dur
ing thousands of generations, so impress 
the embryos as to have finally produced 
these rudimental bones. Again I assert 
there is nothing more marvelous or in
credible in this than that a mare should by 
simple memory and desire reproduce the 
stripes and stiff upright mane of the quagga 
in her future foals after years of separa
tion, or than the conveyance of spots and 
horns by the cow to her subsequent calf, 
alone by her want and vivid mental im
pressions.

I account for the rudiments of legs and 
of a pelvis in the body of the boa-constric
tor in the same way and by the same scien
tific hypothesis. It being the largest of 
serpents, there would naturally many times 
be situations in which it would be difficult 
for so ponderous a snake to make headway 
over the ground, especially if a little as
cending, and this constant necessity for 
some protruding organ of the body to seize 
the ground and prevent slippage acting on
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the minds of these subtle and intelligent 
animals for thousands of generations would 
be most likely to so work on the life-germs 
of the young as to actually cause these ru
diments of legs; while the correlation of 
parts and co-ordination of structural ar
rangement would necessarily frame also 
the rudimental pelvis, since no hind-legs 
could be supported except by such sustain
ing framework.

It is a singular fact that while my hy
pothesis rationally explains these great ex
amples of rudimentary organs especially 
cited by Mr. Darwin, Professor Haeckel, 
and all writers on evolution, it as clearly 
accounts for the fact of the absence of 
such rudiments in smaller species of the 
same families. For example, while the 
boa has these rudimentary leg-bones, it 
appears evident that this particular species 
would be the most liable of all the serpent 
family to pass through such experiences 
and situations as would impress the mind, 
and superinduce in the embryos such ab
normities. The same is true of the whale 
tribe, since it is the largest of all the fishes 
or fish-mammals. No other fish would 
ever be so liable to situations which would 
be likely to impress the mind in the direc
tion of such rudiments, as already ex
plained.

And right here the vast superiority of 
this explanation over that of Mr. Darwin 
looms distinctly into view. According to 
my hypothesis, a large serpent would often 
stand in need of some such organs as legs, 
and such a desire, I maintain, acting for 
ages on the young, could finally superin
duce these rudiments; while all the smaller 
species of snakes, having no necessity for 
such organs, from their lightness and the 
ease with which they can get over the 
ground, would necessarily never lead to the 
possession of such desire or such rudi
ments!

It is a triumphant fact that the anatomy 
of these various species of snakes corrobo
rates my hypothesis fully. But how is it 
with Mr. Darwin's? The facts are clearly 
against him; for, if snakes have descended 
from quadrupeds, as he maintains, from 
the rudiments of legs found in one of them, 
then all snakes should contain alike rudi
mentary legs, but more especially and dis
tinctly should they be seen in the smaller 
snakes, since all reason and analogy would 
go to show that they are a later degeneracy 
from quadrupeds than the boa! Mr. Dar
win in a tantalizing way refers to those 
who maintain that rudimentary organs 
were retained by the Creator for the sake 
of symmetry, and asks why the Creator did 
not keep up the symmetry in the smaller 
snakes, since not one o f them has the vestige 
o f a rudimentary leg. But he never thought 
how this ironical blow would rebound 
against his own hypothesis! I now ask 
him, if snakes have descended from quad
rupeds, why is it that only the largest and 
oldest serpents, which have had an abun
dance of time to outgrow their former 
structure, retain rudimentary legs, while 
the smaller species of snakes have not 
a vestige of such rudiments remaining, 
though they have, without a logical doubt, 
more recently branched off from quadru
peds and lost the use of their legs? His 
logic and sarcasm are thus hopelessly shat
tered, while his theory is utterly dumb. He 
can give not a shadow of explanation for 
this ridiculously absurd performance of his 
god—Natural Selection,with the sobriquet 
“ survival of the fittest"!

While I show scientifically why the whale 
—the largest of fish-mammals—has rudi
ments of legs, and by the same logic why. 
not one of the smaller fish-mammals, such 
as the dugong, lamantin, porpoise, &c.t 
could reasonably be expected to possess 
them, Mr. Darwin admits that the facts
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correspond exactly with my hypothesis, and 
that not one of the smaller fish-mammals 
have a sign of a rudimentary leg in their 
bodies. While he does not question that 
these smaller fish-mammals were also re
duced from quadrupeds the same as the 
whale, and in all reason were a more recent 
reduction, he is hopelessly dumb as to any 
reason why these smaller creatures do not 
show a vestige of rudimentary legs, when 
they should really possess them more dis
tinctly marked than the whale, if there is 
the least truth in his hypothesis of their 
degeneracy from quadrupeds.

Suppose we had been completely igno
rant of all these rudimentary facts of teeth 
and legs, and that my hypothesis had been 
sprung in scientific discussion. It would 
have been maintained naturally enough by 
opponents of the hypothesis, if it were pos
sibly true, that the want or desire of the 
brute-mother could impress the desired ob
ject on the embryo, then, in that case, the 
cow so often standing in need of upper in
cisors would before this have produced 
them in the embryonic calf, and the same 
would also be true with the toothless whale! 
The opponents of my hypothesis would 
have even gone further, and assumed that 
although small snakes might not feel a 
necessity for legs sufficiently to impress 
their embryos, yet that a very large and 
unwieldy snake like the boa-constrictor 
would often need legs, and therefore it 
would be but reasonable to expect that 
such a constant necessity should finally 
have left their impression on the offspring, 
if my hypothesis had any foundation! So 
the whale, at least, for the same reason, 
they would urge, should have impressed 
its young with legs, though the absence of 
necessity and desire in the smaller fishes 
would necessarily prevent such a result, 
on the basis of my theory! Thus, the very 
phenomena which a shrewd opponent

would have urged against my hypothesis 
as liable to occur if it was true, turn out 
to be scientific facts; and hence, the very 
predictions which a scientist would have 
made in view of the probable truth of such 
an hypothesis, after knowing the facts re
corded by Alexander Walker, are fulfilled 
in advance, confirming my solution of the 
problem of rudimentary organs, while em
phatically condemning that of Mr. Darwin.

I am thus through with the.great argu
ment of rudimentary organs, on which such 
stress has been laid by evolutionists. I do 
not pretend to go into the details of all the 
organs or parts of the various animals 
which have been supposed to be rudiment
ary, as time and space would forbid. 
Neither do I claim that the exact solution 
could in every case be distinctly made out. 
But, as the great representative facts bear
ing on this phase of evolution—those facts 
always referred to as the strongest—have 
been taken away from the theory by the 
very meaning of the terms evolution, de
velopment, and survival of the fittest, and 
shown to be fatally opposed to all such 
ideas of retrogression, I submit the ques
tion to the intelligence • of the reader, 
whether my solution of the problem is not 
much more probably correct than the hy
pothesis which can only explain it by ig
noring the true meaning of the principal 
words employed in the solution!

Summary.

i .—I will now, as in the preceding chap
ter, briefly condense the arguments em
ployed in this, in order to bring them in a 
mass before the reader. The very strongest 
argument, probably, known to evolution
ists, is the one based on Rudimentary Or
gans; and the strongest facts ever em
ployed to prove the existence of such or
gans are those cited from Darwin and 
Haeckel at the commencement of the
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chapter, namely, the embryonic teeth in 
the calf and the whale, and the rudiments 
of legs in the whale and boa-constrictor.

2. —It has been shown clearly that these 
organs never could have come by descent 
from ancestors having such organs in a 
perfect state, as such a loss of useful 
structures would be a retrogression of the 
species to a lower plane, while such dete
rioration is exactly opposed to every true 
definition of evolution, development, or 
survival of the fittest.

3. —I quoted from Darwin, Huxley, and 
Spencer, direct evidence to prove that 
Evolution in all cases meant progress to
ward perfection, the survival of the fittest, 
a change from the simple to the complex, 
from the homogeneous to the heteroge
neous, and from the few to the multiplicity 
of parts. Whereas, a creature like the 
cow losing its teeth, or a species of ani
mals like that of the whale or boa-constric
tor having completely developed legs and 
losing them by development, would be 
clearly a degradation and a deterioration 
of the species, or a survival of the weakest 
and most unfit in the struggle for existence. 
Such degeneracy would be a change di
rectly from the complex to the simple, 
from the heterogeneous to the homoge
neous, and from the multiplicity of parts 
to the few parts; and thus, in every sense 
of the word, such a transformation of a 
species would absolutely contradict the 
only true definition of evolution, develop
ment, or survival of the fittest, as accepted 
by the whole scientific world.

4. —It was shown, that, according to the 
rudimentary argument, Evolution wrought 
on the bovine genus a million generations 
to produce a perfect set of upper teeth, 
and then reversed its programme, working 
another million generations to take such 
teeth away,leaving the naked gums;—that 
it spent a million years, by saving up small

variations, to construct the perfect legs of 
the boa-constrictor or its immediate an
cestors, and then wrought another million 
years in taking such useful organs away, 
leaving only the “ aborted little bones” 
beneath the skin, for no imaginable pur
pose under the heavens except to assist 
Darwin and Huxley in their theory of 
descent;—that natural selection gave the 
most “scrutinizing” care to a certain fish, 
working a million generations to raise it 
to a hoofed quadruped, through countless 
transmutations, and then turned round 
and worked an equal length of time to 
take away its legs and teeth and reduce it 
back to its primal form of fish! Thus,the 
necessities of this rudimentary argument, 
in order to make it of the least use to 
Darwinism, forces evolution and develop
ment to signify either backward or for
ward, up or down, improvement or retro
gression ; makes it mean either to go for
ward toward the complex or backward to
ward the simple,—either to become hete
rogeneous or homogeneous,— either to 
multiply parts and organs or take them 
away, and that, too, in utter defiance of 
etymology, philology, and the standard de
finitions of words! Can such a reckless, 
arbitrary, and contradictory system, by any 
possibility be the true scientific theory of 
man's origin? The common intelligence 
of every reader must compel him to an
swer, No!

5.—It was shown that a miracle would 
be as strictly a scientific fact as the grow
ing of a tree from an acorn, according to 
the definition given of “science” by Huxley 
and Spencer, provided the weight of evi
dence sustained such miraculous event 
It was further shown, that, according to 
Mr. Darwin’s idea of the origin of the first 
forms by miraculous creation as a start 
and foundation for evolution, it unavoid' 
ably makes such primeval miraculous crea
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tion a scientific fact,otherwise there can be 
nothing scientific about his entire theory, 
based upon such fact. Hence, Darwin is 
obliged to admit that at least one miracle 
or supernatural event is scientific.

6. —It was also shown that if evolution 
can really develop a fish into a “hoofed 
animal, ’ and can then go to work and re
convert the quadruped into a fish, it can, 
of course, continue on down and transform 
the fish into a crustacean, the crustacean 
into a mollusk, and the mollusk into a 
sponge; because the single instance of re
trograde transformation proves it. Hence, 
it follows, according to these learned natu
ralists, that there may have been a down
ward or retrograde development from the 
highest mammal to the lowest polyp in the 
pre-Silurian ages, thus producing by natu
ral means without miraculous interposition 
the first simple beings for Mr. Darwin’s 
upward evolution to commence on! This 
being so, geologists are liable at any time 
to unearth from beneath the pre-Lauren- 
tian deposits the paleontologic remains of 
monkeys, quadrupeds, birds, and fishes, 
which have gradually developed downward 
from some ancient man! This shows how 
utterly unreliable is evolution as a scien
tific theory.

7. —As all evolution or development is 
necessarily upward toward the heteroge
neous and complex, making it impossible 
for practical and useful organs, like teeth 
of mammals and legs of quadrupeds, to be 
lost by survival of the fittest, it follows that 
there is but one way in Nature for any 
useful organ ever to become atrophied or 
lost; and that is, for the animal and its 
descendants for many generations to be so 
situated as to be wholly deprived of its use. 
This I showed to be illustrated by the cave 
rats and fishes, which, being shut out from 
the light for many generations, had entirely 
lost the use of their eyes, till they had in

consequence become overgrown with a 
membrane. Dervishes have been known 
to hold their hands and arms perpendicu
larly extended so long,from a superstitious 
or religious frenzy,that they would entirely 
lose their use and be unable to change 
their positions! So the wings of certain 
birds on isolated islands, where neither 
man nor wild beasts existed to cause alarm, 
have been for many generations so little 
used as to become finally incapable of 
flight. In the same way,were it possible to 
sever the olfactory nerve in a dog and then 
continue to do the same with all his lineal 
descendants as soon as bom, the sense of 
smell would probably in time become en
tirely obliterated by disuse. But, as was 
shown, this is wholly inapplicable to any 
organ used even in the slightest degree, as 
with the tails of mammals, however unes
sential to their existence. Therefore, the 
utter impossibility of useful and essential 
organs, such as teeth and legs, which 
are necessarily always in use, becoming 
aborted, is at once manifest.

8.—The argument next showed that 
evolutionists, in seizing these rudiments 
of teeth and legs, and thus overthrowing 
evolution by reversing its signification in 
every sense of the word, had shown a 
lamentable want of ordinary business 
shrewdness in thus throwing away their 
strongest and most puzzling facts of sci
ence, and, in truth, the only real argument 
ever suggested by the theory which would 
seem to be difficult to answer. No one 
can deny the formidable nature of the ar
gument, had Darwin originally claimed 
that the cow had descended from toothless 
ancestors, and that she had ever since 
been gradually developing teeth, and 
would, without a doubt, in time have 
upper incisors; and then, had he adduced 
as proof the undeniable fact that the calf 
already begins to show these incisors in
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its embryonic condition, it is really difficult 
to imagine what could be said in reply! 
He could have also claimed with a flourish 
of logical trumpets that all quadrupeds 
had developed from legless reptiles; and, 
as conclusive confirmation, could have re
ferred to the boa-constrictor, which was 
already gradually approaching the quad
ruped form under the “scrutinizing” care 
of natural selection, showing undeveloped 
but well defined leg-bones in the hinder 
portions of its body, which would no doubt 
in time be developed by survival of the 
fittest, and differentiated into perfect legs! 
The same position could have been taken 
in regard to the embryonic teeth and ru
diments of legs in the whale tribe. But 
instead of this bold and triumphant posi
tion, the stupid inventor of “pangenesis” 
threw away the whole opportunity, just as 
he did in that hypothesis, called them 
“aborted organs,” and thus reversed evo
lution, development, and survival of the 
fittest, breaking down his own theory of 
descent! A more witless escapade it is 
difficult to conceive of being perpetrated 
by a sane writer; while it is equally sur
prising that *Huxley, Haeckel, and all other 
advocates of the theory, instead of discov
ering this fatal fiasco of their leader, have 
innocently followed in his footsteps, and 
still continue to stamp out evolution by 
claiming that the cow lost her teeth and 
the boa-constrictor its legs by “ survival 
of the fittest”!

9.—This summary of the chapter brings 
us to the true explanation of these rudi
ments of organs. I assumed them to be 
the result of the mental impressions of the 
mothers in the lineal chain of the species 
inherited from generation to generation 
till the want or anxiety experienced by 
the succeeding mothers had impressed 
itself upon the offspring's organism. To

sustain this view I referred to well known 
facts among breeders, in which the mare 
marked her future foals distinctly from 
her’ memory of a quagga by which she 
had formerly borne a colt, and also a cow 
which transferred to her calf both the 
white and black spots and the horns of an 
ox whose company she desired, though 
neither she nor any of her near relatives 
had horns or any black or white in their 
color. It was further shown that these 
modem facts corroborated scientificall/ 
the breeding exploit of Jacob in causing 
Laban's cattle to bear “ringstraked, spec 
kled, and spotted” offspring, and that 
scientists were just beginning to find out 
what seemed to have been well known 
among the ancient patriarchs. In applying 
this solution to the whale it explained why 
it alone of all the fish-mammals showed 
any sign of leg-bones, while no kind of 
explanation can be given by the theory 
of descent. The same was shown to be 
the fact with the boa-constrictor. My so
lution clearly gives the reason why it alone 
of all the snake species should have rudi
ments of legs, while evolution can not 
even offer a guess. If the fact of descent 
by transmutation from quadrupeds is the 
true cause of whales and boa-constrictors 
having rudiments of legs, I showed clearly 
that the smaller fish-mammals and smaller 
snakes should by all odds have these rudi
ments more distinctly defined, as they are 
evidently a later degeneracy from the 
quadrupedal form. The very fact that 
no advocate of evolution can give even a 
surmise, according to the theory of descent, 
why whales among fish-mammals and boa- 
constrictors among serpents should alone 
have rudiments of legs, while my hypothe
sis gives a clear and distinct scientific rea
son for both, ought to be sufficient to show 
which is the more probable theory.
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C h a p t e r  X .

EVOLUTION.—IT S STRONGEST A R G U M EN TS  
EXAM IN ED .— ( Continued.)

The Anatomical Resemblance of all Vertebrate Animals one of the Strong Supports of .Evolution.-* 
This Fact does not favor the Theory of Descent, but is shown to be directly opposed to it.— The very 
Assumption of a Graduated Scale of Structure the death-blow of Evolution.— Huxley’s Book—“ Man’s 
Place in Nature”—a Complete Loss of Time and Labor.— He Wastes a Whole Volume on the Partial 
Resemblance of Men and Monkeys in their Osseous Structure, when there were dozens of Characters 
and . Points of Resemblance exactly alike which he might have used.— Creation by a Graduated Scale 
of General Anatomy Consistent and Rational.— Illustrated by Man’s Greatest Achievements.— If the 
Graduated Resemblance between Members of a Sub-Kingdom— as between the Vertebrates, for ex
ample— proves Evolution, then the breaks between Sub-Kingdoms prove Miraculous Creation.— The 
Logic of Evolution thus Breaks Down by its own Weight.— The Acknowledged Absence of all Transi
tional Forms a Clear Disproof of Evolution till they are Produced.— Darwin repeatedly declares that 
“ Sudden Leaps” can not be taken by Natural Selection.— Transmutation thus rendered Impossible by 
Mr.Darwin himself,since the differences between the Nearest Related Species constitute such “ Leaps.” 
— The Great Fossil Lizards of Huxley, as connecting links, examined.— The Nearest Related Species 
shown still to be Great and Sudden Leaps.— The Archaeopteryx no sort of proof of Evolution.— Nature 
confirms this Distinction, proving Separate Creations by the Law of Sterility among different Species.— 
The Exploits of Breeders and Fanciers examined.—Man’s Efforts the Exact Opposite of those of Nature. 
— They Overthrow the Claims of Evolution by producing Opposite Results.— Huxley Clearly Refutes- 
Darwin's Theory.— His own Self-Destructive Logic turned against him.— Breeders acting on the Prin
ciples of Nature could never change a Feather of a Pigeon in a Million Years.— A Conclusive Proof 
given from Mr. Darwin himself.—The Great Argument based on Paleontology and the Geologic Record 
examined.— It is Shown to furnish no Proof in Favor of Evolution, but rather to Overthrow it.— Alt 
Fossil Species are found at their Greatest Perfection when they first appear in the Strata.— The Paleon- 
tologic Remains a Clear Proof of Miraculous Creation of the Succeeding Forms.— A Merciless Review 
o f Professor Huxley’s Lectures in New York.— He is Shown to have Abandoned all Proof of Evolution 
in the Fossil Remains of Animals prior to the Genesis of Mammals.—His Great Argument based on the 
*• History of the Horse” a Total Failure.— It not only turns out to be no Evidence, but is the Exact 
Opposite of Evolution.— Professor Huxley's “ Demonstrative Evidence of Evolution” demonstrates its 
Complete Want of Foundation.—His comparing the Basis of Evolution to that of the Copemican System 
o f Astronomy rebuked as it deserves.— The Preposterous Character of the Comparison Exposed.

Next to the arguments based on Rever
sions, Embryology, and Rudimentary Or
gans, the anatomical resemblance and 
typical graduation of organic beings in 
connection with the geologic and paleon- 
tologic record constitute probably the 
strongest evidence in favor of the gradual 
transmutation of the higher from the lower 
forms of animal life. I may also add that 
intimately connected with such anatomical

graduation and the evidence drawn from 
paleontology comes in the work of the 
breeder and the fancier, showing supposed 
corresponding changes in structure pro
duced by methodical selection.

But having already shown, as I believe 
the .attentive reader will admit, that the 
three first-named classes of phenomena 
and scientific facts not only fail to sustain 
evolution in the slightest degree, but are
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directly opposed to the hypothesis, it must 
necessarily weaken in advance a class of 
facts and evidence secondary in impor
tance, such as graduation in structure and 
the fossil deposits, even if there were no 
direct and cogent reasons by which to 
overthrow such evidence. For if the mirac
ulous creation of a single species must be 
admitted as a fact o f science, since it is un
avoidably necessary as the foundation and 
start of evolution, so fully shown in the 
preceding chapter, and as Mr. Darwin is 
obliged to admit, then there necessarily 
can be no evidence, unless it consists of the 
most positive and direct kind, showing that 
the Creative Will changed this order of 
scientific facts, and adopted an entirely 
new and different plan for the origin of 
species after having created the first one.

We can not and have no logical right to 
shut our eyes on the first organic species, 
and say we don't know how that one came 
into existence but we do know how the 
others came! We can not be permitted to 
accept sullenly the first species at the hands 
of the Creator as a miraculous product out 
of inorganic matter, as does Mr. Darwin, 
and then forever after ignore the Creator, 
taking the work completely out of His 
hands, and running the machinery of Na
ture by the flimsy motive-power of a few 
weak and badly corroborated inferential 
proofs.

Mr. Darwin does not and can not believe 
that the first species sprang into existence 
by spontaneous generation or out of noth
ing, with no intelligence to conceive nor 
will to produce it. No reader can believe 
it after the conclusive evidence given to 
the contrary in the seventh chapter of this 
book. Hence, the first species, as the basis 
of evolution, must have come by miracu
lous creation; and, therefore, if evolution 
is a scientific hypothesis or theory, its foun
dation must be scientific. If its assumed

stages of development and transmutations 
are facts of science, then the fundamental 
act or event on which all these other pro
cesses depend is equally a fact of science. 
This seems too self-evident and axiomatic 
a truism to require a moment's further 
argument.

I deny, then, that there is the least evi
dence in the gradation of animal forms 
or their anatomical resemblance in favor 
of evolution, or going to show in the re
motest degree that one being was trans
muted from another, but exactly the re
verse. The general typal resemblance of 
all vertebrate animals, from the fish up to 
man, becomes on the contrary one of the 
most logical and necessary proofs that one 
and the same infinite Creator formed them 
all by the same miraculous power and 
under the same system of formative laws 
which produced the primordial species.

Every great worker—such as an artist, 
for example—is known and can be at once 
pointed out by a connoisseur from the 
general resemblance among themselves of 
his works of vertu. A critic can often 
at a single glance designate the author of 
a great painting by this simple law of gen
eral family resemblance which pervades 
and identifies every artist's productions, 
how different soever may be the subjects 
of the work. No artist thinks of changing 
this family resemblance in his successive 
achievements in art because he happens 
to change his subject from a group of por
traits to a landscape, or from a cattle-scene 
to a sunset. He would rather,if he regards 
his works as meritorious, study to keep up 
and cultivate that peculiar and typical 
something which we may call artistic iden
tity, with such chiaro-oseuro,which no other 
artist can exactly imitate, as would tend 
to advertise him, so to speak, whenever 
one of his works happened to be examined, 
whether it was labelled or not
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I have often been surprised at the stress 
which evolutionists lay on this resemblance 
of all vertebrate animals in their osseous 
structure as a proof of descent from a 
common prototype, which again shows 
their want of shrewdness and business 
tact, as so clearly illustrated in the pre
ceding chapter. They thus select a char
acter or peculiarity of structure which is 
only approximately alike in the different 
species, when they might have fixed upon a 
dozen different characters in which there 
is an absolute and unvarying resem
blance even from the fish up to man! 
Professor Huxley wrote an entire book— 
M atts Place in Nature— to demonstrate 
this approximate resemblance in the skele
tons and anatomies of man and the higher 
apes. Now, this was all useless and a 
waste of precious time, if we look at it 
correctly. It would not be Godlike or 
workmanlike or artistlike, if such an ap
proximate resemblance did not exist. I 
can admit all Professor Huxley teaches 
about the peculiar and striking similarity 
existing between man and the orang
outang, both as to their cerebral resem
blance and osseous conformation, and yet 
repudiate his absurd conclusion that man 
necessarily descended from the monkey 
by transmutation, and not only from the 
monkey but from the tortoise and crawfish.

Why, then, I repeat, waste all this valu
able time in writing a book to demonstrate 
a partial resemblance of organic structure 
between all vertebrate animals when Pro
fessor Huxley could have triumphantly 
pointed to the fact that all vertebrates have 
tivo eyest Even a flounder when young 
swims with its back upward, with one eye 
on each side of its head, but being so flat 
it soon forms the habit of swimming on 
one side. The lower eye then becomes 
useless in that position, but so determined 
is this asymmetric vertebrate to keep up

this universal character of two eyes, that 
the lower one crawls around or goes di
rectly through the skull, and deliberately 
takes its place by the side of the upper 
one!

What a brilliant argument Professor 
Huxley could have made on such a persisr 
tent and invariable characteristic as two 
eyes, had he but thought of it! Had he 
applied to me before writing his book, I 
could have furnished him with a whole list 
of characters exactly alike in the thousands 
of vertebrate species, each one of which 
would have been so superior in proving 
that man descended from a fish to the 
half-rate resemblance in the backbone, 
phalanges, and cerebrum, and so much 
more convincing, that they should not be 
spoken of in the same day.

How striking the resemblance, for ex
ample, in the fact that all vertebrates 
breathey and that, too, with their mouths 
and noses! They have all five senses, and 
that, tooy exactly o f the same kind;—all see 
with their eyes, hear with their ears, and 
smell with their noses! What better proof 
can be asked for in favor of a common 
origin by transmutation, or of the probable 
fact of a single primordial prototype? Not 
one vertebrate species, so far as natural 
history informs us, sees with its nose, smells 
with its eyes, or hears with its mouth, as 
some of them ought to do if separate mirac
ulous creations! Why, such an idea as an 
infinite intelligent Creator making two sep
arate species with the same number of 
senses, and that, too, of the same kind, is 
preposterous! Even the approximate re
semblance in the backbone is a clear, evi
dence, with these great scientists, that an 
intelligent God had nothing to do with 
them! Just look at the fact, Professor 
Huxley, that every one of these thousands 
of specific creatures live by eating, grow 
by food-assimilation, and then thipk of the
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startling resemblance in the fact that they 
all have veins and circulation, all come 
into being by birth and cease to live by 
dying! This does not begin to fill out the 
list of absolute resemblances. Yet you 
overlook all these perfect characters, which 
Would have been so demonstrably conclu
sive, and plod through Man's Place in 
Naturet all to prove what any man can 
admit without stirring a hair on his head, 
believing still with unshaken confidence 
that he is neither the son of an ape nor 
the great-grandson of a snapping-turtle!

Even if an infinite Creator did start each 
separate species by a miraculous creation, 
there was not the least necessity for or 
propriety in a separate general plan for 
each specific form. Evolutionists seem to 
look upon it as an absolute necessity, if a 
God originated the species, that there 
should be no two alike as to general type, 
—one, for example, should have three eyes 
instead of two,—one should have been 
made with two mouths instead of o n e -  
some with one ear in the middle of the 
forehead,—others with one eye in front 
and another behind,—one having two 
pairs of arms, and another two spinal col
umns, one in front and the other back. I 
could easily go on with the list, if disposed, 
and suggest a separate typal plan for each 
specific form throughout the vertebrate 
sub-kingdom. The Creator could have 
done all this, had such variety been His 
object, just as easily as to follow the one 
vertebrate type. But it shows really greater 
artistic genius and more genuine wisdom 
in creating such almost infinite variety with 
such trifling variation to outward seeming. 
There would have been no more true genius 
or workmanship displayed, however, in 
such meaningless structural variations than 
if an artist in producing each separate 
painting should change pigments for the 
same color, use a different kind of canvas

for each picture, or mix each separate 
color with a different kind of oil, and then 
apply them with brushes each made of a 
different kind of hair!

If an intelligent Creative Will really did 
design and then miraculously produce by 
fixed laws the various specific forms from 
the fish up to man, is it not every way rea
sonable to suppose that a part of such de
sign and original purpose might have been 
to advertise Himself, by the monistic plan 
of His work, as the Author of all organic 
life, and thus to impress upon the intelligence 
o f H is crowning work that the same God 
who finished with man began with the ver
tebrate fish as a mo dell Would not man 
as a philosopher—as an intelligent and 
thoughtful student of Nature—do credit to 
his exalted intellectuality by recognizing 
and comprehending the Author of his own 
being even in the lowest forms of the ver- 
tebrata, rather than to make such identify
ing and necessary family resemblance a 
pretext for robbing Him of the glory by 
denying His existence, and then claiming 
such an orderly, artistic graduation, as the 
designless product of mindless, will-less, 
senseless laws of Nature? The very fact 
of such graduation and general typical re
semblance in all vertebrate species thus 
seems to me to distinctly favor and point 
to the miraculous production of each origi
nal specific form by the one Creative Will, 
and to be, as I will now show, directly op
posed to the transmutation of the various 
forms from a single prototype.

We see, for example, distinct and com
plete breaks in the typical form of anatomy 
between the mollusca and the articulata 
and between the articulata and all verte
brate animals. According to the hypothesis 
of miraculous creations the great Architect 
of Nature, working by law and under the 
direction of infinite intelligence, could, as 
a matter of course, either work on a single
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typal plan and with a graduated scale of 
family resemblance, as in the vertebrata, 
from the dawn of life up; or He could, if 
according to infinite pleasure and from a 
love for variety and the beautiful, make 
each species from a separate typical model 
and on a distinctly unique plan, just as wfell 
as He could originate one plan at the start. 
But natural selection, beginning with the 
mollusk and working by the fixed law of 
development and transmutation, would 
naturally and necessarily be forced to keep 
within the typal limit. Consequently, it 
would have been impossible for transmu
tation to produce the abrupt typical break 
from the mollusk to the crustacean or from 
the crustacean to the vertebrate form.

Evolutionists thus completely overthrow 
their own principles of logic, and with them 
the whole argument based on structural 
resemblance. They assume that the typi
cal similarity of all vertebrate animals— 
men, monkeys, dogs, marsupials, seals, 
reptiles, and fishes,—is a proof of trans
mutation under natural selection, thus ab
solutely assuming that such a process of 
development as evolution must necessarily 
keep within the type, or otherwise the 
whole argument of anatomical resemblance 
falls to the ground,— while at the same 
time claiming that the crab was trans
muted from the oyster or its typal form, 
and that the fish was transmuted from 
some one of the invertebrata! Now, it 
comes right to this: either natural selec
tion could not scale the barrier of sub
kingdoms or break over distant types, such 
as the leaping from the oyster to the lob
ster and from the crab to the ganoid, or 
else this boasted typical resemblance of 
vertebrate animals is.not logically a neces
sary work of evolution; for if evolution 
can break through types, disregarding all 
family resemblance, as it must have done 
to transmute the articulata from the mol-

lusca or the vertebrata from the articulata, 
then the necessity for the typal form of all 
vertebrate animals as the work of natural 
selection is wiped .out at a single sweep, 
and the great evolution argument based 
on comparative anatomy is driven to the 
wall;

It thus clearly follows, by taking the 
anatomical argument just as evolutionists 
present it, that if the family resemblance 
of all vertebrate animals is a proof that 
they could not have been formed by special 
creations, but must have been the work o f 
evolution, then the leaps or breaks from 
one type of structure to another, as just 
shown, must have been the works o f special 
creations, and could not have been the result 
o f evolution/  If this logic, therefore, of 
Professor Huxley, based on a graduated 
anatomical type among vertebrate animals 
is worth anything at all, it completely 
shatters evolution by proving that the dis
tinct anatomical breaks from one type to 
another must have been the work of mirac
ulous creation,since the natural and logical 
tendency of evolution is to follow type! 
If the resemblance among vertebrates is 
necessary evidence in favor of evolution, 
then the leaps in defiance of such resem
blance between the sub-kingdoms is neces
sary evidence of miraculous interventions! 
If, to avoid this pulverizing consequence 
of miraculous creations, Professor Huxley 
should assume that evolution can easily 
leap the chasms between those distinct 
types, transmuting a shad out of a scylla- 
rian or a shrimp out of a strombus, in de
fiance of all typal graduation, then where 
is there any necessary evidence that the 
osseous resemblance between the man 
and monkey is the work of a principle or 
law which can just as well make leaps as 
not? Thus, the contradictory logic of 
evolution smothers in its own self-abne
gation.
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The resemblance, therefore, between 
species of the same genus and genera of 
the same family is thus shown to be no 
necessary evidence in favor of evolution, 
but rather a proof going to show a unity 
of design, and the consistent, harmdnious 
plan of one creative mind, since all workers 
necessarily maintain a striking family re
semblance between their different produc
tions of merit and skill. Mr. Darwin can 
see nothing of this unity of plan and neces
sary creative graduation in the various ani
mal species, the very thing he would be 
the first to point out in the different pro
ductions of any great artistic or architec
tural genius. Rather than to logically infer 
that the same Creative Will which designed 
and modeled the first few simple beings 
also organized other species, he prefers to 
suppose it the work of natural selection, 
which will soon be shown to be incapable 
of the first practical step toward transmu
tation. Read the following:—

“ How inexplicable is the similar pattern of the 
hand o f a man, the foo t o f a dog, the wing o f a bat, 
the flipper o f a seal, on the doctrine of the inde
pendent act» of creation! How simply explained 
on the principle of the natural selection of successive 
slight variations in the diverging descendants from 
a single progenitor l  99

“ The similar framework of bones in the hand of 
a man, wing of a bat, fin of a porpoise, and leg of 
a horse, . . . and innumerable other facts, at once 
explain themselves on the theory of descent with 
slow and slight successive modifications/'

“ We may further venture to believe that the 
several bones in the limbs of the monkey, horse, 
and bat, were originally developed on the principle 
of utility, probably through the reduction o f more 
numerous bones [evolution backward, again, ac
cording to Herbert Spencer,] in the fln  o f some 
ancient fish-like progenitor o f the whole class.9*— 
O rigin o f Species, pp. 160, 420.— Anim als and 
Plants, vol. i., p. 23.

But Mr. Darwin seems to be careful to 
go only half way back to the commence
ment of his supposed evolution. Why don't 
he tell us to look at the similarity between

the hand of a man, wing of a bat, leg of a 
horse, and body o f an oyster, or the jellatin- 
ous organism of the ascidia? Evolution 
can account for no such leaps of structure; 
whereas, if looked upon as the intelligent 
work of a Creative Will, this graduated 
scale of structure as well as these infinite 
leaps in typical form are at once solved and 
made to appear consistent.

As a clear proof that the most allied 
species ever found in a state of Nature are 
not transmutations the one from the other, 
we have only to note the fact that in not a 
single instance have there ever been found 
the transitional links which would have 
necessarily existed to lead to such specific 
difference in form, structure, and habits. 
It is distinctly taught by Mr. Darwin in 
many places that evolution or natural se
lection can make no sudden leapsf but must 
proceed in developing one species from 
another by short, sure, and slow steps:—-

“ Natural selection acts only by taking advan
tage of slight successive variations. She can never 
take a great and sudden leap, but must advance by 
short and sure though slow steps."— O rigin  o f 
Species, p. 156.

Then, it follows, as there are no two 
species in the world, and never have been, 
as proved by the fossil record, so near to
gether that they would not constitute ua 
great and sudden leap" it becomes the most 
complete refutation of this theory of trans
mutation by natural selection, unless evo
lutionists shall find two species somewhere 
on earth or embedded in the geologic strata 
with their transitional forms composed of 
such uslight successive modifications" and 
such “short and sure though slow steps” 
as would be possible to result as the work 
of natural selection. Such a thing has 
never been seen, nor anything bearing the 
least resemblance to such transitional grad* 
uations.

What clearer and more distinct over
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throw of the entire system of evolution can 
the world ask than this reiterated statement 
of Mr. Darwin that natural selection “can 
never take a great and sudden leap” but 
“ acts only by taking advantage of slight 
successive variations*’? No evolutionist 
thinks of doubting but that the hiatus be
tween two sub-kingdoms, such as that be
tween the articulata and vertebrata, even 
after the closest possible alliance is im
agined, would constitute a “ great and sud
den leap,” even greater than any monstros
ity ever heard of has produced. Mr. Darwin 
thus gives up the whole theory of transmu
tation, by proclaiming to the world in nu
merous passages that the “great and sudden 
leap” unavoidably required between two 
distinct types of anatomy could never have 
been taken by natural selection! Until, 
therefore, he or Professor Huxley shall 
contrive some way of proving that the 
changes from a moilusk to a crustacean 
and from a crustacean to a fish would not 
constitute a “ great and sudden leap,” we 
shall be obliged to regard the citadel of 
evolution as voluntarily surrendered by the 
very engineer who built the works. Not 
only so, but in the next chapter I will give 
an unequivocal demonstration from Pro
fessor Haeckel, the great German apostle 
of evolution, that an articulate animal can 
not by any possible transmutation change 
to a vertebrate, but that each sub-kingdom 
is unavoidably and irrevocably confined to 
the “ type of its tribe.” If this is not done 
by unmistakable citations, then the reader 
has my full permission to believe nothing 
in this book.

Every now and then we hear through 
evolution sources of the discovery of some 
new animal which is an absolute connect
ing link between certain species,and which 
settles the question of transmutation! 
Now, I want to inform these evolution 
sensationalists once for all that these scien

tific surprises are all—well, I will be mild 
and call it self-deception, though it deserves 
a stronger epithet. I have carefully fol
lowed up these “conclusive proofs of evo
lution ” for years, and, taking them in their 
most exaggerated representations, they in
variably leave chasms on either side of 
such new forms, or between them and the 
species they are claimed to connect, so vast 
that it would take many monstrosities and 
even thousands of such “slight variations” 
and “ short” steps as Mr. Darwin teaches 
to form the most rickety bridge from one 
to the other. One of the most astounding 
recent discoveries is the archaeopteryx, 
claimed with a great flourish of evolution 
trumpets to be the true connecting link 
between birds and reptiles. Yet it is so 
different from a true bird and so far re
moved from a genuine reptile that it would 
require a number of well developed mon
strosities to make the connection either 
way, to say nothing of the almost infinite 
number of Mr. Darwin’s “ slight successive 
modifications,”— the only way natural se
lection is supposed to work.

Now, if there never had been such a 
connecting link between the form of the 
reptile and the bird as the archaeopteryx, 
or between the bird and the nfammal as 
the cheiropter, I would say unhesitatingly 
there surely ought to have been, and that 
the work of the Creator was incomplete, 
and altogether unlike the conception we 
would naturally form of true artistic work
manship in the graduation of the verte
brate type. As weak an artificer and as 
poor an inventor as I am, I can conceive 
of scores of organic beings which might 
have naturally and consistently formed 
legitimate connecting links between many 
genera, orders, and classes, which at pres
ent exhibit “great and sudden leaps,” har
ing chasms out of due artistic proportion 
to the sliding scale of structure and family
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resemblance at other points of the gradua
tion. I can easily conceive, for example, 
of a compound species, with the head and 
forked tongue of the serpent, the scales 
and fins of the fish, the wings and quills 
of a bird, and the mammae and tail of the 
wolf. The Creative Will may have formed 
many such connecting links and compound 
species, which have disappeared from the 
earth. Evolutionists, therefore, will not 
surprise as much as they will gratify me 
by increasing the number of these ana
tomical links, since in so doing they will 
but expand the evidence that the entire 
graduated scale of organic being was the 
monistic work of one great Creative Mind 
rather than the purposeless achievement of 
a mindless and will-less force of Nature.

The truth is, the archaoptcryx is but 
another species of another distinct genus, 
ranking as a separate order if not a distinct 
class of animals, as much so as the bat. It 
is therefore nonsense for a naturalist to 
speak of some newly discovered animal, 
living or fossilized, sufficiently distinct 
from ail known species to be ranked as a 
separate genus, order, or class, being a 
“connecting link ” in any sense meant by 
evolution.

Professor Huxley thinks there once lived 
a being which may be called a man-ape or 
the speechless man, which connected the 
quadrumana with the human form, and 
evolutionists are just now extremely anx
ious to unearth this “connecting link w from 
some gravel-bank or cave-deposit, thinking 
thereby to settle the pedigree of man as a 
lineal descendant of the monkey. But I 
will here assure them, and save Professor 
Huxley and his coadjutors a good deal of 
doubtful digging, that when they have 
found this man-ape they will have .only 
discovered an additional genus or family, 
of animals which the All wise Artist and 
Architect of Nature saw fit to construct as

another—possibly the final—experimental 
model, before finishing His work in the 
creation of His own image and likeness. I 
therefore admit this man-ape in advance, 
and make this suggestion out of pure kind
ness, to save these naturalists the trouble 
of any further excavation.

As an unanswerable proof that species 
were separate creations and not the work 
of evolution, we have only to look at the 
well known fact that Nature has drawn 
an indelible line of demarkation between 
them. However nearly allied they may 
be in the scale of creative graduation, or 
however much they may resemble each 
other in the form and outline of their 
anatomy, they can not hybridize and thus 
produce between them a single new spe
cies,—notwithstanding, if Darwinism be 
true, there must have been a thousand dif
ferent gradations called varieties in the 
course of Nature between two of the most 
intimately blended species!

By methodical selection and careful sep
aration of peculiarly marked and diverging 
offspring a species may be greatly changed 
in form and appearance, as seen in the 
various breeds of pigeons, such as pouters, 
carriers, tumblers, fantails, &c., and in the 
beautiful forms of swine, sheep, and cattle. 
But it is a.well knojwn fact among breeders 
and fanciers- that all such varieties are as 
fertile among each other or with the nor
mal form of the species as the normal in
dividuals are among themselves. In fact, 
it is often the case that such methodically 
selected breeds are actually improved in 
fertility.

How different it is in the coerced min
gling of Nature’s true species by man’s in
tervention. A single cross may be effected, 
as in the case of the mule or hinny, but 
such hybrids are perfectly sterile, both 
among themselves and with the parent 
forms. Could a breed of mules be pro
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duced which would hybridize, as is the 
case with the numberless artificial breeds 
of cattle, pigeons, &c., then a true connect
ing link between two of Nature's species 
would for the first time be found.

In a state of Nature, or beyond man's 
control, no such attempt at hybridization 
ever occurs or would be made between the 
most nearly allied species, such as the wild 
ass and the zebra or the zebra and quagga, 
even were they to run in herds together; 
and thus Nature herself has erected a 
double wall of separation between all spe
cies, showing that there never could have 
existed numberless grades of connecting 
links between them, as must have been 
the case under the slight successive steps 
of natural selection spoken of by Mr. Dar
win, or else such transitional links could 
be reproduced by hybridization.

Until, therefore, breeders shall produce 
such varieties by methodical selection as 
shall show some indications of sterility 
(the exact opposite of the result so far), or 
else produce a fertile species of hybrids, 
Mr. Darwin's theory of descent by adapta
tion is not only not aided in the least by 
the remarkable exploits of the breeder, 
but his assumption of the possible trans
mutation of species is absolutely dis
proved. , .

Professor Huxley himself declares that 
if it can be shown that such sterility can 
not be produced between breeds artificially 
selected, “ I hold that M r. Darwin's hy
pothesis would be utterly shattered— (On 
tJu Origin o f Species, p. 141.) If, there
fore, we may judge from the past, which 
shows no tendency to sterility among the 
most divergent artificial breeds, but, in 
many cases, right the opposite,or increased 
fertility, we may logically declare that 
Professor Huxley's condition is already 
fairly complied with, judging from the 
preponderance of evidence, and that “ Mr.

Darwin’s hypothesis," therefore, is “utterly 
shattered." At all events, evolutionists 
have to assume that the future will pro
duce results in artificial breeding the exact 
opposite 6f the la?t hundred years,in order 
to give the least basis to Mr. Darwin’s 
theory.

I therefore declare, by the authority of 
Professor Huxley, that Mr. Darwin’s hy
pothesis remains “ utterly shattered" until 
such time as he or his coadjutors shall 
produce the result stipulated, namely, the 
sterility of artificially produced breeds 
among themselves and crossed with the 
normal form, thus making them to re
semble natural species.

Professor Huxley ought to be, however, 
too good a logician to insist on our proving 
a negative, as he here does when he savs: 
“if it could be proved, not only that this 
has not been done but that it can not be done 
. . . I hold that Mr. Darwin’s hypothesis 
would be utterly shattered." This looks 
very much as if the Professor wanted to 
make it as unnecessarily difficult as pos
sible for the opponents of evolution! Why 
does he stipulate so carefully about our 
proving “ that this has not been done** when 
Mr. Darwin and all evolution authorities, 
including Professor Huxley himself, admit 
that such a thing as a sterile breed has 
never been artificially produced? He 
might, then, show himself a candid oppo
nent, and oblige us by leaving out that 
part of the contract! It is childish to ask 
us to prove what he already admits as a 
fact! As to the other part of his stipula
tion, that is, for us to prove “ that it can 
not be done** I must insist that it smacks a 
good deal of the absurd. I can not prove, 
and it is not supposed to be my place to 
prove, but that Mr. Darwin or his lineal 
descendants may some time or other suc
ceed in turning a pigeon inside out, and 
still making it breed; and it is not my
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business to undertake to establish this 
negative! Should he base a great revo
lutionary scientific theory upon such an 
absolutely preposterous assumption, Prof. 
Huxley ought to know, and I think does 
know, that it would be exclusively ftjlr. 
Darwin’s business to prove it, or else his 
“ hypothesis would be utterly shattered” 
till he did!

Evolutionists have somehow or other 
secured a reputation for candor,and square 
logical argument; but I deny that this 
reputation has been justly earned, judg
ing from the above specimen. Professor 
Huxley would laugh at an opponent who 
professed to believe in miracles, but who, 
after admitting that no miracle had ever 
yet been performed, should then ask the 
Professor to prove “ that it has not been 
done”! or who would gravely concede that 

, his belief in the possibility of a miracle 
“ would be utterly shattered” if Professor 
Huxley would only prove “ that it can not 
be done”! I guarantee that this great 
anatomist would read his opponent a brief 
lecture on the elements of logic by inform
ing him that since he had admitted that a 
miracle had nefer been performed, it was 
but a fair presumption that such a thing 
could not occur; and that instead of ask
ing an unbeliever in supernatural interven
tion to prove miracles impossible, it was 
his business to assume the onusprobandiy 
and prove that a result could occur in the 
future which he admitted had never taken 
place in the past,— ending with the em
phatic suggestion that his hypothesis of 
miraculous intervention must necessarily 
remain “ shattered” unconditionally, till 
such proof was produced! Are we not, 
then, fairly justified in proclaiming to the 
world, on the testimony and by the author
ity of Professor Huxley, since all evolu
tionists admit that a sterile species or 
variety has never been produced artifi

cially, that “ Mr. Darwin’s hypothesis” is 
now, will be to-morrowy and must remain 
forever “ utterly shattered,” unless such 
proof of sterijity is forthcoming ?

I will not waste a long argument on the 
achievements of the breeder and the fan
cier, thp importance of which has been so 
often and so much exaggerated in support 
of evolution. No man knows better than 
Mr. Darwin that the pigeon-fancier could 
not make the least improvement in the 
form or color of a dovecote pigeon except 
by first noticing some slight chance varia
tion from the normal color or fonn, which 
might happen to occur, and then separat
ing and breeding from that individual and 
its descendants having the same peculiar
ity, and thus exaggerating that peculiar 
character, whatever it might be, from gen
eration to generation, by constantly sepa
rating and breeding from such individuals 
as possessed it in the most marked degree.

Should a fancier act on the principle 
and plan of Nature, according to Mr. Dar
win’s law of natural selection, and preserve 
only the hardiest, strongest, or ablest- 
bodied pigeons, paying no attention to any 
casual peculiar form of beak, head, crop, 
or tail, leaving all the species to cross and 
freely intermingle with the bare exception 
of following natural selection and weeding 
out the weak and puny individuals just as 
survival of the fittest is supposed to do, he 
would never succeed in producing the 
slightest difference in the present form and 
appearance of the pigeon, if he and his 
successors should follow this course for a 
million generations! Mr. Darwin and Pro
fessor Huxley both know this statement to 
be literally true. Can any one be so de
void of reason or so blinded by the theory 
of evolution as to suppose that a succes
sion of even a million fanciers, working 
twenty-five years apiece, commencing with 
our common dovecote pigeons and treating
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them exactly as Nature treats her species, 
in preserving only the fittest, the strongest, 
and the ablest-bodied, subjecting them at 
the same time to every conceivable variety 
of conditions, could produce a tumbler, 
carrier, pouter, or fantail, or the slightest 
change in form or color? If not, is it not 
the clearest demonstration that Nature, 
acting on the same plan precisely, could 
never have transmuted the wild-rock 
pigeon into our common dovecote? Yet 
evolution teaches that natural selection— 
with no'intelligence, prevision, choice, or 
judgment, without the power of separation, 
and with no means of preventing free in
tercrossing, can not only do what a million 
intelligent men working in succession could 
not do, but is entirely competent to trans
mute a pigeon into a hawk, a robbin into 
a goose, or a sparrow into an eagle!

Mr. Darwin admits that under Nature 
the doveqote pigeon has not undergone the 
least change for thousands of years, exist
ing as it has in all varieties of climate from 
the far north and south to the equator. 
He says:—

“ Dovecote pigeons have remained unaltered 
from  time im m em oria l—Anim als and P lants, vol. 
L, p. 270.

Now, if dovecote pigeons, living under 
the greatest diversity of conditions and 
climate, feeding upon all varieties of food, 
possessing an organization more susceptible 
of variation or liable to undergo change 
than any known animal, shall still remain 
“ unaltered from time immemorial,” pray 
how long would it probably take to change 
a blue rock-pigeon into a dovecote, with 
no more diversified conditions or environ
ments, to say nothing about the transmuta
tion of the thousands of species, genera, 
families, and orders of bitds, ranging from 
the smallest of the trochilidae up to the 
ostrich, from  some kind o f a reptile f  The 
mere propounding of such a question, in

connection tvith the fact just quoted from 
Mr. Darwin, is sufficient to show the prac
tical impossibility of transmutation under 
natural selection. If no change has been 
produced in the dovecote pigeon for five 
thousand years, under the most favorable 
situations and conditions for divergence, 
it is but fair to assert that under natural 
selection no change has ever been pro
duced since this species was originally 
created. If Mr. Darwin admits, as he 
does, that a species with the most sensi
tively varying organism can thus have ex
isted under the greatest variety of con
ditions and environments for five thousand 
years, or “ from time immemorial,” with
out the least change, it completely over
throws the hypothesis of specific transmu
tation, until such time as positive proof 
shall be adduced going to show beyond a 
peradventure where some one species has 
been transmuted into another.

Another fact, before leaving this point, 
must not be overlooked in this estimate 
of the dovecote pigeon. Tens of thousands 
of fancy and peculiar artificially bred 
pigeons have been constantly escaping, 
from time to time, from the aviaries of the 
rich and noble of all lands and through
out all historic ages, mingling with the 
normal dovecotes, as every man will admit 
who is conversant with the subject,— and 
thus adding the impetus of their already 
partially divergent structures to any ten
dency which might exist among dovecotes 
toward forming a new breed, thus proving 
that no such a tendency exists in Nature 
or ever has existed! It rather demon
strates that the tendency is exactly the 
opposite, since not the slightest remnant 
of such artificial forms can be traced 
among present pigeons.

There is not the least doubt, from the 
facts here hinted, if a thousand of the 
most perfectly bred carriers and a thou
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sand pure fantails were let loose in a vil
lage where there was an equal number of 
dovecotes, that not a vestige of the tail of 
the one or the beak of the other would be 
visible in their descendants even in ten 
years after they were free to intermingle. 
Thus, the direct tendency of every ab
normal form in a species is to revert to 
the normal type, which is the exact oppo
site of evolution, and a flat contradiction 
of the possibility of transmutation.

If it be a law, as I have here stated, that 
an abnormal divergence in a species tends 
to revert to the normal form instead of 
tending to perpetuate itself, then Mr. Dar
win's assumption of a tendency toward 
transmutation would be to suppose two 
laws of Nature acting in direct contradic
tion of each other, which is utterly impos
sible. Hence, the overthrow of the trans
mutation of species is clearly established 
by the natural tendency of all abnormities 
to subside into the normal type after a few 
generations. Evolution does not and can 
not exist as a law of Nature if this ten
dency to revert to the normal type be true, 
since the two tendencies are in absolute 
conflict.

I shall therefore leave the exploits of the 
fancier and breeder and the result of their 
efforts at methodical selection, with the 
simple remark that all such achievements 
are necessarily confined to specific limita
tions,—never have transcended and never 
can overstep the boundary of a species,— 
and can exist no longer than the careful 
efforts of the breeder and fancier continue; 
and that all argument based thereon sup
posed to favor evolution results from an 
erroneous conception of Nature and her 
laws.

I now invite the reader to the argument 
based on paleontology and the geologic 
record. I have no controversy with evolu
tionists in regard to the age of the earth, or
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the mode in which the superimposed strata 
of the geologic formations were produced. 
Neither shall I enter into the discussion of 
Genesis or the signification of the creative 
“days” of Moses. I am willing to take 
any view of the geologic order, gradation, 
and succession of species, which best suits 
evolutionists, and will undertake to show 
from the paleontologic argument, placed 
in its strongest light, that it positively and 
logically contradicts the fundamental prin
ciples of evolution, and absolutely over
throws the system.

It has just been shown that the gradua
tion in the anatomy of the various verte 
brate species, forming an inclined plane or 
sliding scale of structure, was directly in 
favor of the intelligent miraculous produc
tion of each specific form, while it was » 
also shown to be entirely inconsistent with 
the idea of natural selection, since such a 
law can make no leaps such as those which 
would have necessarily occurred between 
typal forms. Hence, as the miraculous 
creation of the various species has been 
proved to have a scientific basis, in the 
necessary creation or one species, and 
since such miraculous intervention is 
clearly established as the only logical or 
rational process supposable in accounting 
for the alternate breaks and graduations 
from the moneron up to man, there is noth
ing at a.11, therefore, inconsistent with di
vine wisdom or infinite intelligence in the 
supposition that the creation of species 
should have taken place at different epochs 
of the earth's history, beginning with the 
lower forms of sponges, polyps, mollusks, 
and so on upward as the earth's crust be
came suited for more highly organized 
beings.

The enormous intervals of time supposed 
to have elapsed between the origin of one 
and another of those lower forms of life, 
or between the deposition of the strata
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containing them, though they seem im
mense to us, are as but a watch of the 
night when it is past to the all-seeing eye 
of Him whose self-existent duration is 
from eternity to eternity.

At however remote a period those lower 
forms of life were originally produced, and 
in whatever geologic deposits their remains 
are now found, there is one great and cen
tral truth pervading , the entire history of 
fossils which no evolutionist will dispute, 
and that is, that all such species at their 
genesis or first appearance in any geologic 
formation, are as perfectly developed and 
as highly organized as they are ever after
ward found in subsequently deposited 
strata. For example, the earliest fish— 
the ganoid—found in the lowest geologic 
deposits of the Devonian age, was as per
fectly formed and as highly organized as 
our present species of ganoids—the gars 
and sturgeons. At the earliest appearance 
of every species in the history of the earth’s 
crust, the remains are found not only as 
highly organized and as perfectly differen
tiated as they ever afterward occur, but in 
most cases they are more completely de
veloped and of larger and more powerful 
organization than they are ever found to 
be in subsequent geologic strata, so that 
degeneration is the rule rather than trans
mutation to higher organisms.

How clearly, then, does the fact that 
all species at their genesis on earth are at 
their best go to show their origin by direct 
creation! How demonstrably does it assert 
that species could not have come by grad
ual development from lower forms of be
ing, since not a scintilla of such evidence 
can be found in the geologic record in the 
form of proper transitional developments! 
Is it at all likely that the thousands of fos
sil species which have been found in the 
rocks, and the same species which have 
been subsequently traced in hundreds of

instances in succeeding orders of strata, 
should all, without exception, appear at 
their best at the start, if they came into 
being as evolution teaches? If evolution
ists could name a single paleontologic fact 
as strong in favor of the transmutation of 
the higher specific forms from the lower as 
is this well authenticated fact which points 
so unmistakably to the miraculous creation 
of each species, they might well assert, as 
did Professor Huxley in his recent course 
of lectures in New York, that the fossil 
record furnishes “demonstrative evidence” 
of such transmutation of species.

The assumption of evolutionists that the 
graduated scale shown in the anatomical 
structures of organic beings is in favor of 
transmutation and opposed to miraculous 
creations has been fully refuted in the 
early part of this chapter, and such grada
tion of structure has been made clearly 
to point toward creative plan and intelli
gence. Hence, logically,the successive first 
appearance of different species following 
each other from the lower toward the 
higher in the geologic formations could 
have as easily resulted from creation by 
infinite intelligence, in six epochs or ages, 
as to have been formed in six literal days, 
or all at one fiat. These facts, taken in 
connection with the entire absence of any 
transitional form s between species which 
would not each constitute a “great and sud
den leafy* surpassing any known monstros
ity,with that other fact that all species are 
at their greatest perfection at their genesis, 
must show the wiM and reckless character 
of Professor Huxley’s assertion that any 
such graduation could constitute “demon
strative evidence of evolution,” or even 
proof of the weakest circumstantial char
acter.

To make it “demonstrative evidence of 
evolution,” it should be shown that species 
could not possibly have come into exist-
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cnce in any other way, whereas everybody 
knows they could have come by miracu
lous creation, and most probably did so 
come, since Mr. Darwin admits the first 
species to have thus originated! Professor 
Huxley, even, admitted in his New York 
lectures that these species of the 'hippus 
might have been created by direct inter
position of miraculous power, though he is 
careful to add that such an hypothesis 
would not be “ scientific”! Who cares 
whether it is scientific or not? If there is 
another possible way foi them to have 
originated, then evolution utterly falls 
short of a demonstration. Can not this 
great logical scientific lecturer see this?

While Professor Huxley admitted in the 
lectures just referred to that the earlier 
fossil remains of animals, such as those 
mammoth lizards,did not prove evolution, 
owing to the want of transitional forms 
connecting them, he consoled himself and 
his friends with the belief that they did 
not disprove it, since, if evolution were 
true, such gradation of forms should exist, 
and that owing to the “imperfection of the 
geologic record,” the breaks between these 
species had to be filled by imaginary num
berless transitional forms which have never 
been found. He even went so far as to 
admit that the fossil remains of the great 
flying lizards such as the pterodactyl, 
and other enormous creatures such as the 
ichthyosauria,plesiosauria,compsognathus, 
&c., were not direct proofs of evolution, 
since they do not occur in successive se
ries of deposits corresponding with their 
gradation of specific structure. I will 
quote his language, so the reader need not 
take my paraphrase of it. He says:—

“ If we take the particular case of reptiles and 
birds, upon which I dwelt at length, we find in the 
mesozoic rocks animals which, if ranged in series, 
would so completely bridge over the interval be
tween the reptile and the bird that it would be 
hard to say where the reptile ends and where the

bird begins. Evidence so distinctly favorable as 
this of evolution is far weightier than that upon 
which men undertake to say that they believe many 
important propositions; but it is not the highest 
kind of evidence attained, for this reason, that, as 
it happens the intermediate forms to which I have 
referred do not occur in the exact order in which 
they ought to occur if they really had formed steps 
in the progression from the reptile to the bird; that 
is to say, we find these forms in contemporaneous 
deposits, whereas the requirements o f the demon
strative evidence o f evolution demand that we should 
find the series of gradations between one group of 
animals and another in such order as they must 
have followed if they had constituted a succession 
of stages in time of the development of the form 
at which they ultimately arrive. That is to say, 
the complete evidence of the evolution of the bird 
from the reptile^what I call the demonstrative 
evidence, because it is, the highest form of this class 
of evidence; that evidence should be of this char
acter, that in some ancient formation reptiles alone 
should be found; in some later formations birds 
should first be met with, and in the intermediate 
forms we should discover in regular succession 
forms which I pointed out to you which are inter
mediate between the reptiles and the birds.”

This seems to be a frank statement, and, 
at the same time, a very damaging one to 
the theory which the lecturer was laboring 
to support. He practically admits that all 
animals found fossilized prior to the gene
sis of mammals have occurred so irregu
larly and indiscriminately in the various 
strata that they fail to keep up the proper 
succession required by evolution or the 
demands of Mr. Darwin’s law of transmu
tation. Hence, according to Professor 
Huxley’s own admission, this part of the 
fossil record, or the formations prior to the 
appearance of mammals, amounts to abso
lutely nothing in favor of evolution so far 
as direct proof is concerned. In addition 
to this damaging state of the geologic re
cord, the great fact to which I have before 
referred here stands out in bold relief— 
that every one of these separate petrefac- 
tions is so distinctly marked off and so radi
cally different from the one on either sidĉ
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with which it is supposed to connect, as to 
form a “great and sudden leap,” which 
Mr. Darwin says natural selection never 
can take.

Professor Haeckel agrees with Professor 
Huxley that the geologic record, so far as 
relates to the regular occurrence of fossil 
reptiles, is all confusion and utterly inex
plicable, according to the demands of evo
lution :—

“ The four extinct orders of reptiles show among 
one another and with the fou r existing orders just 
mentioned such various and complicated relation- 
ships that in the present state of our knowledge we 
are obliged to give up the attempt at establishing 
their pedigree.**— H aeckel, History o f Creation, 
vol. ii., p. 22$.

In reading such confused attempts to 
solve the complex problems of the exist
ence of animal species by means of the 
inconsistent principles and impossible de
mands of evolution, one sometimes feels 
disposed to sympathize with rather than 
to severely criticise these learned profes
sors. It is really a pity to see them bat
tling with such contradictions and irrecon
cilable problems, when the simple and 
beautifully consistent admission of a God 
as the intelligent Cause and Author of all 
things would at once dissipate their diffi
culties, no matter how confusedly “ the 
four extinct orders of reptiles show among 
one another. . .  such various and complicated 
relationships.”

I assert, as before intimated, that no 
two fossil species, how much soever they 
may be mixed up or in what manner they 
may be blended in the strata, have ever 
been found so near together in form 
but that it would require several well de
fined monstrosities to bridge the chasm 
between them, and that it would be so re
garded by any naturalist should such a 
break happen to occur between the off
spring of any of our present species. Mr. 
Darwin repeatedly says that it is impos

sible for natural selection to produce any 
such result. Besides this, each one of 
those fossil lizards referred to by Professor 
Huxley and Professor Haeckel are at iheir 
greatest perfection when found in the 
lowest strata containing their remains. 
Why should this always occur if transmu
tation be Nature’s process for the origina
tion of species?

It is therefore clear, by the testimony 
of Mr. Darwin, that natural selection 
could not have produced the most nearly 
related fossil species by transmutation, 
without numberless slight successive tran
sitional forms which do not exist and have 
never been found in a single instance, 
while it is admitted by Professor Huxley 
that these supposed connecting links be
tween classes which he describes do not 
occur in the proper succession, geologic
ally speaking, to constitute direct proof.

Thus, after the lecturer had made suf
ficient concessions to practically surrender 
and absolutely wipe out the whole geologic 
record as direct proof of evolution up to 
the genesis of mammals, and in connection 
with Mr. Darwin’s admissions to establish 
beyond all question the miraculous origin 
of all earlier species, he finally brings his 
audience to what he calls his “ demonstra
tive evidence of evolution,” and that class 
of evidence which he declares “rests upon 
exactly as secure a foundation as the Coper- 
nican theory o f the motions o f the heavenly 
bodies'7

I wish to say to the reader right here 
that in meeting the geologic argument 
based on the graduated succession of fossil 
remains, which many evolutionists con
sider the strongest class of facts in favor 
of the theory of descent, it becomes neces
sary that the very strongest and most de
monstrative class of evidence should be 
examined. I have neither time nor space 
to take up all the cases of fossil graduation.
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and such a systematized review is wholly 
unnecessary. If the strongest and most 
representative class of facts can be shown 
not only not to favor evolution but to be 
directly and absolutely opposed to it, then 
it is useless to waste the. reader’s time on 
the weaker or less important classes of 
facts.

Such an authoritative presentation, em
bodying the very strongest case of “demon
strative evidence of evolution,” was natu
rally spread out before the great New York 
audience by Professor Huxley last Septem
ber; in his first course of lectures in this 
country, when he knew that the eyes and 
ears of all America were concentrated 
upon him. It is wholly unsupposable, if 
there is such a thing as conclusive proof 
in favor of evolution, that Professor Hux
ley would not on such an important occa
sion have presented it ; and the fact that 
he selected the paleontologic argument as 
the especial branch of evidence, and the 
“ history of the horse” as the particular 
class of facts suited for that great event, 
proves that he regarded them as paramount 
in point of conclusiveness to all others at 
his command. Hence, if the “ history of 
the horse” shall be clearly and conclusively 
wrenched from the Professor’s hands, and 
turned with crushing effect against evolu
tion, and thus made to favor the hypothe
sis of creation as the work of an infinite 
Intelligence, the reader will hardly care 
to go any further in search of evidence one 
way or the other.

Let us now examine this wonderful class 
of evidence, so “ demonstrative” that it 
places evolution “ upon exactly as secure 
a foundation as the Copemican theory” 
of astronomy rests on, and the only class 
of facts which Professor Huxley deemed it 
prudent to settle down on as “demonstra
tive evidence of evolution,” in the pres
ence of his great New York audience. It

consists simply in the fossil remains of five 
different species of animals somewhat re
sembling our common horse, and which 
are assumed by evolutionists to have been 
successively transmuted, the later from the 
earlier forms, and all of which constituted 
the early progenitors of the present horse. 
Now, so far from this class of facts being 
“demonstrative evidence of evolution,” I 
undertake to say that it is no evidence at 
all,—not even the weakest kind of circum
stantial evidence,—and that, when care
fully examined, this succession of animal 
forms will absolutely prove to be the very 
strongest evidence against evolution which 
any opponent of the theory can desire. I 
trust the reader will fully agree with this 
opinion before the argument is concluded.

The names given to these fossil animals 
in their order, as claimed, from the pres
ent horse downward, are the Pliohippus, 
Protohippus, Miohippus, Mesohippus, and 
Orohippus. The first in this list has a foot 
nearly like th$ hoof of our horse; the sec
ond has three fairly developed toes; the 
third has three toes more distinctly differ
entiated; and the fourth and fifth still 
more so,— the last having four toes in 
front and three behind to each foot. I will 
here let Professor Huxley, in his own 
words, draw his sweeping conclusion after 
reaching this earliest fossil animal called 
the Orohippu;*:-*-

“ But this is probably the most important dis- , 
covery of all— the Orohippus— which comes from 
the oldest part of the eocene formation, and is the 
oldest one known. Here we have the four toes on 
the front limb complete, three toes on the hind 
limb complete, a well developed ulna, a well de
veloped fibula, and the teeth of simple pattern. 
So you are able, thanks to these *>reat researches, 
to show that, so far as present knowledge extends, 
the history of the horse type is exactly and precisely 
that which could have been predicted from  a know
ledge o f the principles o f evolution. And the know
ledge we now possess justifies us completely in the 
anticipation that when the still lower eocene de
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posits and those which belong to the cretaceous 
epoch have yielded up their remains of equine 
animals, we shall find first an equine creature with 
four toes in front and a rudiment of the thumb. 
Then, probably, a rudiment of the fifth toe will be 
gradually supplied, until we come to the five-toed 
animals, in which most assuredly the whole series 
took its origin. That is what I mean, ladies and 
gentlemen, by demonstrative evidence of evolution.' 
An inductive hypothesis is said to be demonstrated 
when the facts are shown to be in entire accordance 
with it. If that is not scientific proof, there are no 
inductive conclusions which can be said to be scien
tific. And the doctrine of evolution at the present 
time rests upon exactly as secure a foundation as 
the Copemican theory of the motions of the heav
enly bodies. Its basis is precisely of the same 
character— the coincidence of the observed facts 
with theoretical requirements.*'

Here, then, we have what may be justly 
styled the strongest and most demonstra
tive proof of transmutation of species which 
the believers in that hypothesis have to 
present; or, as Professor Huxley expresses 
it in the citation just made, “exactly and 
precisely that which could have been pre
dicted from a knowledge o f the principles o f 
evolution Yet, as strange as it may seem 
to the reader, it flatly contradicts every 
known principle of evolution, as I now 
proceed to demonstrate.

If the reader will turn back to page 445, 
he will see the true and universally ac
cepted definition of “evolution” as given 
by Darwin, Huxley, and Spencer. The 
latter distinctly and repeatedly declares 
that all evolution or development signifies 

*a change from the homogeneous to the he
terogeneous, from the simple to the complex, 
from the few  parts to the multiplication o f 
parts. Instead of this “demonstrative evi
dence M furnished by Professor Huxley in 
the history of the horse genus correspond
ing with these “principles of evolution” as 
laid down by Herbert Spencer, the lecturer 
deliberately ignores both the intelligence 
of his auditors and the accepted definition 
of words, and assures his hearers that so

far from evolution meaning a change from 
the homogeneous to the heterogeneous it 
consists in a change from the four-toed 
orohippus to the uni-ungulata, or to the 
homogeneous hoof of the horse. Instead 
of evolution being, as Spencer teaches, a 
change from the simple to the complex, 
Professor Huxley asserts it to be a change 
from the complex toes of the orohippus to 
the simple undifferentiated club-foot of the 
horse. Instead of evolution signifying a 
change from the few parts to the multipli
cation of parts, as this greatest authority 
on the principles of evolution asserts, Pro
fessor Huxley, in defiance of the received 
definitions of words, assures his audience 
that evolution is a change from the multi
plication of parts to the single part!

Thus, the overwhelmingly “demonstrative 
evidence o f evolution,” which “rests upon 
exactly as secure a foundation as the Coper- 
nican theory of the movements of the 
heavenly bodies,” turns out to be just no 
evidence at all,—while, at the same time, 
it flatly contradicts all the ideas and “prin
ciples of evolution,'* and ignores its true 
definition as acknowledged by the whole 
world! Was there evej* a more signal and 
pitiable collapse of an argument before an 
intelligent audience?

Look at the facts, as Professor Huxley, 
and Mr. Darwin both teach, in regard to 
the theory of descent by transmutation. 
All mammals, including the horse and the 
monkey, developed from the marsupial, the 
earliest mammiferous form, by evolution. 
Some ancient opossum or kangaroo must 
have divaricated into two lineal branches 
—one eiwlving, according to Mr. Darwin, 
toward the monkey; and the other, accord
ing to Professor Huxley, toward the horse. 
The branch leading toward the monkey 
evolved by having its fingers and toes still 
more and more differentiated, till they were * 
brought by evolution to perfection in the
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quadrumana, or till they were gradually 
developed from the simple to the complex 
and from the homogeneous to the hetero
geneous,—while the branch leading toward 
the horse had its fingers and toes gradually 
taken away by evolution, or changed from 
the complex to the simple and from the 
heterogeneous to the homogeneous! Which, 
now, Professor Huxley, must we under
stand to be the evolution and the develop- 
went,—the process leading toward the 
monkey, which cultivated the fingers and 
toes of the marsupial and improved upon 
their differentiation, or the process leading 
toward the horse, which reduced them 
more and more, and finally took them en
tirely away? Both surely can not be evo
lution, and it requires very little intelli
gence to answer the question and to deter
mine on which side this startling “demon
strative evidence of evolution” is forced 
to take its stand. Professor Huxley’s lec
tures are thus utterly broken down by a 
simple comprehension of the meaning of 
the words he employs.

His “demonstrative evidence of evolu
tion” turns out to be about as serious a 
joke as was the sermon of the illiterate 
minister who took for his text the words— 
“I knew thou art an austere man.” He 
mistook the word “austere” and read the 
passage—“I knew thou art an oyster-man.” 
The upshot was, his congregation was 
treated to a dissertation on the manner of 
laying out and planting oyster-beds, the 
various means employed for designating 
their localities, and the danger of an in
competent harvester raking in the wrong 
beds, and thus reaping where he had not 
sown and gathering where he had not 
strewn!

Professor Huxley gave his New York 
audience almost a perfect duplicate of this 
sermon. He took for his text the “history 
of the horse,” and fastened upon the word

“evolution,” applying it to the supposed 
transformation of the orohippus, with four 
perfect toes, into a horse, with no toes at 
all,—and thus, to the amusement of the 
reflecting portion of his congregation, he 
showed a complete misunderstanding of 
the leading word in his text, making it 
teach the exact opposite of its true signifi
cation all the way through! Instead of 
selecting “evolution,” he should have 
chosen the word “deterioration” or “re
trogression,” since those words convey the 
exact idea he was trying to develop. While 
aiming to prove that the orohippus, with 
four distinctly developed and highly dif
ferentiated toes, had gradually degenerated 
into the horse, with a single, homogeneous, 
undifferentiated, clumsy hoof, he inno
cently supposed, and so did some of his 
congregation who happened to be no better 
posted than the Professor, that this going 
backward was development,—this retro
gression was survival of the fittest,—and 
this degeneracy was evolution! He then 
wound up, as I Miave quoted* “ That is 
what I mean, ladies and gentlemen, by 
demonstrative evidence o f evolution”/ In' 

. precisely the same manner the ^minister1 
closed his sermon: “That is what is mean: 
in the text, brethren and sisters, by an 
oyster-man*'l

It will not do to assume, in order to 
escape this difficulty, that the horse’s feet 
were degenerated toward homogeneity j 
from the four-toed orohippus, to improve 
the speed or endurance of the animal 
since the leopard or the antelope is swifter 
than the horse, while a team of Esquimau 
dogs will do more work and travel farther 
on a less quantity of food in proportion to 
their size than any horse-team in the work! 
Besides, how are evolutionists able to kno* 
but that the orohippus was far swifter anc 
of greater endurance than the preset 
horse? There is nothing in a clumsy hocf
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which necessarily adds either to speed or 
endurance.

Professor Huxley will hardly assume 
that the foot of the horse was gradually 
changed from the complex toes of the 
orohippus into its present form of a hoof, 
to subserve a useful purpose and add to 
the happiness of man. A believer in God’s 
providence and in an intelligent Creative 
Will can easily admit that the horse, hoofs 
and all, was a special creation, intended 
principally for man’s good. But a believer 
in a primordial atom of protoplasm as all 
the God there was in the universe to origi
nate not only the horse but all other or
ganisms, including man, and who denies 
the existence of any primeval intelligence, 
plan, or purpose, in the infinite diversity 
of design, use, and ingenious adaptation, 
seen everywhere in Nature, will hardly 
step beyond the blind, mindless, and sense
less purview of evolution,— which, had it 
worked at all on the orohippus, must have 
taken its already differentiated toes for
ward toward the feet of the monkey in- 

i stead of backward toward the hoofs of the 
s;* horse. Whenever Professor Huxley shall 
■;: give a particle of proof that an orohippus
 ̂ or any other toed animal can by any pos- 

0, sibility or ahy imaginable consistency have 
its toes aborted while constantly using 
them, he may then, and not till then, em- 
ploy the word “ evolution” as synonymous 

l:: with degeneracy or retrogression.
By thus summarily wrenching the “ his- 

£ tory~of the horse” from the possession of 
■ f. Professor Huxley, we are again squarely

brought face to face with the important 
^  and irresistible fact, as taught so many 
g. times and so distinctly by Mr. Darwin in 
j,; defining the office of natural selection, 

that it can not work by taking sudden 
’ * leaps or by preserving monstrosities at all,

•—which, should they occur, would be lost 
^  and obliterated by intercrossing (see pp.

394, 395); but that it must proceed by 
“short and sure though slow steps,” and 
by “ slight successive variations”!

Now, who does not know that the 
change, for example, from the four-toed 
orohippus to the three-toed mesohippus 
would necessarily have constituted a mon
strosity or a “great and sudden leap,” had 
it occurred in any species at the present 
time, to say nothing of the other marked 
differences between these two forms of 
'hippus? Who can not see that the change 
from the three distinct toes of the plio- 
hippus to the homogeneous hoof of out 
horse would have constituted a “great and 
sudden leap” never heard of in a mon
strosity which could be perpetuated?

The assumption of' both Darwin and 
Huxley that there were numerous tran
sitional forms dividing up this “great and 
sudden leap” from one of these species to 
another amounts to nothing. It is a mere 
hypothetic guess to obviate a difficulty. 
Such transitional forms have never been 
found, and until they are found it is a 
mere imaginary assumption, no better than 
any other guess, as will in a moment be 
conclusively proved by Mr. Darwin. We 
have only to deal with the facts as they 
are discovered, and every such fact so far 
brought to light constitutes but another 
“great and sudden leap” like the archaeop
teryx, which Mr. Darwin says cbuld not 
have been produced by natural selection 
without the hundreds of slight transitional 
steps leading from one to the other, which 
have never in a single instance been 
brought to the surface.

Hence, as the interval between any two 
species yet discovered, either fossil or liv- 
ing^constitutes a “great and sudden leap,” 
which natural selection could not have 
taken without many transitional interven
ing forms which have never been found, 
it conclusively follows that the entire
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theory of evolution rests upon something 
which does not now exist in Nature; and 
which, judging from the geologic and pal- 
eontologic records, never has existed, and, 
as seen by the efforts of breeders and fan
ciers, never can be made to exist. What 
a baseless, foundationless thing, then, is 
the theory of modem evolution! What a 
shallow scientific hypothesis on which to 
build a great revolutionary doctrine, to as
sume that because species have a general 
anatomical resemblance they must have 
come by transmutation the one from the 
other, while admitting that natural selec
tion could not possibly have taken the 
“leaps” necessary to form them! And, 
finally, how absurd to deny their creation 
by infinite power and wisdom, because 
they have just such a family resemblance 
as would constitute one of the strongest 
arguments in favor of such monistic 
origin!

But Mr. Darwin is himself the strongest 
witness against Professor Huxley's “de
monstrative evidence of evolution” drawn 
from this so-called “ history of he horse.” 
I assert, on the authority of the founder of 
modem evolution, that Professor Huxley 
has not one particle of evidence or reason 
for believing that one of these 'hippus 
species was derived from another, and that 
no such evidence can exist without the “in
termediate links'* connecting them. I will 
now demonstrate the truth of this startling 
assertion by Mr. Darwin's own words. If 
I do so, without the least perversion of his 
language, then away goes Professor Hux
ley's demonstration! Here is the fatal 
passage:—

44 We should not be able to recognize a species [such 
as the orohippus\ as the parent of another and modi
fied species [the mesohippus] i f  we were to examine 
the two evir so closely, unless we possessed most o f 
the intermediate links; and owing to the imperfec
tion of the geological record we have no just right 
to expect to find so many links.”—44 Although geo

logical research has undoubtedly revealed the for* 
mer existence of many links, bringing numerous 
forms of life much closer together, it does not yield 
the infinitely many fin e  gradations between past and 
present species required on the theory; and this is 
the most obvious of the many objections which may 
be urged against it.”—Darwin, O rigin o f Species, 
p . 408.

Here the whole bottom falls out of Pro
fessor Huxley’s “demonstrative evidence 
of evolution,” drawn from these five grad
uated species resembling the horse. No 
paraphrase of. mine can possibly render the 
words of Mr. Darwin more directly appli
cable to the case in hand, or more crush- 
ingly conclusive against Professor Huxley’s 
“ demonstrative” failure.

Had Mr. Darwin been an opponent of 
evolution, and had he been making a di
rect reply to Professor Huxley's position, 
that the five species of 'hippus “ demon
strably” proved that the later were de
veloped from the earlier forms, he could 
not have used language more to the point 
or which would have more flatly contra
dicted the Professor’s assumption. Or had 
some one risen in the audience at the close 
of his great New York lecture and read 
this single passage from Mr. Darwin’s 
book, it would have effectually and beau
tifully pricked the enormous bubble which 
had been so arrogantly inflated and pro
nounced equal in point of conclusiveness 
to the “ Copemican theory of the motions 
of the heavenly bodies”! Neither Profes
sor Huxley nor any one else could have 
made the least reply to these words: “ We 
should not be able to recognize a species [oro- 
hippus] as the parent o f another and modi- 
fe d  species [mesohippus] i f  we were to ex
amine the tufo ever so closely, unless we pos
sessed most o f the intermediate links**! Yet 
Professor Huxley, in the presence of his 
New York audience, after a mere cursory 
examination of these two forms, without 
the presence of one of the transitional links
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which Mr. Darwin designates as“ the*>yf- 
nitely many fine gradations” connecting 
them, declares the one to be the progenitor 
of the other, and that the fact is thereby 
so “demonstrably” established as to be 
equal in certainty to the Copemican sys
tem of astronomy! If there had been a 
schoolboy in that audience ten years old 
who could not have overthrown this whole 
“demonstrative evidence of evolution” 
with this single quotation from Mr. Dar
win, he ought, as a just punishment for 
his stupidity, to be compelled to attend a 
lecture of Professor Huxley once a year 
during his natural lifetime!

Notwithstanding all this, these distinct 
species, which Mr. Darwin so emphatically 
declares can not constitute the least proof 
that one was the progenitor of another 
“ i f  we were to examine the two ever so closely, 
unless we possessed most o f the intermediate 
links,” which everybody knows have never 
been found, are spread out by Professor 
Huxley before his New York audience, 
without even claiming that such “infinitely 
many fine gradations” ever existed, and 
then are proclaimed in a triumphant and 
eloquently worded peroration to be “ de
monstrative evidence of evolution ” resting 
upon “ exactly as secure a foundation as the 
Copemican theory o f the motions o f the heav
enly bodies'*! Yet Professor Huxley knows, 
and so does every tyro in science, that the 
Copemican system of astronomy is so cer
tainly established that hundreds o f ascer
tained and universally admitted facts could 
not exist at all i f  that system were not mathe
matically true! Where is there one single 
known fact which depends for its existence 
on the truth of evolution? We have only 
to look at this startling and unpardonable 
assertion to be able to properly estimate 
all the other statements made during these 
remarkable lectures.

If Professor Huxley does not know, he

I surely ought to, that no proposition was 
ever demonstrably proved which admitted 
of another and exactly opposite interpre
tation, much less is a proposition demon
strated when the only evidence in support 
of it is based on a mere inference, which 
is compelled absolutely and flatly to con
tradict the meaning of the words employed 
in the solution to afford such proposition 
any kind of support, as is the case with 
Professor Huxley's great demonstration! 
Whereas, the Copemican system of astron
omy admits of no other conceivable ex-, 
planation since the solar system has been 
surveyed by means of the telescope, while 
hundreds of astronomical and mathemati
cally demonstrated facts, as just remarked, 
prohibit any other imaginable interpreta
tion. A more absurdly perverse and reck
less statement than this of Professor Hux
ley, in comparing the scientific basis of 
evolution, as shown by the “history of the 
horse,” to that of the Copemican system 
of astronomy, was never made by a scien
tist having the least reputation for accuracy 
of judgment. How an intelligent audience, 

* composed of scientific and learned men, 
could sit by quietly and hear such a mon
strous and transparent fallacy proclaimed 
to the world without rebuking it on the 
spot is more than I can see. Had I been 
present I feel convinced that I could not 
have restrained myself from publicly de
nouncing such a statement as scientific 
blasphemy! As I was not present, I take 
the liberty of doing so on this page, here 
and now: and with it, of expressing the 
deliberate opinion that a scientist as well 
informed as Professor Huxley must be,who 
can write out and then read to a great au
dience such a statement, in defiance of the 
laws of logic and the facts of science, just
ly forfeits the confidence of the world till 
such time* as he shall publicly renounce it. 
For it has been shown by the highest au
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thority that if the horse came from the 
orohippus at all, it must have come by 
some principle or process the exact opposite 
o f evolution! Hence, the reader can ap
preciate “ the marvelous flexibility of lan
guage ” which admits of such an interpre
tation, as well as the marvelous audacity 
and reckless disregard of the received 
meaning of words in a great lecturer who 
would thus assert publicly and premedi- 
tatedly that evolution, resting upon facts, 
which, if they exist at all, prove exactly 
the opposite, is thus based on as sure a 
foundation as the present mathematical 
system of astronomy! Such a case of either 
scientific effrontery or' ignorance, or both 
combined, has never before been witnessed 
in this city. It would almost seem that 
Professor Tyndall had Professor Huxley 
in his eye when he said:—

“ The desire to establish or avoid a certain result 
can so warp the mind as to destroy its power o f esti
mating facts."—Fragments o f Science, p. 47.

Unless Professor Huxley’s intellect was 
absolutely warped to mental blindness by 
his anxiety to sustain evolution, he must 
have known better than to assert that 
there existed the slightest comparison be
tween the character of evolution as a de
monstrated theory and that of our present 
system of astronomy. Whenever the Pro
fessor can take up the principles of his 
evolution hypothesis and figure back thou
sands upon thousands of generations, and 
point out the exact time when and process 
by which, in all its details, the orohippus 
lost its fourth toe and commenced to 
change into the mesohippus with but three 
toes, and tell exactly how long the change 
was in being effected, then, and not till 
then, can he dare to assert that evolution 
“ rests upon exactly as secure a foundation 
as the Copemican theory of the motions 
of the heavenly bodies.” The advocate 
of the Copemican theory can go back

tens of thousands of year®, or even to the 
time of the orohippus, and tell to a single 
minute when an* eclipse of the sun or 
moon commenced or ended; and he can 
then figure forward, under the rules and 
principles laid down by Copernicus, Kepler, 
and Newton, to the far-distant future, and 
record with mathematical certainty the 
precise minute when Venus shall begin 
its ten-thousandth transit from the one 
recently witnessed!

What inscrutable assurance, then, in a 
scientist asserting in the face of such 
mathematical facts as these that the evo- 
lution of the horse, by its degeneracy from 
a more highly organized and differentiated 
animal, is as demonstrably established as the 
Copemican system of astronomy! Yef 
these are the teachers who sneeringly al
lude to the marvelous flexibility of Scrip
ture language, which may possibly have a 
double signification,—who vauntingly bid 
us accept such science (!) as evolution 
based on the “ history of the horse,” in 
place of the religion of the New Testa
ment,— who learnedly ignore Intelligent 
Causation,—who laugh at the superstitiour 
idea of the immortality of the soul,— and 
offer as a substitute for all these this “de
monstrative evidence” that we are lineal 
descendants of pollywogs and lizards!

I shall here, in parting from Professor 
Huxley, take the liberty of turning him 
directly against himself. He asserts in 
these lectures that evolution is a true physi
cal cause for the orohippus with four toes 
changing into the mesohippus with three 
toes, and then into the horse with no toes, 
while “evolution” means exactly the op
posite, and while such a difference neces
sarily constitutes a “leap,” which Mr. Dar
win says natural selection can not take. 
The Professor remarks:—

“ A true physical cause is, however, admitted to 
be such only on one condition—that it shall account
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fo r  a ll the phenomena which come w ithin the range r 
o f  its operation. I f  it is inconsistent w ith any one 
phenomenon it must be rejected.’*—Huxley,Man*s 
Place in  N ature, p. 126.

Now, this completely overthrows the 
theory of descent, for here is “one phe
nomenon ” with which evolution is dia
metrically “ inconsistent/* since it means 
the opposite in every sense of the word, 
and therefore, by the authority of Profes
sor Huxley himself, “// must be rejected** 
as “a true physical cause**! Does not evo
lution, therefore, “ fall to the ground** at 
the hands of one of its ablest exponents? 
(See another quotation from Professor 
Huxley, equally fatal, on page 325.) For 
surely, as the difference between any one 
of these species of *hippus and the one 
nearest to it constitutes necessarily “a great 
and sudden leap,’* which natural selection 
could not take, if Mr. Darwin is admitted 
as authority, unless connected by numer
ous “ slight successive variations,** it fol
lows that so long as such slight transitional 
forms are not produced and can not be 
produced as evidence, so long does evolu
tion fail to constitute “a true physical 
cause,** and therefore “must be rejected.’* 
If Professor Huxley shall say that such 
transitional forms in the shape of “slight 
successive variations’* will yet be found 
some time in the future, then, I answer, 
wait for your “ true physical cause” till they 
are found and produced as evidence; for, 
until such time, evolution “must be re
jected,” by your own consistent law of 
logic, as here laid down!

I have thus considered all the main ar
guments heretofore advanced by evolu
tionists in support of Mr. Darwin’s theory 
of descent. I began with reversions and 
the great class of arguments based on em
bryology, leading on to rudimentary organs, 
anatomical resemblance, the achievements

f of the breeder and the fancier, ending with 
the geologic record and the graduated suc
cession of paleontologic remains.

By the simplest and most casual analy
sis, and even from a superficial examina
tion of these various classes of facts, it has 
been seen that every argument relied upon 
in support of evolution not only fails to 
aid it in the slightest degree but has been 
shown to be directly and absolutely op
posed to the system, by fair rules of logic 
and universally accepted definitions of 
words. It must therefore strike the reader 
—since not a single argument heretofore 
considered unanswerable is found to favor 
the theory, but that all classes of physio
logical and biological facts are opposed to 
to it—that a weaker and more fallacious 
scientific hypothesis has not been seriously 
proposed from the days of Aristotle to the 
present time. It is simply a matter of as
tonishment that every argument adduced 
by these authors, on being brought to the 
test of even a casual examination, should 
not only have turned out hopelessly weak 
but utterly self-stultifying. That a number 
of the greatest naturalists and most learned 
scientists,such as Darwin, Huxley,Wallace, 
Tyndall, Haeckel, SpefiCer, f̂cc., should not 
have been able to see the utter inefficiency 
and defectiveness, to say nothing of the 
self-contradiction of the main arguments 
they have been employing for so many 
years, is enough to weaken one*s faith in 
the value of intellectual culture or the ben
efits resulting from a scientific education. 
At all events, it goes to show that the time 
has come for people, even of the most or
dinary education, to think for themselves 
rather than subscribe unreservedly to the 
opinion of any scientist, however learned, 
—believing, as they may safely do, from 
this on, that the greatest minds oftentimes 
fall into the greatest errors.
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Chapter XI.
DIFFICULTIES AND INCONSISTENCIES OF

EVOLUTION.

The Origin of Wings in Birds, Bats, and Insects, Wholly Inexplicable on the Principles of Natural 
Selection.—  A Difficulty which Evolutionists never Attempt to Meet.—  Natural Selection can Only 
Work on Useful Organs and Variations.—  Incipient Wings shown to be not only Useless but Injurkras, 
if they ever Existed.— As Natural Selection can make no “ Leaps,0 Wings must have been Miraculously 
Created.—  Reasons for this Conclusion.— The First Wings demonstrated to have been Miraculously 
Formed.—  All Mechanical Operations which Overcome Laws of Nature, Supernatural.—  No Device, 
such as a Wing, where Multiplied Parts show Design for One End, can Result Without Primordial In
tellect.—  The Flying of Human Beings, by Mechanical Wings Alone, not only Possible but Probable 
in the Near Future.—  Mr. Darwin’s Theory Again Breaks Down by his own Express Stipulation.— The 
Rattlesnake’s Musical Appendage could not have been Started by Evolution, even if it could A fterw ard  
be Improved by it.— The Venom of Serpents Conclusive Proof Against the Theory, being a Wonderful 
Chemical Combination Relating Solely%to Other Organisms.—  It could only have Originated by Prior 
Intelligence.— The Vegetable Kingdom has Many Examples of Design, and a Clearly Intelligent and 
Preconceived Intention.—  The Pappus of the Thistle and Dandelion, for Carrying Seeds through the 
Air, could not have Originated by Natural Selection, as their Incipiency would have been Wholly 
Useless.—  Mr. Darwin Admits that bn Certain Conditions his Theory would be Annihilated.—  The 
Conditions Distinctly Complied With, to the Letter.—  Peculiar Odor and Flavor of Ants and Bees made 
for the Special Benefit of Other Species.—  The Odor of the Fox’s Feet not for its own Good (since it 
leads to its Destruction), but for the Advantage of the Dog and Wolf.—  Inconsistencies of Evolution 
Pointed Out.—  The Mane of the Lion claimed by Mr. Darwin to have been Developed as a Protection. 
—  The Question of the Neck of the Giraffe having been Elongated to Reach the Branches of Trees 
Examined.—  The Whole Supposition Shown to be Clearly Absurd.—  The Trunks of Elephants Con
sidered.—  The Hive-Bee’s Sting Developed to Cause Suicide if Used.— Natural Selection could not 
have Produced it.—  Useless Bees, such as Hornets, Wasps, and Bumble-Bees, can Sting Without 
Danger to Themselves.—  The Reason Why, and a Design in this Difference.—  The Mimicry of Insectŝ  
Worms, &c., for Protection from Birds, Examined.—  Mr. Darwin Congratulates Himself that he haa 
Aided in Overthrowing Creation.—  A Former Pledge Redeemed.—  Professor Haeckel Proved to Have 
Unwittingly Yielded the Whole Question of Evolution.—  He is Indorsed by Mr. Darwin.— The Proof 
Conclusive.—  Mr. Darwin again Admits his Theory will “ Break Down” on Certain Conditions.— These 
Conditions Pointed Out in Hundreds of Instances.—  He Furnishes Himself the Direct Proof which 
Breaks Down his Theory.—  He Virtually but Unwittingly Admits that Wings must have been Created. 
— Self-Contradictions and Inconsistencies Multiply.— The Theory of Descent Hopelessly Breaks Down.

The object in this closing chapter will 
be to point out some of the more promi
nent and manifest difficulties in the way 
of evolution as a reasonable or scientific 
hypothesis,and to indicate such contradic
tions and inconsistencies as can not pos
sibly be found in a theory based on truth, 
whether claiming to be scientific or not.

The evident impossibility of the origin 
of wings9 for example, in flying animals,

such as birds, bats, insects, and some rep
tiles and fishes, by natural selection, is < 
alone sufficient to overthrow evolution if 
there was not another objection to the hy
pothesis. It is a difficulty which has not 
only never been answered, but has re
mained a distinct rebuttal of the evolution 
hypothesis ever since the first publication 
of Mr. Darwin's Origin o f Species. In his 
later editions of that work, he has had the
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candor to refer to this objection and state 
it, but has lacked the candor to admit its 
unanswerable character,—while, at the 
same time, he does not even make an at
tempt to meet it. No better proof need 
be asked to show that the origin of wings 
must have been the result of special mirac
ulous creation than this failure on the part 
of all evolutionists, from Mr. Darwin down, 
to point out even a supposable solution on 
the basis of natural selection. If any im
aginable explanation had been possible it 
would surely some time or other have been 
attempted. How such great naturalists as 
Darwin, Huxley, and Haeckel, can feel 
satisfied to still believe in evolution while 
quietly ignoring this crushing difficulty, 
seen in its millions of forms all around 
them,—while each bird, bat, or insect, con
stitutes a perpetual refutation of their 
theory of natural selection,—is more than 
I can comprehend. The reason why they 
can not even attempt an explanation of 
this problem will now be clearly shown.

Natural selection, Mr. Darwin repeatedly 
and particularly reminds his readers, can 
not, in the first place, produce an organ of 
any kind, since it can not even cause the 
smallest variation, thousands of which it 
takes to constitute an organ, if carefully 
preserved. It can only cultivate organs 
after they exist and are useful, by saving in 
one direction such variations as “arise” by 
unknown laws, and tend to add to their 
usefulness:—

“ Several writers have misapprehended or ob
jected to the term natural selection. Some have 
even imagined that natural selection induces vari
ability, whereas it implies only the preservation of 
such variations as arise and are beneficial to the 
being under its conditions of life.”— “ Unless favor- 
able variations be inherited by some at least of the 
offspring, nothing can be effected by natural selec
tio n ''—  D arwin, O rigin o f Species, pp. 63, 80.

Mr. Darwin and other evolutionists can 
easily tell how natural selection might cul

tivate a bird's wings by making them more 
and more effective after such wings exist, 
and are so far useful as to answer the func
tional purpose of flying. But until the 
wings of birds are so far developed as to 
actually serve the purpose of flight they 
are utterly useless (with a very few excep- 
tions, as in the case of the ostrich,) and 
Mr. Darwin is well aware of it. Hence, 
natural selection could not have touched 
the first bird’s wings during all their in
cipient stages of development, since such 
stumps or rudiments of wings could have 
been of no service to the bird. The com
mon intelligence of every reader must as
sure him that a stump of a wing in any 
animal would not only be useless but would 
be a clumsy and awkward appendage, bur- 
thensome for transportation and requiring 
extra nutrition for its growth and waste of 
substance. Hence, during all the incip- 
iency of the wing-bones in starting the or
gan, or until the wings became at least of 
sufficient size to aid in running, as with 
the wings of the ostrich referred to, they 
would be not only useless but harmful, for 
the reasons given. No answer can possibly 
be made to this state of facts; and there
fore no answer has ever been attempted.

There is a distinct intelligent design in 
the wing of a bird, bat, or insect, and it 
defies the ingenuity and reason of any mart 
to conceive of such adaptation of the most 
wonderful mechanical principles and parts 
to uses and results, without admitting an 
intelligent purpose in the very incipiency 
of the mechanism. Atheism, materialism, 
pantheism, evolution, and every other the
ory or philosophical hypothesis which de
nies the absolute and intelligent existence 
and intervention of a personal Creator 
must forever stand dumb and confounded 
in the presence of a humming-bird. The 
whole question of evolution, with its truth 
or falsity, is thus narrowed right down to
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this one class of facts—the wings of birds. 
If they could not, by any possibility, have 
been originally produced by natural selec
tion, as I will now demonstrate, then the 
intervention of an intelligent Creative Will 
is an unavoidable necessity. No candid 
evolutionist can or will dispute this.

The idea of the possible development of 
a wing by natural selection saving up slight 
favorable variations is a very different 
thing from the development of a leg in a 
snake, for instance, or any animal which is 
legless, and which moves on the ground. 
Evolutionists might, with some show of 
plausibility, claim that the nascent leg of 
a reptile, even in its most incipient rudi
ment or before it showed through the skin, 
might be of some use in causing a sensible 
protuberance of the surface at that portion 
of the body which might act upon the 
ground in helping to move the body of the 
snake. But not so with the wing of a bird. 
All its earlier stages of development would 
not only have been useless but actually 
harmful, as shown, consuming nutrition 
and strength for transportation; and there
fore natural selection, so far from assisting 
its development, would, aided by the econ
omy of growth, have suppressed it, since 
Mr. Darwin in a score of places reiterates 
the law that natural selection “acts only,” 
“acts exclusively,” “acts solely,” in saving 
variations which are “beneficial,” while he 
repeatedly tells us that “This preservation 
of favorable individual differences and 
variations, and the destruction o f those which 
are injurious [such as partly developed 
wings, which could be of no service,] I have 
called natural selection or survival of the 
fittest.”—(Origin o f Species, p. 63.)

The movement of any body through the 
air which is many times its specific gravity 
is utterly unnatural, and opposed to every 
law or principle of evolution as expounded 
by Mr. Darwin above. Such a mode of

locomotion as the movement of a body 
through the atmosphere having a thousand 
times its weight being absolutely opposed to 
Nature, is, therefore, in its original design 
and construction, supernatural! Being su
pernatural, and depending for its accom
plishment on the combination of numerous 
mechanical devices and principles, in op
position to the laws of Nature, and em
bracing the highest elements and faculties 
of reason, it amounts to an absolute de
monstration that the first wings were con
structed and adapted to their use by an 
intelligent Creative Will!

Evolutionists often ask their opponents 
to produce a miracle. I assert that birds, 
bats, and insects, are perpetual and unmis
takable miracles, at least in their primal 
origin, according to the intrinsic definition 
of the word. Our dictionaries define a 
miracle to be a supernatural event—an oc
currence contrary to the established laws of 
Nature. The flying of a bird, a thousand 
times heavier than the air, is a purely me
chanical process,—an operation of the very 
highest order of intelligent skill,— and is 
accomplished in violation of the central 
law of Nature—gravitation. There is no 
part of the process of flying but what is or 
must have been in its primordial com
mencement a miraculous operation, since 
all mechanical results come from the in
telligent use of one law of Nature by which 
to overcome another, and are therefore 
supernatural events.

Thus, evolutionists have the indispu
table proof of bona fide miracles all around 
them all the time; while the inventor who 
shall in the future construct an  apparatus 
by which a man may fly through the air br 
the mechanical aid of wings alone, operated 
by his own individual strength, will hate 
wrought a new miracle in mechanics, and 
one of the greatest since the world began 
Such a supernatural event I believe not
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only possible but probable, and in strict 
accord with the rapidly advancing triumphs 
of human skill in employing one set of 
Nature’s laws to overcome and render 
subservient another set.

While the assumption here maintained 
(that the incipient structure or unusefui 
stage of a bird’s wing, if developed at all, 
could not have been produced by natural 
selection,) would seem an almost self-evi
dent proposition, I will add a few remarks 
and quotations which will prevent the most 
casual reader from losing the annihilating 
force of this single argument.

I have already shown from Mr. Darwin, 
as just quoted, that natural selection can 
not induce a single variation, much less a 
whole organ,—that it can “only” save by 
survival of the fittest those slight variations 
which happen to “arise” and are “bene- 
fic ia l” to the creature. As shown in the 
preceding chapter, Mr. Darwin lays it 
down as a law of evolution, that natural 
selection can not advance by sudden leaps> 
but must proceed by means of short and 
slow steps. I will add here a citation or 
two:—

“ Natural selection acts only by taking advantage 
of slight successive variations; she can never take 
a great and sudden leap [such as producing an effi
cient wing], but must advance by short and sure 
though slow steps. "

“ Natural selection is a slow process, and the same 
favorable conditions must long endure in order that 
any marked effect should thus be produced."

“ As natural selection acts solely by accumulating 
slight successive favorable variations, it can produce 
no great sudden modifications [such as a useful 
wing]; it can act only by short and slow steps."

“ Natural selection acts exclusively by the pre
servation and accumulation of variations which are 
beneficial."— D arwin, O rigin o f Species, pp. 97, 
156, 180, 413.

The reader can not misunderstand this 
language. A wing of a bird has a score or 
more of distinct, ingenious, but co-ordi
nated parts and devices, each of which is

essential to make it useful, the whole show
ing unmistakably the work of the highest 
order of intellectual skill .and designing 
capability. Such a complex and perfect 
organ could not have come by chance as a 
monstrosity or a single spontaneous varia
tion. It could not have been produced by 
evolution, for natural selection makes no 
“sudden leaps” nor saves any such mon
strosities should they occur, since it “acts 
solely by accumulating slight successive 
favorable variations,” and “tan ac, only by 
short and slow steps” As if to impress it 
on the reader’s mind, Mr. Darwin takes 
pains to show that monstrosities, should 
they occur in a species, can not be saved 
by natural selection, but will be soon lost 
and obliterated by intercrossing with the 
normal individuals. (See pages 394, 395, 
of this book.) He also adds:—

“ We have abundant evidence of the constant 
occurrence under Nature of slight individual differ- 
ences of the most diversified kinds; and thus we are 
led to conclude that species have generally origi
nated by the natural selection, not o f abrupt modi- 
fications, but of extremely slight differences—A ni
mals and Plants, vol. ii., p. 495.

Here, then, we have the demonstration, 
so completely established by Mr. Darwin 
himself that there is no evading or misun
derstanding it, as follows: The wing of the 
first bird in its incipient stages, if it came 
by “ short and slow steps” at all, would 
have been wholly useless, and not only 
useless but absolutely injurious during 
numberless generations of incipiency, for 
reasons given. As “natural selection acts 
exclusively by the preservation and accu
mulation of variations which are beneficial” 
and “ the destruction of those which are in
jurious,” it could have done nothing toward 
developing the first pair of perfect wings, 
since it could not touch them till they were 
already sufficiently developed to be useful’ 
except to destroy them as “ injurious” ap
pendages! Hence, here is one complex
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organ, in tens of thousands of forms, which 
is outside of the operations of evolution, 
and must therefore be inevitably relegated 
to the intelligent workings of the Creative 
Will. Can anything be more clearly de
monstrated?

How completely, then, does Mr. Darwin's 
theory again “break down" by his own 
definite stipulation, already quoted. Here 
it is reproduced, that the reader may not 
lose the benefit of the edifying lesson which 
it inculcates:—

“ If it could be demonstrated that any com plex  

organ  [such as the wing of a bird] existed, which 
could not possibly have been formed by numerous 
successive slight modifications, m y theory w o u ld  

a b so lu tely  break dow n ."— Darwin, O r ig in  o f  Spe

c ies, p. 146.
The demonstration is “ absolutely" com

plete, since it is in Mr. Darwin’s own very 
concise and unmistakable language. Not 
only have we “demonstrated" a single 
“complex organ"—all he stipulates— 
which could not “ possibly" have been 
produced by “ numerous successive slight 
modifications,” but we have pointed out 
countless millions of them all around us in 
the wings of the myriad birds, bats, and 
insects, not one of which could have been 
so produced, since they would have been 
utterly useless during all their “ numerous 
successive slight modifications," or until 
they had attained functional capacity! I 
ask the reader, therefore, does not his the
ory “absolutely break down"?

The wings of flying creatures are not the 
only organs, however, which necessarily 
“break down" Mr. Darwin’s theory. He 
alludes to the musical appendage of the 
rattlesnake as intended to frighten away 
its enemies. Now, we can safely admit 
that natural selection might cultivate this 
rattling apparatus, making it more and 
more useful after it had been so far de
veloped as to produce an alarming sound, 
by continually preserving those reptiles

which had the best developed rattles. But 
what produced this rattle in its incipiency 
up to the point of utility? What caused 
the first joint of this rattle, which will make 
no sound and would be of no possible use 
in alarming enemies ? Then, what prepared 
the end of the tail especially for the growth 
of such an organ? Natural selection did 
not do it, as it can act only on useful or 
beneficial organs! Hence, the rattle of 
this snake was originally designed by an 
intelligent Creative Will, and thus “ abso
lutely" breaks down the theory of descent, 
according to Mr. Darwin’s definite agree
ment.

Not only the rattle but the encysted 
poison beneath the serpent’s fangs is 
clearly beyond the power of natural selec
tion. This venom has exclusive reference 
to the organisms of other animals, and in
volves the nicest and most profound know
ledge of chemical principles. It is not of the 
least direct use to these reptiles, as they are 
proved to live just as long after the vesicle 
is removed. As serpents are among the 
earliest land animals, they were produced 
with this most complex chemical adapta
tion to other animals lofig before their 
natural enemies were in existence! Hence, 
even if the gradual development of this 
poison in the snake were possible by natu
ral selection^ as a weapon of offence and 
defence, through its relationship and com
bats with other animals, it is utterly barred, 
since its natural enemies had yet to be 
created.

But if even they had existed, the incip
ient correlation and co-ordination of inge
nious parts necessary to make this poison 
beneficial as a weapon is entirely beyond 
the power of natural selection. Without 
the tubular fang the poison could not be 
conducted into the wound, to be made 
effectual; and without the vesicular cyst 
secured to the base of the fang and open
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ing into its conduit^ the poisonous secre
tion would be of no use. Which was de
veloped first—the hollow tooth or the ve
sicle to contain the poison? Either of them 
developed before the other would have 
been useless, and hence could not have 
been produced by natural selection, as 
Mr. Darwin tells us in twenty places. If 
they were both gradually developed to
gether, what good would a partly de
veloped sac have done, or while in its in- 
cipiency, before it would hold the poison? 
—and of what use would a fang have been 
with its conduit but partly perfected?—and 
of what benefit would both have been if 
the complex secretive vessels conveying 
the fluid to the sac had been absent?—and 
then how could the poison have been in
jected into the wound after the cyst, the 
secretive vessels, and the hollow tooth, 
were perfect, but for that most wonderful 
system of muscles by which the contraction 
of the cyst is effected? Yet all these com
plicated parts, if developed at all, were, 
during their incipiency, absolutely worth
less so far as their ultimate end or use was 
concerned,— since, being of no use to the 
serpent itself, they were only serviceable 
as a weapon when perfected and all com
bined so as to act in co-operation and 
correlation.

It conclusively follows, therefore, as 
natural selection can “act only” in culti
vating useful organs, that the cyst, the 
contracting muscles, the secretive ducts, 
and the tubular fang, in all their incipient 
stages of development (if developed at all) 
were completely beyond the reach of evo
lution, and hence must have been the re
sult of a designing and intelligent Creative 
Will. These are only bare specimens of 
the tens of thousands of insuperable diffi
culties in the way of Mr. Darwin’s theory 
of development throughout every depart
ment of Nature’s polity.

Even in the vegetable kingdom the same 
law prevails. There are many organs in 
flowers and plants, such as numerous spe
cies of orchids, which could only have 
been formed and adjusted to their uses 
by the designing capacity of an intelligent 
Creative Will,— organs which would have 
been wholly useless in their incipient stages 
of development if gradually produced by 
evolution. They ihust therefore have been 
created complete, or at one “sudden leap.” 
I will give but a single illustration of this 
law in the pappus of the thistle or dande
lion, which I have never seen noticed. 
Mr. Darwin urges, and correctly I have 
no doubt, that the real design or object 
of the thistle-down is to carry and dis
tribute the seeds of the plant by floating 
them through the air. Yet he is so short
sighted as to suppose that natural selection 
could build up this pappus to its floating 
capacity by “short and slow steps,” while 
such down , in its incipiency would have 
been absolutely useless, and therefore be
yond the reach of natural selection! I will 
quote his words:—

“ If it profit a plant to have its seeds more and 
more widely disseminated by the wind, I can see 
no greater difficulty in this being effected by natural 
selection than in the cotton-planter increasing and 
improving by selecting the down in  the pods on h it 
cotton-trees.”— O rigin o f Species, p. 67.

Really, if Mr. Darwin is so blinded by 
evolution that he “can see no greater diffi
culty” in the operations of a thistle under 
so-called natural selection than in the in
telligent selection practiced by the cotton- 
planter, he ought to see no manner of 
“difficulty” in the miraculous creation of 
each separate species. The truth is, no 
man can candidly say what Mr. Darwin 
so deliberately says above and be in a 
state of mind to reason logically on any 
subject. Besides, the cotton-planter would 
not think of improving the down of his
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cotton-pods till the down existed. Here, 
then, by this single illustration, evolution 
completely breaks down; for, as natural 
selection can only act on the thistle-pappus 
after the down has attained a useful size, 
or is sufficiently developed to admit of its 
being carried by the wind, will Mr. Darwin 
tell us what started this incipient down 
and developed the beautifully complex 
organ out of which these myriad hairs 
shoot? This focal organ is specially 
adapted to the outgrowth of these down- 
hairs, and is of marvelously complex struc
ture under microscopic power, containing 
hundreds of separate and correlated parts, 
and hence must have been specially pre
pared for the development of that mass of 
down! It follows, therefore, that natural 
selection is utterly overthrown, since this 
focal organ, with its countless incipient 
hairs of down were absolutely useless till 
the down was sufficiently developed to be 
drifted by the wind. Hence, natural selec
tion could have had nothing to do with it 
in its original and complicated structure, 
and therefore Mr. Darwin's theory must 
“absolutely break down,” by his own ex
press stipulation.

I am compelled to admire the extrava
gantly liberal propositions of Mr. Darwin, 
if I am obliged to disagree with his logic. 
He not only stipulates that his “ theory 
would absolutely break down ” if a single 
organ could be found which natural selec
tion could not have developed, but he 
frankly declares:—

“ If it could be proved that any part o f the struc
ture of any species had been formed for the exclu
sive good of another species it would annihilate 
my theory, for such could not have been produced 
by natural selection.”— O rigin o f Species, p. 162.

Why did Mr. Darwin carefully use the 
word “species” in the above stipulation in
stead of the word beingf Evidently it was 
a matter of shrewd precaution; for, had

he stipulated “any part of the structure of 
any being” “ for the exclusive good of 
another being” he would have just annihi
lated his own theory by proving, as he did, 
that the mammary glands of every mother 
throughout the class of mammals are de
veloped “exclusively,” not for her own 
good but for the good of other beings! 
But as carefully as this precaution aims to 
guard the difficulty, it falls fatally short, 
for the mammary glands of the first mam
mal mother were developed (if developed 
at all) for the benefit of all the mammal 
“species” on earth, since they all came from  
her by transmutation! How much does 
Mr. Darwin’s theory lack of being annihi
lated, then, according to his own agree
ment?

But there are numerous species which 
have parts (or qualities, which are the same 
thing,) exclusively for the benefit of other 
species. The flavor and odor of the ants, 
which adapt them to the taste and smell 
of the ant-bear, can be of no service to 
these insects. For countless generations 
natural selection has kept right on culti
vating the emmet, keeping up its peculiar 
flavor which adapted it to the peculiar ap
petite of the ant-eater, when, by survival 
of the fittest, it might have completely 
changed both its flavor and odor to a 
quality which would have disgusted its de- 
vourer.

The same is true of the peculiar flavor 
of the hive-bee, which adapts it to the 
special benefit of the midwald, a bird which 
feeds on nothing else. Mr. Darwin urges 
with all his ingenuity that the marvelous 
instinct of the hive-bee, as well as its re
markable structure,is the result of “numer
ous successive slight variations ” saved up 
from age to age “by natural selection” for 
the good of this insect. Yet this “ scruti
nizing” law keeps right on cultivating the 
flavor of this insect, which it has otherwise
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so vastly improved, and which fits it so 
exactly and “ exclusively” for the appetite 
of the midwald, since it is fair to infer, as 
the bees do not eat one another, their pe
culiar flavor must be for the special benefit 
of this other species, and therefore must 
inevitably “annihilate” his theory!

The odor of the fox’s feet “ is for the 
exclusive good of another species,” the 
wolf or the dog, since by it the latter is 
enabled to run down and destroy the for
mer on account of greater endurance. The 
odor of the fox is clearly, then, of no good 
to it, since it is the most efficient means of 
its destruction. That this proverbially cun
ning animal knows instinctively that its 
odor is its deadly enemy, and would, no 
doubt, be glad to have it abolished, if pos
sible, is proved by its habit of “doubling” 
on its own track to misdirect the hounds. 
Yet Mr. Darwin’s “scrutinizing” law of 
natural selection, after weeding out the 
foxes for ages which gave forth the 
strongest odor, on the principle of survival 
o f the fittest or the less odorous, still con
tinues right on cultivating this destructive 
quality, which can only be for the “ exclu
sive good ” of renard’s enemies! Hence, 
by the unanimous judgment of all the foxes 
in Christendom and heathendom, Mr. Dar
win's theory is hopelessly annihilated, ac
cording to his own stipulation!

But, then, Mr. Darwin would say, while 
natural selection was substituting a new 
flavor for the ant it would also have been 
at work on the ant-bear, changing its taste, 
so that in the end the ant would not have 
gained anything by the modification! This, 
however, does not quite correspond with 
the work of natural selection, which Mr. 
Darwin and Mr. Wallace so elaborately 
discuss, where worms and insects of vari
ous kinds are made to imitate the bark of 
trees, dead and green leaves, &c., all to pro
tect them from the devouring insectiverous

birds. It is remarkably strange that natu
ral selection should have thus devoted all 
its attention to the form and color of worms, 
while neglecting the eyes of the birds!. Had 
the birds' eyes been as assiduously culti
vated as the color and form of these in
sects, their imitation of the leaves and bark 
of trees would have done them no manner 
of good, and the mimicry would have con
sequently been abandoned in its incip- 
iency.

This stupid performance of Nature is 
also illustrated by the mane o f the Hon, 
which, Mr. Darwin gives it as his learned 
opinion, was developed by selection to 
protect his neck from the teeth of other 
lions and the teeth and claws of tigers! 
But it seems singular that the teeth of the 
tiger were completely neglected by natural 
selection, while taking the particular pains 
to produce such an enormous growth of 
hair as a protection for the lion! If natural 
selection devotes such careful attention to 
worms and insects, it might show a little 
regard for the tiger’s teeth, and at least 
cause them to keep pace with the hair on 
a lion’s neck!

But is not Mr. Darwin slightly mistaken? 
The tiger finds the lion’s matted mane an 
excellent foundation into which it fastens 
its teeth and fore-claws while using its 
hind-claws in fearful lancination upon the 
loins and hips of the lion, where natural 
selection has wholly neglected to provide 
a suitable protection! I think the lion 
can justly enter his stentorian protest 
against Mr. Darwin’s “scrutinizing” law, 
as a great scientific humbug in furnishing 
him with a matted mane for the particular 
advantage of the tiger to cling to while un
mercifully raking his hinder parts, where 
there is no protecting hair! And while 
protesting, he should petition natural se
lection to show a little discrimination and 
remove the useless bunch of hair from the
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end of his tail (the. same as that of his 
mane, precisely,) and.distribute it over his 
hips!

Elephants in some parts of India, Mr. 
Darwin says, were gradually destroyed by 
insects which bored into their backs. Now 
this is attributable wholly to the inexcus
able neglect of natural selection in not 
covering the backs of those princely beasts 
with a protection like the lion’s mane! 
That Mr. Darwin’s great and “scrutiniz
ing” law could have done this, and thus 
have saved these pachydermatous probos
cidians of the jungle from such contempt
ible enemies as gadflies is clearly evident, 
after having stretched the same animal’s 
nose five feet long for the primitive pur
pose, as supposed, of smelling at a dis
tance !

If there is the least truth in natural se
lection having elongated the neck of the 
giraffe just to enable it to browse off the 
limbs of the acacia, as Mr. Darwin insists, 
rather than to change its mode of living, 
and cultivate in it a taste and habit like 
those of its sensible neighbor the eland, 
there would have been surely no trouble 
in evolving a carapace for the back of the 
elephant as impenetrable as that of the 
tortoise, or else in extending its trunk till 
it would reach clear around it! Pshaw! 
This whole business of natural selection, 
judging it by its bungling operations, is an 
unmitigated fraud on the brute creation. 
While.it can industriously build up a mane 
on the lion’s neck, it leaves its loins at the 
mercy of the tiger and protects the end 
of its tail! While it allows certain insects 
to bore into the elephant’s back for the 
want of a coat of hair half as dense as 
that of the lion’s mane, it changes other 
insects into forms and colors to protect 
them from the hungry birds, at the same ( 
time totally neglecting the birds’ eyesight, j 
It stretches the complicated neck of the

giraffe, with all its important vital organs, 
such as vertebra, thyroid cartilage, larynx, 
trachea, tongue, aesophagus, with the nu
merous arteries, ligaments, and muscles in
volved, to enable it to reach the branches 
of trees, when by simply stretching its nose 
as it did in the case of the elephant, it 
could have reached much higher branches 
and stood square .on its feet! Inconsis
tency, thy name is evolution!

The hive-bee is another example of the 
infamous unfairness of natural selection. 
While this most valuable and intelligent of 
all insects has its defensive weapon so 
awkwardly constructed by Darwin’s “scru
tinizing” law that it is compelled to com
mit suicide by pulling out its barbed sting 
whenever it defends itself from an enemy, 
all other bees, such as wasps, hornets, 
bumble-bees, &c., worthless and uncivilized 
in habit, can sting ad libitum without doing 
the least damage to their own mechani
cally constructed weapon. And, further, 
while the bumble-bee has a proboscis suf
ficiently long to suck red clover and extract 
its precious stores of delicious nectar which 
hive-bees so dearly love (as proved by their 
sucking at broken corollas), the probos
cides of the latter have been neglected for 
ages by natural selection, when the six
teenth of an inch added would have opened 
up to these deserving little geometricians 
untold wealth of honey. Yet a worthless 
moth, Mr. Darwin assures us, has had its 
proboscis extended by natural selection 
four inches in length, simply to adapt it to 
sucking the nectar from a single bell
shaped flower! Just a hundredth part of 
this development added to the hive-bee’s 
proboscis would have enabled it to suck 
the red clover, and thus compete with its 
big, awkward cousin.

Now, is it at all reasonable or probable 
that the same “ scrutinizing” universal law, 
natural selection, should have developed
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so enormously the proboscis of a moth 
while utterly neglecting the most persist
ently industrious insect in the world? Is 
if not rather probable and reasonable that 
both species are exactly as they were cre
ated primordially by the intelligent cause 
of all animal forms? Is it not altogether 
and rationally more probable, even if nat
ural selection is ail Mr. Darwin claims it 
to be, that it should have acted on this 
moth in such a manner as to change its 
habits and mode of living to that of ordi
nary millers and butterflies rather than to 
have kept on in one direction till such a 
prodigious and monstrous proboscis had 
been formed?

This latter question is equally applicable 
to numerous other species. Take the sala
mander, for example, with its extensile 
tongue so enormously developed that it 
can thrust it out seven or eight inches, like 
an arrow, and seize an insect! Even con
ceding such a law as natural selection and 
such a process as specific development, is 
it not vastly more probable that this little 
reptile would have been adapted by evo
lution to a mode of life and a means of 
securing food analogous to that of the 
newt or the frog rather than to have under
gone such an almost miraculous transform
ation in its tongue? It would seem infinitely 
more sensible and consistent that it should 
have evolved by an increasing strength in 
its legs, and thus have attained an agility 
enabling it to leap Upon its prey with the 
requisite precision and velocity. The ex
tensile elongation of one of its fingers 
would have seemed far more probable and 
consistent. This enormous extension of 
the tongue is absolutely the last thing any 
one but a perfect inventor could have 
thought of. I should have undertaken to 
make it feed on grass or dig for worms 
twenty times over, had I been natural se
lection, before thinking of such an ingeni

ous and apparently impossible contrivance* 
Yet the same “ scrutinizing” principle, ac
cording to Mr. Darwin, did this whicb 
leaves barbs on the sting of the hive-bee^ 
by which it kills itself whenever it under
takes to defend itself!

Of course, it would not suit Mr. Darwin's 
designless and purposeless ideas of the 
universe to suppose that the hive-bee was 
originally intended as man’s servant, and 
that its self-destructive barbed sting was 
a wise provision by which to gradually 
weed out, by a kind of natural selection, 
the more vicious and belligerent individ
uals, and thus adapt the community more 
and more to the wants of man, by making 
it more and more domestic and less and 
less dangerous; while, at the same time, 
such bees as can never be of service to 
man—the hornet and wasp—are left with 
weapons, however harmful to their ene
mies, perfectly harmless to themselves! 
Such a conception of the hive-bee and its 
self-destructive sting would not have an
swered Mr. Darwin's purpose at all, as it 
would at once have involved the necessity 
of an intelligent Creative Will for the 
origin of each species, and rather than to 
admit such a fatal blow to evolution as the 
hand of God in Nature would necessarily 
be he would rather see natural selection 
proved guilty of a thousand just such in
explicable inconsistencies as I have been 
pointing out.

His chief congratulation of himself, as 
he takes a retrospect of his work in a late 
publication, is that he has at least done 
something to cripple the idea of an intel
ligent Creative Power in the origination of 
the various specific forms:—

“ I may be permitted to say, as some excuse [for 
errors in a former work] that I had two distinct ob
jects in  view: firstly, to show that species had not 
been separately created; and secondly, that natural 
selection had been the chief agent of change. . . .
I was not, however, able to annul the influence of
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my former belief, then almost universal, that each
species had been purposely created. . . .  I  have at 
least, as I  hope, done good service in  aiding to over
throw the dogma o f separate creations.”— Darwin, 
Descent o f M an, p. 61.

If the reader will pardon the egotism, I 
will add, as modestly as possible, the belief 
that ‘*1 have at least, as I hope, done good 
service in aiding to overthrow the” almost 
infinitely absurd theory of natural selec
tion !

My limit forbids me touching upon more 
than a fraction of the inconsistencies which 
crowd upon and overwhelm Mr. Darwin's 
theory of natural selection; yet I must 
name one which is so self-evidently suici
dal that it is a profound puzzle how this 
shrewd naturalist could ever have been led 
to iterate and reiterate a principle so fatal 
to evolution. I refer to the law,emphasized 
in more than twenty places in his various 
publications, that, as soon as a species be
comes changed in structure by natural 
selection the improved descendants must 
inevitably exterminate the parent form and 
take its place. To show that I do not 
misconceive Mr. Darwin's real meaning I 
will quote a few specimen passages:—

“ //* a ll cases the new and improved form s o f life  
tend to supplant the old and unimproved form s.”

“ New varieties continually take the place of and 
supplant the parent fo rm .”

“ New and improved varieties will inevitably 
supplant and exterminate the older.”— O rigin o f  
Species, pp. 264, 266, 413.

A mere child is capable of seeing that 
the principle here laid down must neces
sarily and inevitably overthrow the whole 
system of evolution, since it involves the 
existence of but one single species now on 
earth, and that the last one developed by 
transmutation! If the fox came from the 
marsupial as a modified descendant, the 
marsupial, as the “parent form," would 
have been “inevitably" extinguished. If 
the wolf came from the fox by specific 
transformation through Mr. Darwin's law

of development, then the fox would have 
shared the same fate as the parent marsu
pial, and in turn would have been “ inevit
ably" exterminated. If the dog developed 
from the wolf, then no wolf could now 
exist, if there is the least truth in Mr. Dar
win's law. Neither could the dog exist 
after the transmutation to the lemur had 
taken place. And so on through all the 
various species of the monkey, from the 
lemur up to the gorilla; as soon as one had 
given rise to a more perfectly developed 
form, the unimproved parent form must 
“inevitably" have suffered extirpation, 
leaving, as a matter of course, but one 
permanent breed of monkeys in existence 
all the time, and that the highest or last 
developed! And,finally,when some orang
outang gave the initial divergence which 
inaugurated the human race, the last spe
cies of the monkey would have perished, 
since the law is inan tabley as laid down by 
Mr. Darwin, that the “ New. and improved 
varieties will inevitably supplant and exter
minate the older.”

Thus, the self-stultifying principle of 
evolution under natural selection, as ex
pounded by the founder of the system/ 
involves the necessary and unavoidable 
fact that man should now be the only living 
species on this earth, since every form be
low him through which his line of descent 
has progressed would have successively 
and‘“inevitably" succumbed and been ex
terminated as soon as each improved form 
had made its appearance! The fact, there
fore, that we now have a hundred thousand 
species of living animals known to zoology, 
all of which have survived that inevitable 
extermination which is and must be the 
necessary result of evolution, if it be a true 
theory, shows conclusively that we have 
one hundred thousand living witnesses now 
on earth demonstrating the utter fallacy 
of Mr. Darwin’s hypothesis!
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But, even worse than this: I will now 
prove, from Mr. Darwin’s own express ad
missions, that the start of evolution by 
natural selection from his supposed prime
val form of life was a practical impossi
bility. It will be remembered that all evo
lutionists assume the first animal form of 
life—whether created by miraculous pow
er, as Mr. Darwin concedes, or formed by 
spontaneous generation, as Prof. Haeckel 
assumes,—was the simplest being imagin
able, and that from such a homogeneous 
organism higher organic forms were grad' 
ually and successively differentiated. Now, 
it is easy to prove by Mr. Darwin’s own 
statements, repeatedly made throughout 
his works, that no such differentiation or 
development from a low to a high organism 
would occur in Nature,.*/*** there is no ad
vantage to a simple being in having a higher 
organism/ Look at a few passages:—

very  sim p le fo r m  fitted for very  sim p le co n 

d itio n s  o f  l i f e  [such as his own first forms and those 
of Professor Haeckel] might remain for in d e fin ite  

ages u n a ltered  or u n im p ro v ed ; for what would it 
p r o fit an infusorial animalcule, for instance, or an 
intestinal worm to  becom e h ig h ly  o rg a n ised / ”—  
A n im a ls  a n d  P la n ts , voL i., p. 19.

This very manner of putting the question 
—“for what would it p r o f i t &c., shows 
that thi* author means to convey the idea 
that it wi.uld profit them nothing. Then, as 
natural selection only acts on profitable 
variations,it follows that such simple beings 
as the monera or primordial mollusks would 
not have changed their structures to be
come more highly organized. Mr. Darwin 
says:—

“ Natural selection acts through one form having 
som e advantage over other forms in the struggle for 
existence.”

“ Natural selection a cts o n ly  by the preservation 
and accumulation of small inherited modifications, 
ea ch  p ro fita b le  to th e p reserv ed  b e in g ”—  O r ig in  o f  

S p ecies, pp. 75, 96.
Then, it is clear, since it would not profit 

a  very simple being to change and assume

a high organism, natural selection could 
do nothing with those first forms, conse
quently transmutation receives its quietus 
at the start. This Mr. Darwin absolutely 
confirms, as follows:—

“ U n d er very  sim p le co n d itio n s o f  l i f e  a  h ig h  or

g a n ism  w o u ld  be o f  n o serv ice . ” — O r ig in  o f  S p ecies, 

p. 100.

How, then, in the name of science and 
common reason did natural selection go 
to work to transmute a moneron or a sim
ple mollusk into a higher organism, sincg 
a high organism would be of no profit to 
such simple creatures, and since natural 
selection, as he tells us in numerous places, 
can only work for the profit of a being? 
Thus,his entire theory of natural selection 
is broken down at the very point where he, 
supposes it to have started, and by the in-. 
evitable working of the very laws he has * 
established to control its action; for, if a 
“high organism would be of no service" to 
simple beings “under very simple condi
tions of life” (the very conditions and the 
very beings his transmutation starts with), 
then it utterly prohibits the initial steps of 
evolution, and consequently overthrows 
the whole system!

This sweeping and annihilating conclu
sion harmonizes with the innumerable 
beauties and wonders witnessed in exam
ining the shells of ocean, with their mar
velous symmetry, elegant forms, and ex
quisite shades of color. In particular, the 
forms of the shells of many mollusks, such 
as the wonderful janthina, the beautiful 
triton, and the marvelously balanced sca- 
laria, never could have been produced by 
natural selection, since it works only for 
the good of beings, and the shells here in
dicated are immeasurably more difficult 
for the beings to manage either in the 
breakers or in the deep sea than would 
have been the simple shell of the oyster 
or clam.



The Problem o f  Human U fe.5 i 6

The beautiful variegation and harmo
nious design in form and color in these 
thousands of shells, which no art can ever 
imitate or even approach, have but one 
solution. They are the product of an in
telligent Creative Will acting with the same 
love for the beautiful and varied in form 
and hue which He has instilled into the 
higher and nobler faculties of man. Such 
wonderful designs and patterns, which be
come more and more elaborate and ex
quisite as the microscope unfolds their 
indescribable beauties, can only be con
templated by a well balanced and logical 
mind as the workmanship of an intelligence 
like our own but infinite in ideal, and an 
executive capability immeasurably above 
human powers of conception.

I will now redeem my pledge, made in 
the preceding chapter, and show that Pro
fessor Haeckel distinctly teaches (to the 
utter contradiction and refutation of his 
whole theory) that natural selection is 
limited in its operations to the type or tribe 
of creatures which it is improving,—that 
is to say, the members of one type or phy
lum, such as articulata',can not be changed 
into some form of the vetebrata, nor vice 
versa/  I am sure this would hardly be 
believed, unless I quote his language, for 
it absolutely destroys the foundation of 
evolution, making special creations neces
sary to bridge over the chasms between all 
the different types. These are his words:—:

“ There appears, indeed, to be a lim it g iv e n  to 
the a d a p ta b ility  of every orga nism , by the type o f  its  

tr ib e  o r  p h y lu m . . . . Thus, for example, no verte

brate a n im a l can  a cq u ire th e v en tr a l n erve-ch ord  o f  

a rticu la te  a n im a ls, instead of the characteristic 
sp in a l m arrow  o f  th e vertebrate a n im a ls. However, 
w ith in  th is  h ered ita ry  p r im a r y  fo r m , w ith in  th is  

in a lien a b le type, the degree o f  a d a p ta b ility  is  u n 

lim ited .” [By “ adaptability” he means the same 
as “ transmutability.”]— Haeckel,H isto ry  o fC r e a -  
H on, vol. i., p. 250.

This is a most astounding admission to 
be made by the greatest apostle of Dar

winism in Germany; and, in order to show 
how he is recognized by Mr. Darwin him
self, I quote the following:—

“ Professor Haeckel, in his G en era l M orp h olog y  

and other works, has brought his g re a t k n o w led g e  

a n d  a b ilitie s  to bear on what he calls phylogeny or 
the lines of descent of all organic beings.”— D a r 
w in .—  O r ig in  o f  S p ecies, p. 381.

The statement I have just quoted from 
Professor Haeckel is a part of the “great 
knowledge and abilities" to which Mr. Dar
win refers, and is thus endorsed by him,— 
which is also a clear admission that Mr. 
Darwin himself believes with Professor 
Haeckel that every organism is limited to 
“ the type of its tribe,” and can not by 
natural selection, transmutation, or “adapt
ability,” go beyond it! What clearer 
proof do we need than this concise state
ment that there must have necessarily been 
a special miracle required at the beginning 
of each new tribe or type of organism, since 
the “adaptability” of a being is rigidly con
fined Vo the “ type of its tribe”? It may 
develop or be transmuted in every direc
tion, he says,within the “tribe or phylum,” 
and to this extent the Professor insists that 
“ the degree of adaptability is unlimited" 
but it can not be transmuted beyond such 
type or tribe. He does not leave us in the 
slightest doubt as to what he means by 
“ type,” “ tribe,” or “ phylum,” but dis
tinctly illustrates his meaning by saying 
that it signifies the same as sub-kingdom, 
since “no vertebrate animal can acquire the 
ventral nerve-chord o f articulate animals, in
stead of the characteristic spinal marrow 
of the vertebrate animals” ; and, of course, 
as the “ articulate animal” is also confined, 
to the “ type of its tribe,” since “ every 
organism ” is thus limited, no “ articulate 
animal ” could overstep the boundaries of 
the “ tribe” or “phylum” to which it be
longed.

Here, then, I assert that Prof. Haeckel,
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with Mr. Darwin’s endorsement, surrenders 
the whole cithdel of evolution, showing in 
the plainest and most unequivocal lan
guage that the first animal with a “ spinal 
marrow” and a backbone, or the first fish, 
was the work of miraculous creation,since 
no articulate animal, or those in the 
sub-kingdoms below it being limited to 
their type or tribe, could have been trans
muted into vertebrate animals! There is no 
evading the force of this annihilating ad
mission; and it therefore follows, that, as 
the first vertebrate animal could not have 
been produced by natural selection through 
slight successive modifications, Mr. Dar
win's theory has, for the fourth time, “ ab
solutely” broken down. The reader must 
not forget his language:—

44 If it could be demonstrated that any complex 
organ [such as the backbone and spinal marrow of 
the first vertebrate animal] existed, which could 
not possibly have been formed by numerous suc
cessive slight modifications, my theory would abso
lutely break down.”— Darwin, O rigin o f Species, 
p. 146.

Here, then, again Mr. Darwin surrenders 
his whole theory as having “ absolutely” 
broken down, since I have demonstrated by 
Professor Haeckel, with his own endorse
ment, that the first organic individual of 
every “tribe,” “phylum,” or “type,” could 
not possibly have come from the pre
ceding tribe or type by transmutation or 
through natural selection, and must of 
necessity therefore have been miraculously 
created!

A man who will carefully follow these 
great scientists and critically scan their 
writings needs but very little argumenta
tive ability to overthrow the theory at every 
crook and turn of its anfractuous mean- 
derings, for they .will invariably furnish 
him with such an abundance of materials 
in the shape of self-contradictory reason
ing and absurd logic that he only needs 
the classificatory talent of a druggist’s

clerk to sort them out, label them, and 
place them conspicuously upon the shelf.

A single illustration right here, in pass
ing, will confirm this representation. In 
the last quotation Mr. Darwin says his 
“ theory would absolutely break down” if 
a single “complex organ " could be shown 
which could not have been produced by 
natural selection, or slight successive modi
fications. Yet he himself points out a 
“complex organ ” which he distinctly de
clares could riot have been produced by 
“variation and natural selection ”/ Reader, 
be astonished as you may, this is the exact 
and literal truth. Speaking of the wittgs 
of the ostrich, only partly developed as 
they are now found, he remarks:—

“ As organs in this condition would formerly, 
when still less developed, have been of even less 
use than at present, they can not form erly have 
been produced through variation and* natural selec
tion, which acts solely for the preservation of useful 
modifications”—Darwin, O rigin o f Species, p. 398.

I have thus only to place his two state
ments in juxtaposition, and his hypothesis 
breaks down! And here,surprising as it may 
seem, I have accidentally and unexpect
edly run across a complete confirmation of 
the argument made use of at the beginning 
of this chapter, namely, that the wings of 
all birds in their incipiency or when just 
beginning to develop (if developed at all) 
could not have been produced by natural 
selection, since such rudimental wings 
would have been wholly useless! Is it not 
astonishing how a false theory, however 
ably managed, is necessarily compelled to 
destroy itself by its own inconsistencies 
and self-contradictions? Mr. Darwin, if 
he were an out-and-out opponent of evo
lution, and if he had been using this in
cipient-wing argument directly against the 
theory of natural selection, could not have 
employed stronger or more direct and ex. 
plicit language; for, “As organs in this con
dition [wings not sufficiently developed fot
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flight, as those of the ostrich,] would fo r - 
merly when still less developed have been o f 
even less use than at present, they can not fo r - 
merly have been produced through variation 
and natural selection, which acts solely by the 
preservation o f useful modifications '!

Then wings must “ formerly have been 
produced M by miraculous creation! Really 
Messrs. Darwin, Huxley, and Haeckel, 
when properly understood and brought 
out, form a trio of the ablest opponents of 
evolution who have ever written on the 
subject. This was clearly seen while fol
lowing Professor Huxley through his “his
tory of the horse.” The world of science 
will ever stand indebted to these great 
naturalists for the efficient service they 
have rendered the cause of progressive 
truth in so thoroughly annihilating such a 
hideous scientific excrescence as modem 
evolution.

Mr. Darwin, as the founder of this sys
tem, can not be quietly permitted to teach, 
as he does here,that wings partly developed 
would be useless, and therefore ucan not 
formerly have been produced through varia
tion and natural selection,” and then escape 
scot-free, and be allowed to go on tinker
ing away at his broken-down theory the 
same as if it still existed unimpaired. He, 
as well as his followers, will be and must 
be held literally and rigidly bound to all 
the consequences of such a truthful and 
necessary admission. Among these con
sequences are, firstly, his theory “abso
lutely breaks down ” by his own voluntary 
stipulation, since he himself points out an 
organ which he declares could not have 
been produced by “variation and natural 
selection”; and secondly, as the wings of 
all flying animals—birds, bats, and insects, 
—in their incipient stages of development 
were likewise necessarily useless, they were 
also beyond the power of natural selection, 
and hence were the product o f miraculous

creation! Thus, by the fairest logical in
ductive reasoning and from irresistible 
conclusions drawn from premises laid 
down by Mr. Darwin himself, I have de
monstrated the miraculous creation of the 
different classes of flying animals, since 
they are wholly beyond the reach of natu
ral selection.

In fact, by noticing the last quotation, 
it will be seen that Mr. Darwin distinctly 
teaches that any useless organ9 no matter 
what it may be, would equally break down 
his theory if pointed out, since he lays it 
down as a principle that such organs “cap 
not formerly have been produced through 
variation and natural selection, which aeis 
solely by the preservation o f useful modifica
tions'7  I can within ten minutes count 
off on my fingers a hundred complex or
gans which are now and must have always 
been wholly useless to their owners, such 
as the tails of dogs, wolves, foxes, panthers, 
tigers,lions,&c. These organs have clearly 
never been of any service to these animals, 
not even as rudders to aid in turning when 
pursuing prey, as some have supposed,since 
the rabbit can make quicker turns than any 
dog or wolf! Others have supposed that 
they may have been of use as balances in 
leaping from branch to branch. This is 
exploded by the fact that no animal can 
balance so well or leap so accurately as the 
tailless gibbon. The truth is, such organs 
are not only useless but injurious, being 
burthensome to carry, while they consume 
nutrition, and hence must neccssaril]* 
break down Mr. Darwin’s theory.

No one will dispute that the humps of a 
camel are now useless to their owner, and 
necessarily have always been. How, then, 
have these humps been gradually de
veloped? Mr. Darwin distinctly says 
“ they can not formerly have been produced 
through variation and natural selection, 
which acts solely by the preservation of
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useful modifications.” The camel’s humps, 
therefore, as Mr. Darwin must necessarily 
believe, could only have come in the first 
place by miraculous creation; and thus, 
like all other useless organs, “absolutely 
break down” his theory! Yet this contra
dictory and self-stultifying hypothesis is 
the kind of science (!) we are called upon 
to accept, and these are the great scientific 
investigators held up for the guidance and 
admiration of the world,—who would, with 
such logic as we have just been examin
ing, overthrow religion, annihilate creation, 
and dethrone the God of Nature, by de
monstrating their own lineal descent from 
the monkey if not from the ass.

But I do not propose to let Professor 
Haeckel off quite so easily with his fatal 
concession that no creature can be differ
entiated or transmuted beyond its “phy
lum” or the “ type of its tribe.” If these 
great naturalists, as just remarked, who are 
pointed to as infallible guides in scientific 
matters, will persist in striking fatal blows 
unwittingly at their own favorite theory of 
evolution, I propose to do them the justice, 
if not the favor, of holding them rigidly to 
their own annihilating admissions.

In one part of his book Prof. Haeckel 
asserts, without proviso or qualification, 
that, there is “no limit” to the transmuta
tion or “ adaptation” of a species, but that 
such adaptivity is not only “unlimited” 
but “ infinite”:—

“ An eighth and last law o f adaptation we may 
call the law of unlim ited  or in finite adaptation. By 
it we simply mean to express that we know of no 
lim it to the variation o f organic form s occasioned by 
the external conditions o f existence.”— H abckel, 
/History o f Creation, vol. i., p. 249.

As I have always thought, it is here 
finally proved that evolutionists have no 
real occasion for denying man's immortal 
being in a future life, or even of doubting 
the existence of a personal God; for Pro

fessor Haeckel believes, as he here says, 
in “infinite adaptation ” “occasioned by the 
external conditions of existence”! Why, 
then, in the name of natural selection and 
common reason, should not a man develop 
into a God, after first evolving into an 
angel, just as consistently as that a mollusk 
has already developed into a man after 
having evolved into a kangaroof There 
surely can be but little more difference 
between a God and an intellectual man 
than between man and the almost lifeless 
polyp! At all events, I would be willing 
to pay adoration to such a God .as suffi
ciently exalted above myself to be regarded 
as an infinite Creator!

Professor Haeckel, however, is not so 
much to blame in speaking thus of the 
“unlimited or infinite adaptation” of animals 
to other forms by natural selection, and of 
thus making it possible for an infinite God 
to evolve out of a man, since his great 
leader and master in evolution has set the 
example:—

“ I can see no lim it to this power [natural selec
tion] in slowly and beautifully adapting each form  
to the most complex relations o f life ."— Darwin, 
O rigin o f Species, p. 412.

The reader would be astonished if he 
could really see in a classified list the 
number of instances in which Mr. Darwin 
(as well as Professor Haeckel) contradicts 
himself in his incongruous reasoning about 
natural selection, and what it must accom
plish if evolution be true. I will just here 
digress sufficiently to instance a few ex
amples.

As just quoted, he sees “no limit” to 
this power; and yet, as quoted a page or 
two back, he does see a distinct “ limit,” 
since natural selection can not touch a. 
partly developed wing nor any other organ, 
unless it is useful!

He teaches in numerous places in 
various works, as already quoted, that n*>
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matter how numerous the normal individ
uals of a species or the parent form may 
be, the diverging offspring, which are 
necessarily few in number, will inevitably 
exterminate their parents. A single exr 
ample:—

“ New and improved varieties will inevitably 
supplant and exterminate the older.”— O r ig in  o f  

S p ecies, p. 413.

Yet, in another place he tells us that—
“Any form existing, in lesser n um bers [such as 

modified offspring] would, as already remarked, 
ru n  a  g rea ter ch a nce o f  b ein g  exterm in a ted  th a n  one 

e x is tin g  in  large n u m b e r s ''

“ The more common forms in the race for life 
[such as the unimproved parent forms] w ill ten d  to  

beat a n d  su p p la n t th e less com m on fo r m s ." — O r ig in  

o f  S p ecies, p. 136.

Thus, as the modified offspring are al
ways at the start “the less common forms" 
they would be beaten by “ the more com-„ 
mon forms" or those “existing in large 
numbers," and consequently no transmu
tation could ever take place!

Take the following two passages, side 
by side:—

“ We have every reason to believe from the study 
of the tertiary formations, that species and groups 
of species g ra d u a lly  d isa p p ear one a fte r  a n oth er, 

f r s t  fr o m  one spot th en  fr o m  an o th er, a n d  fin a lly  

fr o m  th e w o rld ."

“ Scarcely any paleontological discovery is more 
striking than the fact, th a t th e fo r m s  o f  l i f e  change 

a lm o st sim u lta n eo u sly  th ro u g h o u t th e  w orld."—  
O r ig in  o f  S p ecies, pp. 293, 297.

The above passages need no comment. 
Finally, read the following lucid contra
diction :—

“ Judging from the p a st we may safely infer th a t 

n o t one liv in g  species will transmit its unaltered like
ness to a d ista n t f u t u r it y ."  [“ Judging from the 
past” read the following:—]

“ Some groups, as we have seen, have endured 
fr o m  th e ea rliest know n  daw n o f  li f e  to th e  p resen t 

d a y ."—“ The genus lingula, for instance, the spe
cies which have successively appeared at all ages, 
m u st ha ve been conn ected  by a n  unbroken, ser ies  o f  

g en era tio n s fr o m  th e lo w est S ilu r ia n  stra tu m  to th e  

/ r e se n t day."—  O r ig in  o f  Sp ecies, pp. 293,294,428.

Out of compassion for the inventor of 
“pangenesis" and the discoverer of “gem- 
mules," I will discontinue this list and re
turn to Professor Haeckel, who made the 
not less important discovery of his “ eighth 
and last law of adaptation," which he fcays 
“we may call the law of unlimited or infi
nite adaptation.”

After maintaining his hold on this “law” 
for a while, the Professor probably saw 
that he and Mr. Darwin were both running 
the transmutation business headlong into 
the development of angels and Gods ont 
of monkeys and men, with such a tremen
dous principle in Nature as this “eighth and 
last law" called “the law of unlimited or 
infinite adaptation” \ so he was shrewd 
enough to contradict himself, and thus 
avoid the catastrophe of even the possible 
evolution of a God! He saw therfe was no 
conceivable way of doing it gracefully, so 
he resolutely took the evolution bull by the 
horns and announced, as formerly quoted, 
that there is unavoidably a limit to the 
variation of organic forms which absolutely 
confines the adaptability of every creature 
to the “ type o f its tribe”;  and, although he 
annihilates Mr. Darwin's theory of descent 
by so doing, and demonstrates the necessity 
of a miraculous creation at the start of 
each sub-kingdom, he thought it safest, all 
things considered, to confine the transmu
tation of each species to its tribe by this 
consoling remark: “ However, within this 
hereditary primary form, within this ina
lienable type, the degree o f adaptability is 
unlimited.” (See the whole quotation, page 
516.)

Thus, we have at last arrived at a clear 
insight as to the meaning of evolution, as 
taught by Professor Haeckel. A member 
of a vertebrate species, for example, can 
not step over the bounds of its “ phylum" 
or “ tribe" and become a lobster, ah oyster, 
or a star-fish, but it can do anything else!
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Inside of the “type of its tribe” its “adapt
ability is unlimited,” and therefore a mouse 
is not only capable of becoming an elephant 
by “ adaptation” under natural selection, 
but it is equally possible for an elephant to 
become a mouse, as Professor Haeckel abso
lutely believes, if he has any confidence in 
his own statement! A tortoise is not only 
capable of being transmuted into a monkey, 
since its “adaptability is unlimited” within 
its “ type,” but it is equally possible for a 
monkey to evolve into a tortoise, notwith
standing “ evolution,” as already shown, 
means exactly the opposite! It is not pnly 
possible for a fish to develop into a man, 
but, according to this great authority on 
evolution, it is equally feasible for a man 
to be transmuted into a fish, since within 
the “ type of his tribe” his adaptability is 
unlimited!

Thus, again, unexpectedly we are brought 
to another distinct example of the mon
strous absurdity exposed in the last chap
ter, while reviewing Professor Huxley’s 
“history of the horse,” that evolution sig
nifies, when necessary with these natural
ists, either forward or backward, improve
ment or retrogression, progress toward 
perfection or degradation toward imper
fection ! It means,with them,when pressed 
for explanation, either a development to
ward the heterogeneous or a transformation 
toward the homogeneous,—involves either 
the addition of parts and organs to a being 
or their elimination,—signifying anything 
or nothing, whichever best suits the tem
porary convenience of these great scien
tists! What better proof can a superficial 
mind require than this indefinite misappli
cation of definite words that the whole 
system of evolution is a bungling fraud!

If such false employment of words and 
such apparently reckless and visionary 
statements were not of such common 
occurrence throughout these writings we

might attribute them to slips of the pen or 
an unguarded use of language. But they 
are almost as numerous as the pages of the 
books. Take this fact as an illustration: 
Mr. Darwin distinctly teaches, as quoted 
in the conclusion of the seventh chapter, 
that a prominent, abrupt, or monstrous 
variation, accidentally occurring in a spe
cies, would be lost in a state of Nature by 
the promiscuous intercrossing of such ab
normal individual with the ordinary crea- 
tiires^just because Nature lacks the power 
of forcible separation; while the breeder 
or fancier begins his selection on some 
half-monstrous deviation, and succeeds in 
time, by methodical separation and selec
tion, in producing a distinct breed. Mr. 
Darwin does not hesitate to admit'that no 
kind of improvement in fancy pigeons, 
sheep, cattle, or swine, could be made by 
the breeder except by forcible separation 
and intelligent selection, both of which is 
entirely out of the question in a state of 
Nature. Yet both Professors Haeckel and 
Huxley distinctly ignore this essential and 
fundamental difference:—

*4 T h e  nature o f  the transformation and the meant 
by which it is produced are precisely the same in both 
artificial and natural selection.**— H aeckel, H is
tory o f Creation, vol. i . t p. 168.—  A lso , his General 
Morphology, vol. ii., p. 248.

“ A s  I have already said^the operation o f  N ature 
[in transform ing a  species] is exactly the same at the 
artificial operation o f man.** . . . “ T h e  conditions 
o f  existence m ay play exactly the same part fo r  
natural varieties as man does for dom estic varie
ties.” — H uxley, On the O rigin o f Species, p. 122.

Now, such false and purely reckless 
statements as these should be frowned 
down by ail scientific investigator: zt de
grading to the cause of science and true 
knowledge. Yet, to favor the theory of 
natural selection and show its power to 
change one specific form into another of 
the most diverse structure, these writers 
both publish to the world what they must

_ J



522 The Problem o f Human Life.

have known to be pure fiction, by a fair 
construction of their language.

Almost entire chapters in Mr. Darwin's 
works are devoted to showing the difference 
between the breeder’s operation (where in
telligent and methodical selection culls out 
a peculiar form or color, and then forci
bly separates and breeds from those alone 
which have the same peculiarity) and 
Nature’̂  efforts, where no forcible separa
tion or prevention of promiscuous inter
crossing can take place, except so far as 
the stronger prevail over the weaker. Yet 
these authors both tell us that the efforts 
and the process of selection under Nature 
are “exactly” and “precisely” like those of 
the fancier and the breeder!

This is quite an unusual thing for Pro
fessor Huxley, but is an every-chapter 
occurrence with Professor Haeckel. Take 
the following, where he is so anxious to 
make the reader believe that, owing to the 
universal “struggle for existence” so eulo
gized by Mr. Darwin, there would be no 
trouble in natural selection soon improving 
a species and transmuting it into another 
form:—

* * Every individual of every anim al and vegetable 
species is engaged in the fiercest competition with 
every other individual o f the same species which 
lives in  the same place with it, ”—H aeckel, H istory 
o f Creation, vol. i., p. 163.

Really, to suppose that this author did 
not know when he wrote it that this whole 
statement was pure fiction from beginning 
to end, would be to write him down a 
scientific idiot. But, as Mr. Darwin insists 
that Professor Haeckel has brought his 
“great knowledge and abilities to bear” 
on this subjective can not even throw the 
mantle of charity over it as the result of 
any want of information. Does this great

naturalist pretend candidly to teach us that 
“every individual ” of a swarm of bees “ is 
engaged in the fiercest competition with every 
other individual of the same species”? He 
knows, if he knows anything at all about 
natural history or entomology, that there 
is not the slightest competition among these 
unselfish and harmonious workers, but that 
all unite by a division of labor to the ac
complishment of the same end. This is 
true, also, of the various species of ants, 
which work in the most perfect order and 
harmony at whatever is for the general 
good, assisting each other in their battles 
and some of them in taking care of their 
wounded,while never fighting or quarreling 
among themselves. Yet this learned scien
tist assures us, after bringing “ his great 
knowledge and abilities to bear,” that 
“every individual” ant is “engaged in the 
fiercest competition with every other individual 
o f the same species'7

He would teach us that the millions of 
mammal mothers, which furnish their own 
substance in the form of pabulum to nour
ish and sustain their young ones,and would, 
in many instances, sacrifice their own lives 
to defend them from danger, are struggling 
with those same young ones for the mastery 
and “engaged in the fiercest competition” 
with them, if there is any meaning in his 
language! But why waste time with such 
a reckless scientific latitudinarian?

I might thus go on and fill out a whole 
chapter with just such examples from Pro
fessor Haeckel, and could then add another 
chapter with similar self-annihilating pas
sages from Mr. Darwin,but the size allotted 
to the book forbids. I therefore leave the 
question, with my best wishes and a kind 
adieu to the reader.



SCIENTISTS AND THE IMMORTALITY OF THE SOUL.

The true scientist—the ideal investi
gator of Nature—cannot be indifferent to 
the question of a future state of existence, 
nor treat the subject as one suited only to 
the contemplation of the weak-minded. It 
is an utter impossibility for the real seeker 
after scientific knowledge willingly to op
pose the hypothesis of the immortality of 
the soul, or look upon its possible fal
lacy with anything but sadness of heart, 
for the reason that true science leads all 
her votaries to desire a knowledge of that 
which lies beyond the reach of our present 
earthly facilities; and the more real is the 
scientific aspiration, and the more refined 
and devoted is the investigator, the more 
keenly must he desire to know the secrets 
of the intangible universe from which he 
i i forever debarred with his present cir- 
cumscr.bed means of attaining knowledge.

We see distinctly vast storehouses of 
knowledge all around us in Nature, with 
the stores locked and the keys almost 
within our grasp, but so far out of reach 
that we can never hope to possess them in 
the present life. We behold ten thousand 
suns and planets with their unlimited 
treasures of scientific information, though 
by aid of our best earthly facilities we are 
enabled barely to view their shining sur
faces; and as we peer intently through our 
glasses to learn, if possible, more of their 
hidden mysteries, they twinkle provok- 
ingly at our puny efforts, and mock de
risively the abrupt limits of our circum
scribed powers. I t is, therefore, self-evi
dently false and absurd to say that the 
real student of science would not wish to 
know as much, at least, about the glorious 
Pleiades, the burning Aldebarau, the cold

Bootes, or the dazzling Sirius as he knows 
about his own earthly planet, could such 
knowledge, by any possibility, be attained; 
while the true scientist would welcome 
with joy even the faintest hope, the dim
mest prospect, of an achievement so trans
cendent as some means by which a mere 
fraction of such knowledge could be gained. 
Yet, all this immeasurable knowledge and 
inconceivably more, is held out to the sci
entific investigator in the single conception 
of the immortality of the soul and what it 
implies.

As a proof that a knowledge of these 
secrets of the distant worlds suspended in 
space, now so completely beyond our 
grasp, is intensely desirable, we have only 
to observe with what eager and almost 
sleepless vigils the astronomer watches 
through his telescope the indistinct sur
face of our poor frozen moon, trying to 
catch a glimpse of some yet undiscovered 
crater or mountain peak, and thus to un
ravel a trifle more of her available tu t  
almost useless secrets, and which at best 
leave the mind in the wretchedness of 
confused uncertainty! Look how he scans 
the rings of Saturn, or puzzles over the 
problems involved in the moons of M ars! 
And witness with what cheerfulness he 
spends his thousands of dollars and 
months of precious time in trying to solve 
the comparatively trifling probh m of the 
existence of an inter-Mercurial planet! 
And even then, what a contemptible supply 
of knowledge does he acquire with all this 
wear of nerve and strain of intellect! A 
single glance of the soul’s immortal tele
scope, if there be any truth in the hypoth
esis of a future life, would unfold ten
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thousand such problems, which must re
main hidden from man throughout the 
endless cycles of earthly generations, if 
death is to end alL Yet, astonishing to 
contemplate, our greatest investigators of 
Nature and most industriously interested 
seekers lifter her hidden treasures of, 
knowledge, while realizing their own puny 
efforts, seem to take not the slightest in
terest in, or to have the least desire for, 
the rational proof 6f the possibility of a 
Btate of being which will so absolutely 
open to the mind all these now unsearch
able mysteries! On theJ contrary, they 
even earnestly and almost bitterly oppose 
every argument which tends to demon
strate the probability of such a glorious 
consummation.

That a future life, involving all the in- 
tallectual advantages here contemplated, 
i i possible, no intelligent or candid scien
tist will question. That it is probable, 
thousands of the best and wisest even 
among scientific investigators' have fully 
agreed. That it is a certainly, millions of 
the noblest of earth have maintained even 
with their dying breath. Under such, cir
cumstances it would naturally be presumed 
that the true scientist, from his paramount 
desire to acquire information alone, would 
be the first to lend a helping hand to those 
investigators whose lives are devoted to 
the cause of demonstrating the soul’s im
mortality, rather than almost virulently 
throwing obstacles in their way by bellig
erently belittling every consideration ad
vanced in its support This willing op
position to an assurance of grander 
scientific resources, and of a higher plane 
of intellectuality than earth affords, as the 
ooly conceivable means by which this 
knowledge of the mysteries of Nature can 
e ver be attained by man, proclaims in more 
than words, that such votaries at the altar 
of science are mere pretenders in their 
great profession and unworthy of the 
name of true philosophers. They are 
priests who hold the temple by force, but 
their worship is the sham of hypocrisy.

Should even a single Edison declare his 
belief that an improvement was reason
ably possible in tne telescope by which 
Venus might be brought as near to us as

the moon is now by means of our best in
struments, would true astronomers, I 
ask, discourage his efforts by ridicule and 
virulent opposition? Would they sqize 
upon every opportunity to throw obstacles 
in his way by discouraging his friends 
from even lending him the aid of their 
sympathy, and thus prevent the necessary 
demonstrations by which to show the 
possibility of huch a marvelous achieve
ment? Nd Even with the testimony of 
one such witness, and the small assurance 
it would give, every true scientist in the 
land would come to his aid, at least in 
sympathy, and thus help him to achieve a 
consummation so grand and glorious, or 
at least to prove its possibility even should 
the time required for its accomplishment 
permit no man now living to enjoy the 
sight. But when thousands of the beet 
educated scientists of the world declare 
their unshaken faith that it is possible for 
an immortal telescope to be placed in the 
hands of every man at death by which 
Venus, and Mars, and Jupiter, and Sirius, < 
and the Pleiades can be examined more 
minutely and satisfactorily than we can 
now scrutinize this earth/ the Haeckels 
and Ingersolls of modem science—these 
pretenders to true philosophical research 
—are up in arms against it, contesting 
every inch of ground in its favor with an 
earnestness and even bitterness indicative 
that their own personal interest would be 
jeopardized should a future life and its 
grand scientific results be proved true! 
They thus plainly proclaim to the world 
their intuitive love of ignorance, rather 
than an inherent desire for knowledge, by 
discarding with contempt the only possi
ble hope of knowing more of the mysteries 
of the universe than is afforded by our 
present brief and circumscribed life. Let 
the truth, then, stand recorded,—let it be 
written in letters of electric light never to 
be effaced,—that the real scientist and 
ideal investigator of Nature’s problems 
can not oppose the Christian philosopher 
in his efforts to establish the truth of the 
proposition that death does not end all, 
and consequently that the present life, 
intellectually, socially, and spiritually, can
not be all there is of us or for us.
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THE PROBLEM OF HUMAN LIFE.
[.R E V I S E D  E D I T I O N .]

The following indorsements of this book are a sample of the notices we are receiving, 
the like of which have never before been read in favor of any other book.

[From the Illustrated Christian Weekly, N. F ]  
“A very remarkable l>ook lias come under our 

notice, The Problem of Human Life, which we have 
examined with some care, in which the author re
views most successfully the works of Darwin, Hux
ley, Tyndall, Haeckel, Helmholtz, and Mayer, 
demonstrating, as we think, the utter fallacy of 
scientific materialism. The book challenges the 
fullest examination; and without undertaking to 
indorse all its positions (though we know of none 
which we would combat), it clearly aunihilates the 
last standing-ground of Darwinism as a  scientific 
theory.”
[From the Methodist Protestant, Baltimore, Md.] 

“ This is the book of the age; and its unknown 
author need aspire to no greater literary immortality 
than the production of this work will give him ; 
and thousands of the best-educated minds, that have 
been appalled by the philosophical teachings of 
modern scientists, will ‘ rise up and call him blessed.* 
Hitherto it has been the boast of atheistic scientists 
that the opponents of their doctrines have never 
ventured to deny or to solve the scientific facts upon 
which their theories are based. But our author, 
accepting these very facts, unfolds another gospel; 
and Tyndall, Darwin, Haeckel, et al, are mere pig
mies in his giant grasp. His logic is not only re
sistless but overwhelming, exciting alternately our 
pity and contempt for the helpless victims. (A 
Daniel has come to judgment,* and the work will 
inevitably stir the scientific world and the theologi
cal world from center to circumference, and revo
lutionize much of the teachings of modem scientists.
. . . W e do not think it possible to discount the 
force and conclusiveness of WHfowfs arguments. 
In  our. judgment it is the ablest and most timely 
production since the appearance of Bishop Butler's 
•Analogy,»in 1796.”

[From the Kansas City Dally Journal.] 
“ When the reader lays down this book, after 

having gone through with it, he will admit one 
thing—that no part of the theory, or any of its col
lateral questions, has been omitted. The argument 
is thorough, compact, strong, nervous, ana clear. 
In fact, as a simple mental achievement, it is one 
of the most remarkable that has fallen under our 
observation for a long time. There can lie no doubt 
of the ability and originality with which the sub
jects treated of are handled. The casual thinker 
will wonder at the fact that in support of such a 
theory the author should select sound as the leading 
subject with which to overthrow evolution. But 
when the manner in which it is treated is under
stood, and the theory of the writer is comprehended, 
it will be found to be almost the very citadel that 
bas been attacked and captured. . . . W e believe 
when the candid reader lays down the book he will 
concede that the wave-theory, at least, has little 
besides the names of these great men [Tyndall, 
Helmholtz, and Mayer] to support it. . . . He 
don't dogmatize or theorize, but he marshals an ar
ray of facts that seems simply conclusive. . . .  I t 
is by such demonstrative illustrations as these [the 
performance of the locust] that the author sustains 
his argument against the accepted theoiy of sound.

. . . But it is impossible to follow the m ultituds 
of illustrations in which the book abounds. N o man 
who wishes to explore the whole field can afford ts 
ignore this work, because it furnishes a magazine 
of facts and arguments which must be answered, 
Authorities can not be quoted against it, because it 
assails all these authorities. To quote them is  sim
ply to assume that their positions have not been 
assailed. . . . Get the book and read—yes, study  
it.”

[ From the Brethren at Work, Lanark HI. ]
“ I t is unquestionably the most startling and 

revolutionary book published in a  century. In  its 
overwhelming power of analytical reasoning there  
is nothing extant to compare with it, save, perhaps. 
Butler's 4Analogy.* He takes a  flower or a b it  of 
musk, and evolves therefrom a  cogent argument for 
the immortality of the soul From a  sunbeam or 
th^ sonorous emissions of the tuning-fork he elabor
ates principles Which are the corner-stones o f  the 
universe. He catches the chirp of a cricket o r  the 
stridulation of a locust, and draws from it a  dem on
stration that hopelessly shatters the very foundations 
of materialism. There is no escape from the m as
sive accumulation of facts, and the overpowering 
application of principles, in which the work abounds 
from lid to lid. The glory of the book is, th a t it  is 
not only scientific, but eminently Chrikian. I t  
marks an epoch in the centuries. I t  is the w ork of 
Providence, and will not accomplish its mission in 
a  generation. I t  unfolds truths that will s tay  as 
long as Christ is preached. Although strictly scien
tific, its one aim is the demonstration of a  personal 
God, and a  hereafter for humanity. W e never tire 
reading it. I t  is an exhaustless mine of Christian 
truth. I t is the litcraiy chef if  oeuvre of the age. 
Those who appreciate scientific truth, lucidly stated, 
will revel in its pages. All ministers and intelligent 
lay members should read it. I t is worth its weight 
in diamonds. I t is an armory full of the weapons 
of the Almighty, for the puUing down of strong
holds.”
[Prof. Chas. Dion's Letter in the New York 

“ These positions and arguments [against the 
wave-theory of sound] can not be ignored as un
worthy of notice by the eminent scientific men as
sailed, since quite a number of professors o f the 
physical sciences, whose names are appended a t the 
close of the work, have unconditionally indorsed 
the author's views. Among these are Prof. Kep- 
liart, A. M., of Western College, Iowa, and Prof. 
Osborn, LL.D., of Madison University, both pro
fessors of physics in the institutions named. Such 
men can hardly be supposed capable of surrendering 
unreservedly to a new theory in science wholly un
worthy of the notice of writers on sound. I t is  far 
the distinguished authorities assailed to  come to  the 
rescue of their favorite theoiy; and thus, if  they 
can, aid their fellow professors, who freely confess 
their inability to defend the received theory against 
Wilford'8 attacks. If  he is right, there should be 
an immediate reconstruction of the sound-theory, 
so that our schools and colleges may teach truth 
instead of error upon that subject These great au
thorities must not mistake the public. Scientific
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students look to them for some explanation of these 
very damaging criticisms, and they will not be con
tent till it is forthcoming. I  write as an investigator 
of sonorous phenomena, and wholly in the interests 
of science.1*

r From The Watchtower, Newbeme, N . C.] 
“ The problem of human life is at last solved, the 

Bible is saved, and the Christian faith is redeemed; 
and the broad space of eternity is too short for evo
lutionists to think of recovering from the death
blow of The Problem o f H um an li fe .  . . Without 
doubt it is the most startliug book of the century. 
W e would rather have the honor of writing such a 
book than to be president of the United States.** 
{From  the Methodist Christian Advocate,St.Louie.] 

“  Some months ago we received, through the 
kindness of Messrs. Hall & Co., The Problem o f 
H um an L ife. We have examined the work, and 
pronounce it one of the most, if not the most re
markable books of the age, demonstrating as it does 
some of the fundamental truths of our holy religion 
on purely scientific grounds* and from purely a  sci
entific standpoint. Among these truths particularly 
are the existence of God, and the substantial ana 
conscious nature of the human soul . . . Taken 
all in all, it is the most remarkable book we have 
read in many a day. . . . As a religionist we enjoy 
these discussions hugely. Those whose friends 
claim for them the power to overthrow our Bible, 
and who, it may be, regard themselves as compe
tent to the task, are met on their own ground, fought 
w ith their own weapons, and are hewn to pieces as 
completely as was Agag by the sword of Samuel.” 

{From  the Vaster {Iowa) H erald.]
(Edited by Prof. Henry C. Cox, A.M., for 15 yeare 

Professor of Physical Science.)
“ About two months since we procured a copy of 

W ilford HalTs Problem o f H um an l i fe , and as time 
has been given us we have been busy in its study. 
I t  is a  great book. We believe it to be the ablest 
scientific work written in a  hundred years. It is 
strong enough to refute, utterly, the specious plead
ings of Darwin and Haeckel forevolution and spon
taneous generation, and the sophistry of Professor 
Tyndall on Heat as a mode of Motion. The first 
division of the book is given to a discussion of the 
wave-theory of sound; and so completely does he 
show the absurdity of that hypothesis, that we feel 
mortified to reflect that for fifteen years we taught 
i t  for science.**

r From the Gospel Preacher, Ashland, Ohio.] 
“ T he angelic jubilate that undulated over the

Elains of Bethlehem is not yet spent. I t  still quivers 
1 the air. God has sent a  new messenger in the 

latter half of the nineteenth century to pronounce 
w ith fresh and glorious emphasis the Deuteronomy 
of the Gospel. Wilford Hall of New York is the 
Cyrus elect of the Most High to liberate Israel from 
the Babylonian yoke of scientific bondage. A di
vinely-panoplied and invincible champion of the 
tru th  has been providentially placed in the van of 
the lgost battling for God and the authenticity of 
H is revelation. The gospel of the masses among 
the intelligent to-day, throughout the civilized 
world, is Evolution,— no God, no Emmanuel, no 
Heaven, no future,— conscience an educated lie, 
responsibility a delusion, and the Bible a stupen
dous fraud. But God Almighty has come down 
once more upon Sinai in fire ana terror,— in scath
ing lightning, and in stunning, world-shaking thun
der, in that wonderful, church-gladdening and hell-

confounding book entitled The Problem o f H um an  
L ife, Here and H ereafter. Nothing like it has ever 
coaie fro.ii the pen of mfrn, save from prophet or 
apostle. God passes by and proclaims his awful 
name anew, as the old white-bearded Christian 
Philosopher lies in the cleft of the Rock under tke 
hand of the partly disclosed I  AM. Next to the 
Bible, it is the book for the redemption of the world. 
The Problem o f H um an l i f e  is written wholly in 
the interests ot the Bible. I t throws the light of 
Heaven over Nature. I t evokes the sweet, solemn, 
inspiring Amen of Jehovah, out of the commonest 
objects and occurrences. A “ new heaven and a 
new earth” spring to view in the rapt, luminous 
pages of Wilford H all. I t is a God-indited look, 
spelled out of the slow-evolving data of the centu
ries and eternities, and the great truths it brings 
will last forever. The gates of hell can not prevail 
against it. The sword of the Almighty gleams on 
every page; and no atheistic weapon forced in 
Germany, France, England, America, or Pande
monium, can turn or blunt its edge. I t is a  heaven- 
burnished mirror that opens the mind to a  thousand 
wonders never thought of before.”

{From  The Christian, S t. Louis, Mo.]
“ The author now comes forward with what may 

well be styled Darwinism A gainst Itse lf; for if ever 
a system of doctrine was beaten over the head with 
its own clubs, even unto death, Darwinism has been 
in this book. . . . The very least that can be said 
about the work is, that it is one of the most remark* 
able products of this fertile age.**

{From the Christian Preacher, Dados, Texas.] 
“ For years the author has been lost to his former 

friends; and now comes as one from the p a v e  to 
overthrow the enemies of Christ and the Bible. He 
has dealt infidelity a deadly blow. The perusal of 
the work will amply repay anv one for the money 
and time spent, in the way or vigorous exercise to 
the reasoning powers. I t is the production of one 
of the most gigantic intellects of the age, and will 
produce a sensation in the scientific world.’*

J  From  the Medical B rief, S t  Louis, Mo.] 
“ The book discusses the Problem of Human Life 

from a scientific standpoint, and is the greatest and 
grandest book of the century. Physicians who be
lieve in the theories of Darwin, Tyndall, Haeckel, 
&c., should by all means procure this book and 
read it. It knocks the evolution doctrine of the 
so-called scientists into smithereens."

{From the Presbyterian Weekly, Baltim ore, M d.] 
“ The trenchant criticism, logical force, scientific 

attainments, and the clear popular style of the au
thor, have combined in producing in The Problem  
o f H um an L ife  a volume that meets a pressing 
want, and one that will be warmly welcomed.” 
{From the Prim itive Christian, H untingdon , P a.] 

“ When such Goliaths of theology as Dr. McCosh, 
of Princeton, and Joseph Cook, oiBoston, had sur
rendered their last inch of standing-ground to the 
evolutionists, it verily looked as If the 4 Ark of the 
Testimony* was fairly in the hands of the Philis
tines. But God was educating a  Daniel upon better 
mental fare than the King’s m eat; and has now 
given to the world through Wilford Hall, of New 
York, the grandest, the most triumphant, the most 
complete reclamation of all the facts and principles 
of science the world has ever seen. In that won
derful, unapproachable book—The Problem o f H u
m an L ife—this man of “ seven locks” and Divine 
ordination has taken the distinguished infidels of
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the present day by their throats, and shaken them 
in the eternal grip of truth till not a  joint hangs to
gether. From lid to lid the book peals with the 
seven thunders of everlasting truth. I t  is God’s 
fresh seal to His Word and Works,—the like,of 
which has never before been given to mankind.” 

j [From  the Apostolic Church, Mayfield, K y.]  
“ This is in many respects the most remarkable 

book produced within the last quarter of a  century, 
— a period remarkable in itself for the great ad
vancement made in all departments of religious and 
scientific investigation. . . . Wilford Hall has 
well repaid the world, both in a religious and scien
tific point of view, for his thirty years of seclusion. 
May he yet live many years to unmask error and 
set forth tru th ; and that he may enioy some of the 
fruits of his unparalleled labors, before lie goes 
hence, is the fervent prayer of the writer.”

[From  the Episcopal Recorder, Philadelphia.'} 
“ We have not seen any discussion which takes 

hold of scientific difficulties and suggested doubts 
with so great confidence. I t  is like grasping a net
tle, the vigorous squeezing of which reduces it to a 
harmless mass. We rejoice to see this thorough 
and conclusive w ork; and think it well adapted to 
confirm the believer in revelation, and to encourage 
the timid. The work is in the interest of revealed 
truth, and is a  zealous champion.”

[  From  the Texas B aptist. ]
“ It is a  real pleasure to read the book,and mark 

the lines of thought at every step of development, 
away from the ordinary channels of reasoning, con
cerning the things of which he writes. If  the po
sitions are true, Wilford is master of the situation; 
and if, upon the increased circulation of his interest
ing book, its readers are persuaded that his argu
ments are well grounded, he will be considered 
greater by far than any other man of the age in 
which he lives: and not less great than Sir Isaac 
Newton himself.”

[From  the Journal and Messenger, Cincinnati.'}
“ The Problem o f H um an L ife  is a  very unex- 

liected contribution to scientific polemics, which, 
if its reasonings shall be justified, on thorough in
vestigation, will prove to be one of the loftiest 
achievements of this age, and effect one of the 
mightiest scientific revolutions ever seen.”

[From the Christian Standard, C incinnati, 0 . ]
“ The scientists who have dealt so flippantly with 

the solemn questions of spiritual and divine exist
ence, and talked so vauntingly of their scientific 
demonstrations, will find that they have caught a 
Tartar. We cordially commend this work to our 
readers for earnest study.”

[From  the Dominion Churchman, Toronto.']
“ We most cordially concede to The Problem o f 

H um an L ife  the well-earned title—the book o f the age. 
Doubtless the God of Providence has raised up the 
author to meet the wants of the church in this time 
of need.”
[From  the Western C hristian Advocate, Cincinnati.] 

“ I t is a  contribution upon the great questions in
volved of masterly ability. . . .  I t is indeed a 
surprise to find a writer of such evident ability con
cealing his name from the public.”

[From  the B uffalo C hristian Advocate. ]
“ The logic of the authos is very convincing, and 

leaves very little of Darwinism. We think the book 
is destined to wield a great influence against the 
materialistic notions of tne day.”

[Rev. Dr. Boyle’s letter,— a specimen of hundreds 
we are receiving from Ministers of all denomina
tions.]

“ A lex a nd ria ,  Ya., Jan  14* 1881 
“ A. W ilford  H all , Esq.

“My dear Sir: I  finished reading your bodfc la* 
night, and write to tliank you heartily for the pleas- 
ure it has giveh me, and for its crushing arguments 
against the scientists. I  read it too rapidly to di
gest it well, and must therefore carefully review it 
I t had to me all the fascination of a  romance, and 
I  was as eager to bolt it down as a novel-reader is 
to reach the denouement. Should you write again, 
please send me notice of publication that I  may 
promptly avail myself of your thoughts.

I  hope some time to make your personal acquaint
ance. I  am, watb esteem, youre^er^  gratefully,

Pastor o f M . E . Church, South.1* 
[From  D r. Adams, President Wesleyan University.]

“  B loomington,_UL. Feb. 6. 
“ H all  & Co.— Gentlemen: *I  have examined 

the new theory of sound, or, rather, as i t  seems to 
m e , thy complete overthrow o f the undulatory theory. 
Other members of the Faculty have come to the 
same conclusion with myself. We are all very anx
ious to read Wilford’s entire work. Please send 
me The Problem o f H um an L ife , complete, with 
bill, and oblige yours truly,

W. H . H . A dams.”
[From Prof. Eephart, A.M., Professor of Physics 

in Western College, at Western, Iowa, in  a letter 
to the author.]
“ I  have no hesitation in admitting th a t in my 

opinion the undulatory theory of sound is hopelessly 
shattered. . . .  I  am therefore fully satisfied that 
your reasoning is sound, and that the works on 
physical science which teach the contrary are 
wrong. I  am consequently now prepared to drop 
the undulatory theory of sound as a  monstrous ab
surdity. . . .  I  am glad to learn tliat there  are s 
few investigators of physical science w ho can tay 
aside their prejudices and give your arguments a 
candid reading. All such must be convinced thst 
the undulatory theory of sound is a  scientific delu
sion, and wholly without foundation in  fact. I 
am still reading Evolution o f Sound, and the more 
I  examine it the greater is my astonishment that 
the wave-theory should ever have been accepted as 
correct, much less that it should have been believed 
in, for centuries, by so many eminent men.

“ Sincerely yours, I. L. K eph a et .” 
[From Prof. L. M. Osborne, LL.D ., Professor of 

Physical Science in Madison University, a t  Ham
ilton, N. Y., in a letter to the publishers.]
“ The part on Sound I  prize very highly,-.— a  new 

departure that must be permanent, aha lead to  many 
modifications of old notions.

“ L. M. Osborne.” 
[From  the Amer. C hristian Review , ( 7 m . .  O.] 
“ The author (am an  of acknowledged genius, 

and confessedly the brightest scientific star of 
modern times) has startled the religious w orld  into 
transports of joy and praise. No religio-sdentifie 
work has received both from the secular and  reli
gious press such willing and unqualified praise as 
the Problem o f H um an L ife. I t  is the death-blow 
of atheistic science.”

“ We can truly say that we are am azed a t the 
originality, thoroughness, and marvelous ability of 
the author of this work.”— New Covenant, CMoago.


