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PROF. TAIT ON FORCE.

A. Wilford Hall, Ph. D., LL. D. :

DEear Docror,—I have secured a copy of a lecture on ¢ Force” by the dis-
tinguished savant, Prof. P. G. Tait, F. ]g 8., of the University of Edinburgh.
As his views re{)resent the most advanced scientific thought on this subject, and
are now generally accepted as correct, and as your views on this subject differ so
materially from those of Prof. Tait, in the interest of truth I respectfully request
that you would benefit the readers of THE MicRrocosM with a crucial analysis of
the views set forth below, which, without re%roducing the whole lecture, represent
the characteristics and peculiar features of the same. °

The following are the salient paragraphs of his lecture:

"¢“We read constantly of the so-called ‘Physical Forces’—heat, light, elec-
tricity, etc.,—of the ¢Correlation of the Physical Forces’—of the ¢ Persistence or
Conservation of Force.” To an accurate man of scicnce all this is simply error
and confusion.”

““Perhaps no scientific English word has been so much abused as the word
‘force.” We hear of ‘accelerating force,” ‘ moving force,” ¢centrifugal force,’
‘living force,” ¢projectile force,” ¢centripetal force,” and what not. Yet, as

" William Hopkins, the greatest of Cambridge teachers, used to tell us, ¢force is

force,’ 1. e., there is but one idea denoted by the word, and all force is of one
kind, whether it be due to gravity, magnetism, or electricity. This, alone, serves
to give a preliminary hint that (as I shall presently endeavor to make clear to
youg there is probably no such tking as force at all! That it is, in fact, merely a
convenient expression for a certain ‘rate.” If any one should imagine that ‘three
per cent.” is a sum of money he will soon be grievously undeceived. ¢Three per
cent.” means ne more nor less than the vulgar fraction {§5. True the € three per
cent.” usually means eomething very substantial—but there the term is not a
scientific one.” ’

“ Heat, whatever it may be, is SOMETHING which can be transferred from one
portion of matter to another; the consideration of temperatures is virtually that
of the mere CONDITIONS which determine whether or not.there shall be a transfer
of heat, and in which direction the transfer is to take place. Bear this carefully
in mind, because it has most important analogies to the results we meet with in
considering the nature of force.”

“ It has been definitely established by modern science that keat, though not
material, has objective existence in as complete a sense as matter has.”

‘“ We may state once for all, that our conviction of the objective reality of
matter is based mainly upon the fact, discovered solely by experiment, that we can-
not in the slightest degree alter its quantity. We cannot destroy, nor can we pro-
duce, even the smallest portion of matter. But reason requires us to be consistent
in our logic; and thus, if we find anything else in the physical world whose quan-
tity we cannot alter, we are bound to admit it to have objective reality as truly as
matter has, however strong our senses may predispose us against the concession.
Heat, therefore, as well as light, sound, electric currents, etc., though not forms
of matter, must be looked upon as real as matter, simply because they have been
found to be forms of energy—which in all its constant mutations satisfies the test
which we adopt as conclusive of the reality of matter. We shall find that this
tesy fails when applied to force.” .
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““But you must again be most carefully warned to distingnish between heat
and the mere sensation of warmth; just as you distinguish between the motion of
a cudgel and the pain produced by the blow. The one is the Zhing to be meas-
ured, the other is only the more or les imperfect reading or indication given by
the instrument with which we attempt to measure it in terms of some one of its
effects. So that when your muscular sense impreeses on you the notion that you
are exerting force, as 1n pushing or pulling, you ought to be very cautious in
forming a judgment as to what is reall{i going on; and you ought to demand
much further evidence before admitting the objective reality of force.” . . . .

‘“Some people are in the habit of confounding force with momentum. No
one having sound ideas of even elementary mathematics would be guilty of this or
any similar monstrosity. He would as soon, as Hopkins used to say, measure
heights in acres, or arable land in cubic miles.” . . . .

‘“The mathematician expresses this distinction at once by saying that mo-
mentum is the time-integral of force, because force is the rate of change of mo-
mentum.” . . . .

““ Whatever force may be, there is no such thing as centrifugal force; and

.accelerating force is not a physical idea at all. But that which is denoted by the
term living force, though it has absolutely no right to be called force, is some-
thing as real as matter itself. . . . . he third law of motion Newton first
shows to hold for ordinary pressure, tensions, attractions, impacts, etc.; that is, for
{orces exerted on one another by two bodies, or their time-integrals. And when

e says—* If any one presses a stone with his finger, his finge: is pressed with an
equal and opposite force by thn stone,” we begin to suspect that force is a mere
name—a convenient abstraction—not an objective reality.” ‘

““Pull one end of a long rope, the other fixed, you can produce a practically
inéinite amount of force, for there is stress across every section throughout the
whole length of the rope. Press upon a movable piston in the side of a vessel
full of fluid, you produce a practically infinite amount of force, for across every
ideal section of the liquid a pressure per square inch is produced equal to that
which you applied to the piston. Let go the rope, or cease to press on the piston,
and all this practically infinite amount of force 1s gone.” ,

““When the distance between two bodies is doubled, their mutual attraction
falls off to one-fourth of what it formerly was. Faraday seriously set to work to
determine what became of the three-fourths which have disagpeared, but all his
skill was insufficient to give him any result. Faraday’s insight was so profound
that we cannot assert that something may not yet be discovered by such experi-
ments; but it will assuredly not be a conservation of force.”

‘“ Newton says: ‘ If the action of an agent be measured by the product of ils

orce into its velocity; and if, similarly, the reaction of the resistafce be measured

the velocities ;)i/' tts several parts into their several forces, whether these arise

[from friction, coheston, weight, or acceleration—action and reaction in all comdina-
tions of machines will be equal and opposite.””

*“The actions and reactions which are here stated to be equal and opposite, are
no longer simple forces, but are products of forces into their velocities; 7. e., they
are what are now called rates of doing work; the time-rate of increase, or the in-
crease per second of a very tangible and real soMETHING—for the measurement of
which rate Watt introduced the practical unit of a Aorse-power, or the rate at
which an agent works when it lifts 33,000 pounds one foot high per minute against
the earth’s attraction.

““ Now, think of the difference between raising a hundred weight and endeav-
oring to raise a ton. With a moderate exertion dyou can raise the hundred weight
a few feet, and in 1ts descent it might be employed to drive machinery, or to do some
other species of work; but tug as you please you will not be able to lift the ton,
and thercfore, after all your exertion, it will not be capable of doing any work by
descending again.

*“ Thus it appears that force is a mere name; and that the product of a force
into the displacement of its point of application has an objective existence. [Even
those who are so metaphysical as not to seo that the product of a mere name into a
displacement can have objective existence, may perhaps see that the quotient of a
horse-power by a velocity is not likely to be more than a mere name.] In fact,



PROR TAIT ON FORCE. 8

modern science shows us that force is merely a convenient term employed for the
gresent (very usefully), to shorten what would otherwise be cumbrous expressions;

ut it i8 not to be regarded as a fhing any more than the bank rafe of tnterest (be
it two, two and s half or three per cent.,g is to be looked upon as a sum of money,
or that the birth-rate of a country is to be looked upon as the actual group of chil-
dren born in a year.” . . . .

¢ In fact, a simple mathematical operation shows us that it is precisely the
same thing to say:

““ The horse-power of an agent, or amount of work done by the agent in each
second, 18 the product of the force into the average velocity of the agent; and to say,
Force 13 the rate at which an agent does work per unit of length.”

““ Following a hint given by Young, we now employ the term ENERGY to sig-
nify the power of doing work, in whafever that power may consist. . . . .

¢ The conception of kinetic energy is a very simrle one, at least when visible
motion alone is involved. And from motion of visible masses to those motions of
the particles of bodies whose energy we call heat, i8 by no means a very difficult
mental transition. Mark, however, that heat is not the mere motions, but the
energy of these motions—a very different thing, for heat and kinetic energy in -
general are no more ‘modes of motion’ than potential energly of every kind (in-
cluding that of unfired gunpowder) is a ‘mode of rest!” In fact, a ‘mode o
motion’ ig, if the word motion be used in its ordinary sense, purely kinematical,
not physical:—and if motion be used in Newton’s sense, it refers to momentum,
not to energy.”

““ The conception of potential energy, however, is not by any means so easy or
direct. In fact, the apparently direct testimony of our muscular sense to the
existence of force, makes it at first much easier for us to conceive of force than of
potential energy. Why two masses of matter possess potential energy when separ-
ated—in virtue of which they are conveniently said to attract one another—is still
one of the most obscure prob{ems in physics.”

Hoping you will examine into the above views and answer in your usual
analytical manner, I am yours very cordially,

. Henry A. Mort.

REMARKS ON THE FOREGOING BY THE EDITOR.

Dr. Mott has our thanks for calling attention to this discussion of forcs by
the eminent Prof. Tait. We like to present our readers with the views of great
writers, especially with those which relate to physical science, as they are well
calculated, even if not correct, to suggest the necessity for explanations of various
matters that might otherwise remain obscure. But in this present case, we must
confess to a degree of surprise and disap%)ointment at the barrenness of definite
ideas in the midst of so much apparently confident elaboration and matured
critical thought. We dislike to say this at the very start, on entering upon the
analysis of a paper from a great scholar and scientist which aims to discuss so
important a subject in such a critical manner. Particularly were we disappointed,
after reading Dr. Mott’s introductory remarks, that ¢‘his views represent the
most advanced scientific thought on this subject, and are now generally accepted
as correct.” After reading the extracts through the second time with the utmost
care, we stopped and seriously asked ourself the question, what are these
““views” which thus represent the most advanced scientific thonght, and which
are now generally accepted as correct? For the life of us we could not see an
definite or settled vtews on the subject discussed worthy of the name o “acﬂ
vanced scientific thought.” We saw, as we will try to make the reader also see,
a vast amount of confused, incoherent, half-evolved and half-countradictory state-
ments, with only one or two well-defined and clearly expressed scientific propo-
gitions that one could put his finger on and say, there 18 a real scientific idea.

If there is one thing more than another which we abominate in scientifie
discussion, it is obscurity .or want of definiteness in & writer who is trying to
present what he apparently believes to be new. We invariably conclude that such
writer either has no well-defined, clear-cut ideas on the matter he is discussing,
or else that his command. of appropriate terms, in which to convey his thoughts,
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is mightily deficient. We would rather be guilty of downright plagiarism than
to be justly chargeable with obscurity and the jumbling of ideas in the discvssion
of a scientific subject. If by these hints we are doing injustice to Prof. Tait,
we freely beg his, Dr. Mott’s, and the reader’s, pardon. The sequel, however,
will show. We owe a duty to our readers in these discussions which comes first
in the category of our obligations, and however unpleasant it may be to criticise
unfavorably the published views of a great and prominent writer, our duty, as a
journalist, stands paramount to the mere conventional claims of courtesy. Will
the reader therefore re-examine the extracts as given by Dr. Mott, and then see
if our conclusions and criticisms are, or are not, too severe?

Now, we ask in the first place, what possible reason could Prof. Tait have for
this vehement and almost ill-natured crusade against the use of the term force? It
would almost seem as if he had recently hag a personal controversy with some
other professor on the question of force, in which Ee had been worsted, and thus
been led inadvertently to oppose the use of that term, us not appropriate for scien-
tific purposes, and that some sharp point of the controversy had so fastened itself
in his memory that when he took up his pen to write his lecture he could not
forego whalin% his adversary indirectly by expressing his dislike for that repugnant
term, force. But whatever the motive which induced this remarkable opposition to
}eshort, euphonious, well-understood, and most appropriate English word, the Pro-

ssor gives nothing whatever as a substitute, except it be indirectly the term
pnergy. But what is the difference which word is employed, so you only under-
stand as the dictionaries define it, force to be energy, ang vice versa ? Why, then,
should he call force ‘‘a mere name—a convenient abstraction?” If the influence
or power which a magnet exerts over a piece of iron at a distance is called the
“force of the magnet, or the energy of the magnet, or the influence of the magnet,
what is the difference? Really, for a scientific writer to waste pages of a book to
oppose the one or the other, when we all understand the meaning intended to be
conveyed by these words, is downright quibbling and waste of time unworthy of a
professorship in a great university. To discuss the question of what force, or en-
ergy is, whence it comes, its nature and character, and how its various manifesta-
tions are cansed to address themselves to our sensuous obervation, would be legiti-
mate and important matters to consider in our scientific investigations; but mere
quibbling about the use of a term which by common consent and the use of all vo-
cabularies, fairly conveys an understood idea, is going backward instead of repre-
senting ¢ advanced science.”

But for this fight about a mere word, Prof. Tait appears, from one or two

wague hints, to be on the right track. Taking light, heat, sound, electricity,
gravity, magnetism, etc., as forces of nature in the common acceptation of that
term, and the Professor seems to regard them as real entities; and yet by wildly
concluding that there is no such thing as conservation of force, or correlation of
force, and that ‘“ to an accurate man of science all this is simple error and confu-
sion,” he loses all the benefits of his embryo ideas about the entitative nature of
force, or energy, which he at times virtually admits.
. Suppose we drop quibbling about the mere meaning of the word force, and
admit that if a rose by any other name would smell as sweet, still, as all must con-
¢ede, it 18 just as well to call it a rose for the sake of old associations as to learn a
new name for it, and we will then have no difficulty in understanding the correla-
tion of force, convertibility of force, or conservation of force, especially if force, or
anergy, if you prefer it, be regarded as a real thing, a substantial, though imma-
terial existence, as viewed in the light of the Substantial Philosophy.

If we regard all possible manifestations of the physical forces as substantial
emanations from one universal fountain of force, and which fountain reaches
back, merges into, and blends with the correlated fountain of vital and mental
force which gives active power and capability to the physical forces, then all mys-
tery about the correlation, convertibility, or conservation of force will disappear
from any well-balanced ‘mind, even as ‘‘an accurate man of science.” Could
Prof. Tait accept force, in whatever form it is manifested, whethe: as light, heat,
sound, electricity, cohesion, gravity, magnetism, or what not, as but a substantial
transformation out of the primordial force-element constituting the fountain
from which every form of force emanates through means appointed in nature, and
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which then travels, each by its own peculiar law of radiation or conduction, as
ordained by the intelligent Author of all things, his mind would at once clear
itself of all its obscurity on the subject, and the whole discussion would be re-
lieved of the contradictory phases in which his want of definite ideas has so un-
fortunately involved it. He would then instantly be enabled to grasp the idea
that, as all the forces'are but different substantial forms of the one substantial
force-element of nature, it is the simplest thing in philosophy to see mentally that
sound-force, heat-force, light-force, or electric-force, after it has served the pur-

se of its manifestatior and use, by no means ceases to exist, though we no
onger observe it, but as real substance it falls back into the force-element,
whence it came, and where it is conserved for future want and supply, and where
it is necessarily correlated with, and may be converied into any other form of
force. No view of nature or her laws but that of Substantiulism, as here set
forth, can ever make the 1dea of the conservation, correlation, or convertibility of
force anything but an incoherent and unintelligible farrago. In the light of the:
new philosophy all forms of force are objective things or entities, and not mere
““modes of motion” of material particles. This truth Prof. Tait at times seems
to accept. And as all force emanates from the one fountain or force-element,.
and as this fountain is necessarily and inseparably connected with the still more
refined, elevated, and sublimed fountain of vital and intelligent force. as the
First Cause of all things visible and invisible, material and immaterial in the uni-
verse, it is plain to see, by aid of a truly philosophical vision, how this force-
element is intimately correlated to God as the fountain of vital and mental force,
and also how every one of the manifestations of physical force are and must of ne-
cessity be correlated one to another, since they are primordially but one essence,
and in the forms of force thus emanate from the same fountain of physical energy.
Is not this plain? Is there the slightest confusion of ideus or the most indirect
self-contradiction in all this teaching of the Substantial Philozophy? Why should
there be any ambiguity, since it has nothing to cover up, nothing to conceal or
obscure, but everything to open out and expose to the clear sunlight of the most,
rigid scientific investigation, as every consistent philosophy should? Indeed,
while Prof. Tait insists in one paragraph that all force ts ome, in another para-
graph he pr0£oses to prove that ‘“there is no such thing as force at alll” He
admits that the attraction of one body by another is ““one of the most obscure
¥roblems in physics.” And yet, by denying the existence of any such thinf a8
orce at all, he obscures the idea of attraction still more, and would, could he
have his way, prevent all possible solution of the mystery. The attractive force
which acts between two bodies is not & whit more obscure than any other problem
where the action of an invigible, immaterial force is involved, or where the energ,
is exerted through a substantial connection beyond the observation of man’s
senses. But how much of the obscurity and mystery here complained of disap-
pears when we focus the light of Substantialism upon the problem, and conclude,
as we must do, that by no possibility can the magnet attract the armature unless a
real, substantial objective emanation, or force, connect the two bodies thus drawn
together. Accept this commonsense view of the intangible eutities of nature,
and. discard the impossible, irrational conception that it is the motion of the.
molecules of the magnet that causes the distant pull, and, although all mystery of
the operation may not be cleared up, so much of it is explained that we can well
afford to wait for the future solution which will surely be brought about in the
final consummation and universal acceptance of the Substantial Philosophy.

Let us now endeavor to untangle, or at least look into, a few of Prof. Tait’s
obscurities, and thus try to help him out of the difficulties he has raised by hia
incoherent and useless war upon the term force. He says, ‘“ no scientific English
word has been so much abused as the word force.” We deny his charge, if we,
except his own unnecessary and abusive attack upon that word. He then pre-
sents ‘‘ accelerating force” as one example of this abuse, and in another place he
denijes that there is ‘‘any such thing as centrifugal force,” and says that ‘ accel-
erating force is not a physical idea at all.” " But the truth is, there is not the
slightest coherence or reason in this scientific scolding, and it but goes to confirm
our first suspicion, that his opposition to the use of the word has all come from an
unfortunate controversial disagreement with some other scientist. Why should
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he object to ‘“centrifugal force” when it is simply well understood as that form
or direction of mechanical energy which tends to drive the surface of a revolving
body off on a tangent? Surely some force or energy must carry the drops of water
away from a rapidly revolving grindstone, or they would not go.

That a force, which in revolving bodies tends to a tangent, is properly and
philologically termed ¢ centrifugal,” being from the center, should be self-evident
to a beginner in science. It does seem strange that an eminent professor of
physics could so quibble about a mere distinction without a difference. And
what is ¢ accelerating force ” but the accumulation of force or mechanical energy
in 8 moving body which tends to carry it faster and faster. .
~ As an illustration, take the falling stone. Gravity exerts a certain amount of
force upon it during the first inch of fall. Now if gravity should cease at the end
of the inch, the stone would keep on falling, but without acceleration, by virtue of
its momentum, as it is usually termed, which really signifies nothing more nor less
than the gravital force which is stored up in the stone by that first inch of down-
ward pull. Gravity, however, does not stop at this first inch of pull, but adds just
as much more gravital force during the second inch; these two quantities of force
combined, and now both stored up in the stone, increase the stone’s velocity, or
accelerate its motion, and the same continues on, because new portions of gravi-
tal forco are continually being added to the stone to produce this acceleration, or
continual increase of velocity. What more appropriate language, in the name of
reason, could be used than to call this constant addition of force (that produces
acceleration,) ‘“ accelerating force ”? Had a child raised this pointless and pitiable
objection, we might have had patience with it.

The true explanation of momentum, here for the first time hinted, and which,
by the way, has thus been incidentally utilized, will prove in the future to be of
importance to science, inasmuch as it straightens out another tangle of Prof. Tait’s
confused reasoning in connection with this uncalled-for denial of ‘‘accelerating
force.” He says: ‘Some people are in the habit of confounding force with mo-
mentum.” Such a blunder he calls & ‘“monstrosity.” No careful reasoner, how-
ever, could do so except in the original and beautiful manner just presented,
namely, a8 stored-up force, and this no previous writer has done. In a recent edi-
torial we showed that the property of elasticity, instead of being a force, as nearly
everybody believes, was simpf the condition or quality of a body by which me-
chanical force, or energy, could be stored up within it for the purpose of restoring
the body to its original form after distortion. This was just as true, as well as
new, in science as the point we have here made, that the momentum of a body can
be nothing else than the stored-up force which gave to it the original impetus. If
we mistake not, this must strike every careful thinker in physics as 4 most im-
portant scientific discrimination. To illustrate: The force, or energy, of the ex-

loding powder does not by any means cease acting on the ball as it emerges from
fhe mouth of the cannon, or otherwise the ball would then stop; but it continues
on with the ball, stored up in it to the end of its journey, as proved when it strikes
a tree at a distance. hat but stored-up force, or mechanical energy, could
knock that tree to splinters? But this stored-up force, by common consent, re-
ceives the name of momentum. In fact, momentum, hitherto unexplained, is thus
made clear. Suppose, as a further illustration, that during every ten feet of the
ball’s travel, after leaving the gun, it should receive another and equal impetus of
force from exploding powder, each addinq another velocity, and each new addi-
tion of force being stored up in the ball like the first, thus augmenting its mo-
mentum, does a great professor of physics need to be told that such accumulatin
force, which produces the accelerating velocity of the ball, may properly be call
““accelerating force”? Why, then, we ask again, this purposeless scientific scold-
ing at well-understood terms, without even pretending to substitute others more
appropriate?

One of the best evidences of a sound scientific reasoner who understands his
subject, is the use of appropriate illustrations by which to convey and enforce his
ideas. The attentive reader cannot fail, however, to observe, all the way through
these Ya.ragraphe, a total disregard to the applicability of his comparisons. What
possible analogy or similarity, for instance, can there be between the idea of meas-
uring of arable lands in cubic miles, or the measuring of heights in acres, and
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this most common-sense view of momentum as the force or mechanical energy
which starts the body into motion stored up to keep it in motion? He tells us
that this comparigon was made use of by Prof. Hopkins, one of the best teachers
of Cambridge University. We confess we do not admire Prof. Hopkins as a lucid
teacher. But even the measuring of heights in acres or arable lands in cubic
miles is by no means an impossibility in point of fact. Had Prof. Hopkins lived
n the Alleghany. regions of Pennsylvania he would have learned that the number
of acres in a square mile depends very much on the height of the various hills it
contains; and had he lived in the prairies of Illinois he would have known that
the value of its lands often turned upon the cubic miles of its arable soil for
future use, a great difference being made if it is one foot or six feet deep! He
also quotes Prof. Hopkins as proof that his own idea of force, as really nothing at
all but a name, must be correct. That greatest teacher of Cambridge was in the
habit of declaring to his students that ‘“ Force is force”! We have tried to im-
agine the benefit that pupils in physical science would probably derive from sach
comprehensive instruction under such an eminent teacher; but as Prof. Tyndall
says about atmospheric sound-waves, ‘‘imagination retires baffled.” Prof. Tait,
after this clear explanation by Prof. Hopkins of what force is, adds his own inter-
pretation of itz probable meaning: ‘i, e. there is but one idea denoted by the
word, and all force is of one kind whether it be due to gravity, magnetism, or
electricity. This alone seems to give a preliminary hint that (as I shall presently
endenvor to make clear to you) there is probably no such thing as force at all I

Well, a professor of physics who proposes to ‘“make clear ” that there is ““no
such thing as force at all,” after quoting and indorsing the ¢ preliminary hint ”
that < force is force,” ought to stand a good chance in competition with ¢ the

eatest of Cambridge teachers.” TLet us try to follow him and see how he makes
1t clear that there 18 ‘ no such thing as force at all,” after admitting in the same
sentence that ‘“ all force 18 of one kind.” How ‘‘all” of nothing “‘at all” can be
of ““one kind,” we shall thus try to learn.

To prove that force is nothing, or that there is “no such thing as force at
all,” after much similar confusion of ideas, he gives it in the language of the
mathematician as ‘ the rafe of change of momentum,” because ‘“ momentum is the
time-integral of force.” Not to discuss the lucidity of this statement, let us con.
sider the idea that force is a ‘‘ rate of change,” even when ¢ there is no such thin
as force at all.”” To prove this proposition he goes on to compare it to the bunlgc
rate of interest on money deposited. Is this rate of interest, three per cent., or
three dollars per annum on each hundred dollars deposited, uothing at all? Is it
‘& mere name—a convenient abstraction—not an objective reality,” and is it true
that there is ¢ no such thing as a rafe of inferest at all ”’?

His ideas of money are unique, to say the least, and his entire disussion of the
g:estion of capital and interest is about the most confused part of his lecture.

e says: ‘‘If any onc should imagine thut thres per cent. is a sum of money, he
will soon be grievously undeceived. Three per cent. means no more nor less than
the valgar fraction 1§5”’! And who does not know that {3+ of $100 on 1utere-t, is
““a suvn of money”’ exactly amounting to 83 in cash? But the assumption, that the
rate of interest, 13y, or 83 earned by $100 in one year, could represent force, of
which there was ¢ no such thing at all,” seems to have flashed on the Professor’s
mind as soon as he had uttered it, as involving too puerile an absurdity to let
stand, so he tries to fix it by adding: ¢ True, the three per cent. usually means
something very substantial, but there the term is not a scientific one”"!

And this is a specimen of ¢ the most advanced scientific thought”! Why did
not Prof. Tait stop long enough to give us the ‘“scientific ” use of the term ,t,;,
if 1t does not convey a substantial idea eguivalent to a sum of money? And why
should he 1nsist upon a “¢ sciontific”” use of a term here, when he was devoting the
bulk of his lecture to repudiating the scientific use of the term force?

What could have put it into Prof. Tait’s head to insist upon force as ¢“the
rate at which an agent does work,” as he so strenuously urges, 18 one of the mys-
teries of his incoherent teaching. Why, instead of being a rate at which work is
done, force is the very agent or power or energy which, through preper applianzes,
does the work, while the rate of execution simply signifies the amount of work
accomplished in a given time. The rate of performunce never means the force or
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ener]gy or agent which does the work. The rate of bank-interest is the same pre-
cisely. It means simply the annual amount of actual work done—of actual money
which a given sum deposited in bank earns or works out by thus being put into
useful employment-—while the force or agent which does this rate of work, and
secures this substantial result, is the very original sum of money as the power thus
put on interest or put to work.

Prof. Tait seems not to have formed the first correct conception of ordinary
monetary affairs. Instead of making the money on deposit in the bank the agent
or force which yields the rate of interest, as earnings of the deposit, he makes the
rate of interest, and the force or agent which eroduces it, one and the same
thing. And yet he makes this rate of interest, as his unintelligible equivalent of
Jforce, nothing at all but ‘“a mere mame—a convenient abstraction,” though it
amounts to $3 in cash every year on each $100 deposited in bank! A professor in
a %reat university who can reason thus disjointedly and irrationally, deserves a
public reprimand, and should then be compelled to take a course in elementary
scientific studies before again writing for the public.

But after all this confusion about force as being a rafe, and about its being
nothing at all but a mere name. or a convenient abstraction, the Professor does
really seem to touch bottom in his reference to Faraday’s efforts to determine
what becomes of the force of attraction between two bodies as they are separated
farther and farther from each other. If the attraction of the two bodies is the
force by which they are drawn together, as Faraday plainly taught, and as Prof.
Tait seems to concede, then the force is clearly not the rate at which they ap-
proach or at which their motion is accelerated, since the force or agent which
causes their approach is manifestly the attraction itself. What trifling with plain
English words would it be to make the agent or force which does the work of
drawing the bodies together nothing but the rafe at which the work or drawing
is done! Yet the bulk of the lecture of Prof. Tait, instead of presenting clear

instruction on the nature of force, such as the mind can grasp as intellectual food,

deals in this confused indefiniteness of expressions, which, though it may have
been clear to him, it certainly is anything but clear to the ordinary reader.

Even Faraday himself seemed to fail in finding & solution of his difficulty
about the decrease of attraction as the two bodies receded from each other, owing
solelg to his not understanding the true nature and operation of force. If he
could have grasped the fact, as set forth so clearly in the Substantial Philosophy,
that two bodies are attracted by the substantial rays of gravity passing out from
each in all directions, analogous to the substantial rays of light from a candle,
and which could be seen with eyes suitably constructed, he would at once have
been able to see mentally what became of this great percentage of lost energy or
attracting force. By the well-known law of squared-distance-inverse it is plain
that fewer and fewer of these substantial rays of gravity, radiating in straight
lines in all directions, would reciprocally touch the two bodies as they removed
farther and farther apart, while all the rest of the rays from each body, not
touching, would pass off into vacant space without affecting either body, though
not by any means to be lost or annihilated, but to return into the universal
fountain of force, there to be conserved in God’s order of things for correlation,
convertibility, and remanifestation in other or similar forms of energy. This is
the very thing the Substantial Philosophy teaches, and which Prof. Tait denies
gy saying that when it is explained ‘it will surely not be a conservation of force.”

he substantial explanation here given would have beautifully solved Faraday’s
difficulty, and could Prof. Tait now stop scolding about the term ‘‘force” lon
enough to look into the Substantial Philosophy, he would have his mind clear
of all its fog on the subject, and there would}{:e nothing left in his way of coming
out a ringing Substantialist.

One of the most unsatisfactory peculiarities about Prof. Tait’s style of reason-
ing, is that he masses difficulties against the term jforce, not seeming to reflect
that these very difficulties bear with equal effect against any other word or form of
expression he may substitute for that term. He seems, like a young polemical as-
pirant in a debating school, eager for honor as well as for smashing things gener-
ally, and for the saie of temporary triumph not caring if half his blows rebound
against his own head. 'I'ske his reference to the pulling at one end of a rope.



PROF. TAIT ON FORCE. . 9

He says that, according to the received notion, *you can produce a practically in-
(im'ta amount of force, for there is stress across every section throughout the whole
ength of the rope.” Now why, as a great teacher in a great institution of learn-
ing. does Prof. Tait launch out such apparent difficulties against force (and the
same in the case of a cask of water with a closely-fitting piston) when they apply
the same precisely against the term energy, or pressure, or tension, or expansion, or
any other word he may dare to substitute? H‘Kv useless is such an attack on force
when he knew he could not answer it himself, as he had put it, taking any word
he might select, for there is surely some word in his vocabulary which means what
common mortals understand by force. Will he say that by pressing a piston into
a closed cask of water with one pound of energy or pressure he ¢‘produces an
infinite amount of energy or pressiutre,” because that single pound takes an infinite
number of directions? He surely believes in energy and pressure, and why does
he not therefore run amuck at some of his own scientific terms, and see how they
will stand the shock? Iconoclastic objectors to other folks’ views should be per-
emptorily forced to explain how their own views, if they have any, make. the
matter any better, or else be spanked into silence. When we hurl our difficulties
at the wave-theory of sound, we are always found ready and willing to show that
no such difficulties or objections lie against the substantial theory. Let Prof.
Tait be compelled to do the same, and he will soon modestly begin to let up in his
bootless crusade against the excellent little word force.

The Professor ignores force as only an abstraction, a mere name, a nothing a¢
all, in fact, because he does not know what becomes of a hundred pounds of it
when he lifts that amount at a ton mass without moving it! Does he know
what becomes of a hundred pounds of energy or muscular power at a similar effort?
Possibly he might grasp the elementary conception, with a little dispassionate
effort, that when he exerts a hundred pounds of upward pressure at the ton weight
without stirring it, this force or energy, while he is lifting, is simply exgen ed
and stored up in neutralizing just one ﬁfmdred pounds of gravital force which is
acting on the weight in the opposite direction; and that if twenty men should lift
each a hundred pounds they would thereby neutralize the whole ton of gravital
force, and thus would cause the ton weight to rise. If this ‘abstraction” is too
heavy for him, let him do a little intellectual training by first reflecting that the
ton mass would absolutely have no weight at all but for that invisible, immaterial,
sabstantial, objective entity, cailed the force of gravity, which Faraday was so be-
wildered about, and which Prof. Tait concluded could not surely be conserved.

But as stars sometimes twinkle through the interstices of the cloudiest atmos-
phere, we have an occasional scientific scintillation even from this mass of con-
fused ideas. Indeed, he almost seems at one point virtually to take back all the
naughty things he had been provoked to say against force, by selecting heat—a
““scientific ” term meaning one of the acknowledged forces of nature—and making
it an actual, substantial, objective enfity. It is really as encouraging as it 18
surprising to fall in with one such sensiblg and philosophical statement in the
midst of so much intellectual pi. ¢“Heat,” he says, ‘‘ whatever it may be, is
something which can be transferred from one portion of matter to another.”
Suppose heat to be a force—then what? The sentence here quoted sounds very
much like the utterance of a veritable substantialist, and but for his unfortunate
misunderstanding about the word force, there is no visible reason why he was not,
when he made that statement concerning heat, on the high road to Substan-
tialism. For example, what better Substantialism has ever been published in this
magazine than the following?

‘It has been definitely established by modern science that keat [one of the
natural forces], though not material, has an objective existence in as complele a sense
as matter kas™ !

Such a truthful averment about keaf, one of the physical forces, as a real
‘“gomething,” would be equally applicable to every other recognized force of
nature. Cannot electricity be transferred from one material body to another, and
has 1t not an existence as real and objective as has the tree which it shivers into
kindling-wood? Cannot magnetism be transferred from one material body to
another, and does not the piece of steel itself become a magnet on this E:ﬂinciple
of transference when brought within a magnetic atmosphere? Is not this force
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or energy which radiates from the poles of a magnet 1n all directions, and which
lifts the distant armature in ogpositlon to gravity, a veritable, objective existence,
as much as the armature which it lifts, or the steel magnet which lifts it? Can-
not sound be transferred from the vibrating chord to the prong of a distant unison
tuning-fork, and thus throw it into corresponding motion by its substantial,
sympathetic action; and is not this ‘“something” which accomplishes a visible
mechanical result as real an objective existence as is the instrument thus made to
respond? And if these forces of nature are all proved to be objective existences,
by the very test which Prof. Tait applies to heat as a real ‘‘something,” how
natural, then, and consistent is the Substantial Philosophy, and how easy is it for
acceptance, since it makes every natural force, including the vital, mental, and
spiritnal forces, an objective existence as real and substantial as is matter itself.

But it would not seem to do for the professor to continue this magnificent line
of thought without some additional confusion and cloudiness of ideas interspersed.
He learnedly undertakes to explain to the reader the process by which we have
found out that keat, or any other form of energy, is an objective existence as
much as matter. We have learned it, he says, because we have found out by ex-
periment that matter cannot be altered or reduced in its quantity in the slightest
degree; and hence we conclude that it must have an objective existence. And
further, as we also find by experiment, he continues, that heat cannot be altered or
reduced in quantity, but only transferred to other bodies, or converted into other
forms of energy, we rationally infer also, that heat, though not matter. has as
much an objective existence as has matter itself. To a superficial reader this rea-
soning appears intensely and even severely logical; but weaker scientific nonsense
was never put into the same number of words, even if it did issue from the Uni-
versity of El)idinburgh, and if the reader will keep his face straight long enough,
we will prove it.

How can we go to work experimenting on a mass of matter to find out that it
cannot be reduced in quantity in order to know that it has an objective existence,
unless we first know that it exists objectively, and unless we know what its quan-
tity is which we are trying to reduce? How, in the name of science, can we
know what its quantity is, so as to learn by experiment that such quantity is un-
altered after experiment, unless we first know that the matter has an objective
existence as a real entity? According to this specimen of ‘“advanced scientific
thought,” you take a quantity of matter which you do not yet know to exist, and
as you cannot know of its existence until your experiment proves that its quantity
cannot be altered, you cannot, of course, have any conception of its quantity before
the attempted reduction commences. But after experimenting sufficiently yon
thereby learn, first, that its quantity has not been reduced in the least, without
knowing what its quantity was prior to beginning the test, since you did not yet
know of its existence; and finally you learn of the existence of the matter itself
upon which you have been experimenting, and thus find out its original
quantity, by ﬁndin% out that its quantity, of which you knew nothing, had not
been lessened. Such is a specimen of this profound reasoning about force which
Dr. Mott assures us is ‘“now generally accepted as correct.” Clearly, so far from
knowing that matter exists by first experimenting with its unknown quantity to
find out if such quantity can be altered, and thus learn of its existence, we first
know that the matter has a real objective existence by our sensuous and conscious
observation, and we know what its quantity is in the same manner, by weighing
or otherwise measuring it and observing the result; and by the same scnsuous,
or conscious, observation, aided by reason, we know that heat and other forces of
nature have a real objective existence by what they do, and by what we observe
concerning them. We surely do not have to wait to experiment with heat, as
Prof. Tait urges, and first find out that its quantity cannot be altered, before we
know that heat exists, or know the quantity we are trying to reduce. According
to the reasoning of Prof. Tait, we neither know that matter or forcc exists, or
has any quantity whatever, until we have first experimented on its unknown
quantity to see if it can be reduced, and have in this way determined its unknown
existence to learn if it really has any quantity. L. .

But we must not be too exacting with this great scientist, especially when in
the midst of so much confusion he can make such a valuable admission for the



THE FUTURE OF SUBSTANTIALISM. 11

Substantial Philosophy as that keat. an immaterial force, is a ‘“ something > as real
and objcctive as matter itself. Indeed, as we read further we find he does not
stop with Aeaf, but actually carries the principles of Substantialism almost as far
a8 1ts most outspoken advocates could desire, by the remark: ‘¢ Heat, therefore,
as well as hight, sound, eleciric currents, etc., thongh not forms of matter, must be
looked upon as real as matter, simply because they have been found to be forms of
energy,”—in other words forms of force, since the common word force is just as
good as his substitute. In fact, it is quite common now for scientific writers to
use these two words interchangeably as convenience suggests, or to avoid tautol-
ogy. Why, then, this needless jangle about one of these two words when, by avoid-
ing it, he could have saved himself from ap unfortunate bewilderment of ideas
which now bids fair to make him notorious? ,

From a careful stndy of his lecture, it is evident that Prof. Tait had been
reading the Substantial Philosophy, though perbaps not with sufficient care to re-
ceive 5\9 full benefits of its teaching. If he had not seen and read it, how are we
to account for the term ‘“sound ” having been included among the natural forces
or forms of energy?-—substantial entities having as real an objective existence as
matter itself—a truth never admitted by a great scientist before the ¢“ Problem of
Human Life > was published. The truth is, the University of Edinburgh, throngh
its leading physicist, has substantially indorsed the central tenet of the Substan-
tial Philosophy as based on physical science, and as taught in the various volumes
of THE MicrocosM. It thus accepts the substantial existence of ‘‘sound ” as well
as of light, heat, electricity, etc., as objective entities, and as real as material
bodies themselves. That great university, therefore, with one of the foremost
physicists of Europe at its head, has clearly abandoned the wave-theory of sound,
and also the undulatory theory of light and heat, with the waves of ether on which
it rests, thus clasping hands across the Atlantic Ocean with the MicrocosM Pus-
L?'EIHNGhO?MNNY in dealing a death-blow at the whole modern mode-of-motion

ilosophy!
P What a pity that Prof. Tait, with his great reputation as a physicist in one of
the first universities of the world, and with all his scientific lore to aid him, had
not more largely profited by studying the Substantial Philosophy after having
adopted, as he has done, its %tr'incipaﬁ features of sound, light, Keat, and elec-
tricity as objective entities! When he took up the ‘‘Problem” or THE MicRro-
cosM (for he certainly has been reading one or the other), he should have fore-

ne his personal grievances about a mere word, and sent for our entire series of

ooks, and thus been prepared to make himself thoroughly familiar with the
principles of which he had obtained such a hopeful smattering. What a pity,
after having become substantially a Substantialist, he should have thrown away
so splendid an opportunity for revolutionizing Great Britain within the next six
months, or a year at farthest, and of thus establishing the Substantial Philosophy
permanently in the Queen’s Dominions. But he foolishly preferred a pett{ con-
tention over the word force, and thus narrowly escaped an immortality that is
never offered to man but once in a lifetime.

At any rate, the friends of Substantialism throughout the world can well con-

tulate themselves that the keynote of their great philosophy has been author-
1tatively echoed from one of the first uniyersities in the land, and by one of the
world’s leading physicists; and while we thus congratulate each other, let us
fervently hope that these good-natured criticisms which we have been compelled
to make on this ‘‘force” argument may not provoke the distinguished professor
to waste more ink and dpaper by pitching into the Substantial glilosop 1y, after
having adopted and used it, as he was some way provoked to do, in the case of the
unfortunate little word force.

THE FUTURE OF SUBSTANTIALISM.—No. 1.

BY REV. J. 1. SWANDER, A. M.

We have just received instruction from the managers of THE MI1CROCOSK to
repare a paper upor. the above subject for the opening number of Volume V.
g‘he editorial authorities seem to have been blissfully oblivious to the fact that it
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is much easier to select the text than to preach the sermon. They have, thereforc,
placed upon our shoulders a burden too grievous to be borne with an angelic
smile of ready acquiescence. But having learned obedience as a child, we shall en-
deavor to continue its practice through the laborious responeibilities of our advanc-
ing years. Fortunately, we have not been asked to don the prophet’s robe, but
only to exorcise our memory, and relate our experience of things to come; and if
we, in this reversed retrospection, should forget to recollect some things correctly,
the sin should not be laid at the door of the printer, but charged up against the
writer himself, who, having been placed under marching orders, is presumptuous
enough to horoscope the substantial zodiac, comsult the invisible stars in their
courses, read the predictions of the passing night and herald the blessings of the
comin% day.

The Substantial Philosophy has not yet passed throngh the first decade of its
existence, and is, therefore, still in the formative period of 1ts history. Not that
its essential principles are undergoing any change. Such an admission would be
in conflict with the .mmutable nature of truth, as well as disadvantageous to those
who are called to advance and advocate its claims in the world. Truth makes its
march of progress, not to a higher perfection of itself, but toward its more perfect
apprehension by those to whom it gradually reveals its hidden treasures. In this
way truth, having an essence of its own, incarnates itself in the Substantial Ele-
ments of the human mind and spirit, becomes conscious of its own being, and
finally appears in the form of a correct and established theory to utter its beati-
{;)udes upon the mount, and pour its benedictions upon the people of the plains

elow.

It matters but little whether Substantialism is at this time to be regarded and

spoken of as un hypothesis, theory, or a system of philosophy. A learned friend
has written to us: ‘“The new philosophy may become an acknowledged system in
the course of time, but at present the question may properly be asked whether it
is more than an hypothesis.” Very we(l]l. We lose nothing by admitting, if neces-
sary, all that is claimed in the above. The advocates of the substantial hypothe-
gis, if indeed 1t be nothing more than an hypothesis, are in proud possession of
unquestionable facts and conclusive demonstrations of 1ts correctness in all its es-
sential parts. In the non-possession and contradiction of such radical facts it
were better to-day for some of the old theories and systems had they never been
born to exist in their monstrous unscientific deformity than to offend this sound and
symmetrical little one that believes in the immaterial forces of creation which,
under God, are constantly moving the chariot-wheels of the material universe.
*  In science, the germ of truth is worth more than the century-plant of error.
Even a living dog is better than the carcass of something foolishly supposed to
have been a lion. The embryonic principle that aiproached Sir Isaac Newyton 1n
the falling apple, though wrapped for awhile in the swaddling-clothes of an hy-
pothesis and laid in the manger of an unpopular theory, gradually arose to general
recognition and power as something of more value to science than all the old as-
tronomical treasures of Egypt. Yes, gentlemen, we have no objection that youm
look upon Substantialism as an hypothesis; but, mark our word, the hypoth-
esis of to-day will be the central theory and illumining sun in the regenerated
science of to-morrow. Give us the acorn, with its immaterial germ of a giant oak,
and you may have all the fully-developed mushrooms, cabbage-palmettos and life-
less trunks of your materialistic forest.

Let all lovers of truth who are willing to follow its leadings through evil, as
"well as good report, not do themselves the great wrong to conclude that Sub-
stantialism is not worthy of their entire confidence, because, forsooth, it doth not
yet fully appear what it shall be when that which is perfect is come. Neither
should the increasing number of believers in the Substantial Philosophy be any
less enthusiastic in “its advocacy because it has not yet been fully formulated.
The time is fast coming when 1its high rank in the family of ghi]osoppies_ will be
generally acknowledged, and when, as the center of the world’s admiration, the
royal child shall receive the insignia of its intrinsic worth. Even in the bulrushes
of the Nile, Moses was a “ proper child,” and therefore the coming man and law-
ﬁiver for a nation from whom, according to the flesh, Christ came. And Christ

imself, instead of springing, like a full-fledged mythical Minerva from the head
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of Jupiter, into his highest attainable perfection, ‘“increased in wisdom, stature
and favor with God and man.” 8o, too, with Christianity, as the substantial
Eresence of the glorified Christ in the world. He is a very poor reader of church

istory, and a very shallow student of its philosophy who sees Christianity’s
highest attainable perfection either in Primitive religion, the Church of Rome, or
modern Protestantism. While nothing can transcend the limits of its own type
and pattern, it is everywhere God’s law that the old and more defective develops
the want and prepares the way for the new and more perfect. For this reason
we are not disposed to make fun of the wave-theory of sound. In consideration
of its negative service to the cause of science, we are in favor of giving it a decent
burial. Dr. Hall may differ from us in our assertion that Substantialism comes
from materialism in the sense snmewhat analogous to that in which Christianity
sprung from Judaism, and Protestantism from Rome. Thus the principle of

ubstantialism was always pregent in the organic constitution of the world’s life,
but could not attain to actual birth until the fullness of the time had arrived.
Upon the arrival of that appointed day it came to emancipate the world from the
then prevailing law of materialism. It has already accomplished much as an
earnest of the purchased inheritance. Less mythical and more mighty than
Hercules, it has reached from its cradle to grapple with the dragon of unscientific
fraud. It has brought its calcium light to bear upon those Evolution theories
-known as ‘“ Spontaneous Generation,” ‘‘ Ontogeny,” ¢‘ Philogeny,” ¢ Pangenesis,”
and ‘ Gemmules,” in such a way as to completely unmask their false pretensions.
It has laid bare many of the ridiculous fallacies involved in the curreut theory of
acoustics. It has pointed out a simple yet sovereign remedy for the deepest
malady that now afflicts the general family of sciences; and it has accomplished
all these initial results under the reign of a persecution and suffering not worthy
to I;e compared with the glory that shall be revealed in the triumphal march of
1ts future.

The future of the Substantial Philosophy is neither a matter of prophecy nor
conjecture. It is something to be anticipated according to the law of life in his-
tory, and the sure workings of its plastic power. When we are once acquainted
with the root there is no prophecy 1n predicting both the coming and the quality
of the fruit. Even the form of the fruit is predetermined by the norm of the
root. Only to a limited extent is such form subject to modification from without,
All life constantly struggles toward the realization of its ideal. This ideal is not a
mere subjective concept in fancy of something that has no existence outside of the
mind, but a veritable substantial pattern of the thing to come in outward form.
That which is to be has been. e objective ideal is a reality. Essence is more
real than form, because it i8 molder and master of the form. It is so in religion.
The Christianity of the Middle Ages made mauyv centuries of ridiculous ecclesias-
ticism by trying to legislate law into life. Much of our statutory Protestantism is
doing little better. Let modern theologians and materialistic mound-builders in
philosophy profit by their examples. Let them catch a glimpse of the power of
the world to come, and with uncovered heads do proper homage to those invisible
forces which, under God, create their own forms in the material universe. This
we propose to do with Substantialism. It needs no outer mold in which to cast
its coming form—it will admit of none. In that particular, it will take care of
itself. It came not to be ministered unto, but to minister unto the wants of the
scientific world. Who can declare its generation, or adequately portray the part it
is to play in the coming, closing scenes of time’s great ﬁ)eater? If it is to take
rank with other distinct sciences, .t should be defined as the Science of Force.
Chemical professors are talking and writing about the generation, conservation,
transmission and persistency of force. Very well; but whence and what is it? Is
it really nothing more than the result of favorable combinations in matter? Is
mental force nothing more than molecular motion or effervescence from a few
pounds of pulpy matter stuffed into a human skull? All who wish to escape the
odium of being known as such materialists must either acknowledge the substan-
tial nature of the immaterial in being, or fly for protection into the region and
shadow of—nothing. This region has its existence in some of our current theo-
ries, and its capital is the city of refuge for much infidelity in science. There is
no other alternative. Any theory of force whose genesis is not traceable to
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matter, or whose claims are not based upon a recognition of the immaterial sub-
stances of God’s creation, must start in the desert of lean abstractions and end in
the wilderness of logical and laughuble absurdity. It is time, therefore, for all
serious scientific inquirers after the symmetrical wholeness of the truth to pause
and ask themselves whether there is not an imperative demand for such a distinct
branch of study to round out the curriculum in the great university of God.

When the necessity for such a new science shall have been generally conceded
the point reached may be emphasized as a period in the world’s intellectual prog-
ress. Substantialism will then receive an ovation worthy both of the principle
that it involves and the blessings that it will impart to the family of man as it
moves forward in its grand march to victory. hat a broad field 18 opening for
the display of its power and the distribution of its benefits to all the lovers of
truth! Passing through the wilderness of scholastic chemistry, it will complete
its thorough ¢‘ examination of the present theory of force and energy,” as alread
indicated by the preparatory papers of Dr. Mott. In this line of inquiry it will
look a little more carcfully into the chemical laws of affinity, cohesion and repul-
sion, and show that some things hitherto treated as the properties of matter are
really the proprietors thereof. ~Continuing its well-begun work in the domain of
physics, it will perfect the new theory of sound and formulate its truths for the
general instruction of the laity in the rudiments of scientific righteousness. En-
tering into the domain of optics, it will pour new ra:jys upon the subject of light, re-*
call Huygens and Newton to the witness stand, and submit a few questionsgby way
of cross-examination concerning corpuscular emissions of luminous matter, ethereal
jelly and the old undulatory theory in general. It will also examine farther into
the presumptuous assumptions that gravity, magnetism, electricity, and heat are not
substantial entities and forces of nature. Encouraged with its grand achievements
in the lower departments of being, it will direct its efforts toward heaven, and with
a hush of reverence, standing the scieutific gates ajar, it will enable man to look
into the laboratory of Almighty God, where the handiwork of the visible creation
is made of things that do not appear. It will continue to march 1ts invincible
forces into the realm of mind, lay peaceable siege to the capital of intellectnal em-
pire, climb up into the highest dome of finite thought, examine more thoroughly
the substantial structure of the human soul and demonstrate its constitutional
power to survive the dissolution of its material environments. Neither shall the

nt-up Utica of sublunary things contract its powers. Persevering in its searches
to find out all that science can know of God, it will conduct its disciples up into
the newly discovered observatory of the sidereal heaveus, permit them to gaze
through a telescope radically different from any previously pointed toward the
gkies, and direct their most devout efforts to ascertain the place of the more imme-
diate presence of Him who evolves the stars like sparks from his own substantial
being, and sends them as scintillations of his personal glory around the central
throne of his boundless empire. :

PAUL’S PARADOX; BECOMING WISE BY FIRST BECOMING A FOOL.

A BERMON BY REV. T. WILLISTON, M. A. *

* If any man among you seemeth to be wise in this world, let him become a fool that he may be
wise.”—1 Cor. iii. 18.

Before explaining this paradox of Paul’s, it may be useful to notice the dif-
ferent senses in which the words wise and wisdom are used in the Scriptures.
When Bezaleel and other builders of the tabernacle are spoken of as men in whom
the Lord ‘had put wisdom,” it is simply meant that he had endowed them
with much mechanical skill and ingenuity. When Christ said to the twelve,
< Be ye wise as serpents,” his meaning was, be cautious and wary, or on the look-
out against danger. In adopting a sagacious expedient for his support the un-
just steward is said to have ‘‘done wisely;” that is, to have acted skrewdly.

hen it is said that ¢the children of this world are in their generation wiser
than the children of light,” the meaning is, not that they are wiser in the highest
or best sense, but that, in proportion to the magnitude of the objects aimed at,
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they prosecute their worldly schemes with more earnestness and zeal than Chris-
tians manifest in striving to make their ‘“calling and election sure.” To the
attainments of men in such things as science and philosophy, as well as to the
subtle artifices with which they prosecute their various designs, the Bible applies
the words, ‘“man’s wisdom,” or ‘‘the wisdom of this world.” But when Sol-
omon says, ‘‘ Wisdom is the principal thing, thercfore get wisdom,” he exhorts
men to acquire ‘‘the wisdom that is from above,” and the very beginning and
essence of which consists in ‘‘the fear of the Lord.”

It is in two very dissimilar senses that, in my text, Paul uses the word
““ wise,” and it is in a very peculiar sense that he uses the word ‘ fool.” Let us
first see how very unlike are the senses of the word wise, as twice used by Panl, or,
in other words, what Paul means by one’s being ‘“wise in this world,” and then
submitting to a certain process in order ‘“ that he may be wise.” To get the full
force of the passage before us, let us institute a comparison between the two kinds
of wisdom that Paul here refers to. Let us place them side by side, inspect them
narrowly, see in what respects they differ, and which of the two we had better
seek to possess. We will first inquire what ¢¢ ¢s to be ‘“wise in this world.”
What is the aim of the worldly-wise, and what are the methods they usually em-
ploy in executing their designs? The object they invariably aim at is the attain-
ment of some perishable earthly good, and the promotion thereby of their own
happiness; and it never riges higher. The good sought by them is different in
different individuals, but it is invariably good of a worldly kind, and self-interest
is uniformly their prompting motive in seeking it. With one set of persons money
ie the object which with tireless toil they seek to acquire. With another class 1t
is the fame and the emoluments connected with office and exalted station. With
another it is the celebrity that is gained by authorship, or by military prowess, or
by brilliant literary and scientific achievements. ith still another the object
aimed at is self-indulgence and sensnal gratification. The objects of pursuit
vary a8 do the tastes of the different classes, but self-gratification and self-advance-
ment is the governing motive in each.

Not only are the aims and efforts of the worldly-wise directed exclusively to
earthly objects, but they are usually very sagacious in the selection of means for
effecting their designs. What, for exampie, could be more wise, in a worldly
sense, than the plan resorted to by Absalom when, with eye on his father’s throne
and the nation’s applause, he stationed himself by the roadside, and said to every
aggrieved Israelite, ‘* O that I were made judge 1n the land, that every man which
hath any suit or cause mi%:ﬂ; come unto me, and I would do him justice!”
Worldly wisdom was admirably exemplified by this flattering demagogue, and by it
he ““stole the hearts of the men of Israel.” And as he was not conscientious in
respect to the character of the means he resorted to, but was guileful and insin-
cere, so it usually is with worldly men 1n the use of means. If to the mere world-
ling flattery, or fraud, or prexarication seem to be the surest means of rendering
his enterprise successful, he will not usually hesitate to employ them. To secure
for themselves office and honor, political demagogues have in every age resorted to
substantially the same obsequiousness and the same pseudo-patriotism that Absa-
lom did. And what 18 true of the unscrupulous demagogue is to a greater or less
extent true of the worldly-wise, in all the varied pursuits of life. .

Having seen what is implied in being ‘‘ wise in this world,” let us now see
what that otker kind of wisdom is, which Paul exhorts the worldling to get by be-
coming a fool. In its very nature this wisdom differs from that, for while tkat is
““earthly, sensual, devilish,” this ‘‘ is from above,” or has its origin in the heart
of God, and is as pure as its divine Author. Instead of aiming at the attainment
of some purely secular and perishable benefit, this wisdom seeks a good that is
spiritual and ever-enduring. Instead of having self-interest for its governing
motive, it rises above self, and is swayed by a desire for the glory of Gog and for
the general good. While the worldling’s field of vision embraces only ¢ the things
which are seen,” that of the truly wise takes in all worlds and all duration. Wit
the Bible for his telescope, he fixes his eye on things unseen and eternal. While
“God is not in all the thoughts ” of the worldly-wise, the language of him that is
truly wise is, ¢“I meditate on all thy works, I muse on the work of thy hands.”
As he surveys the doings of the Most High, whether it be in the kingdom of Nat-.
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ure, Providence, or Redemption, he is filled with awe and adoration, and he finds
himself exclaiming, ‘O the depth of the riches both of the wisdom and knowl-
edge of God!” Every feature in the character and government of Jehovah is alike
gratifying. That ““God is love ” rejoices him, and so it does that, to the wicked,
““our God is a consuming fire.” He is as glad to hear God say that he ¢ will by
no means clear the guilty,” or say, ¢ Vengeance is mine, I will repay,” as he is to
learn that the Lord ¢ delighteth in mercy,” and ¢ will abundant!y pardon ” every
sinner that truly forsakes his evil ways. Once this man was ¢ wise 1n this world,”
and wise in his own estimation, but now he is ‘‘a new creature,” and though he
is deemed a fool by some of his old associates, the All-Wise God pronounces him
a fool no longer.

- We huve seen that there is a wide, a radical difference between the two kinds
of wisdom that Pavl names in my text, and we come now to consider what he
means by one’s ‘‘becoming a fool” in order ‘‘that he may be wise.” Would
Paul have us understand by these words, that if one has made large attainments
in human science, or if his mind has been greatly expanded by education, he
must cease to feel any interest in science, or cease to make any advances therein,
. if he would become spiritually wise? Does he mean that {earning and piety
cannot co-exist in one and the same person? By no means. 'The wisdom that
Paul would have men obtain is no enemy to learning and science. So far from
being their enemy. it is their warm and sincere friend. Religion woos and wel-
comes Science to her side as an ally, an efficient colleague, a cordial supporter.
What then can the apostle mean by so strange a paradox as having one become
wise by first becoming a fool? To this question more than one re{:]y may be
made, and yet each be a correct one. One meaning that Paul may have had i3
this: By deserting the ranks of your former companions in sin, you may be
despised and deemed a fool by them, and you must consent to be @ fool in their
estimation, in order to your being wise in the sight of God. It is no very unusual
thing for one to be sneered at, or even hated, if he breaks away from Satan’s
ranks and goes boldly over to the Lord’s side. Said Jesus to his disciples, ¢ Be-
cause ye are not of the world . . . . therefore the world hateth you.” It has
been the lot of many a Christian to be re}l)‘roached, scorned, and persecuted,
becanse he was no longer ““of the world.” T¢ become wise in the highest sense
a worldling must cease to be a worldling, must cease to have the same aims, the
same governing motives, and the same methods of fulfilling his aims that world-
lings have; yet it is obvious that so great a change as this would by some of the
worldly-wise be regarded as becoming a fool. < Well,” the apostle would say, ¢ if
this is to be or become a fool, become one, that you may be wise.”

Paul’s meaning, however, in the words ‘‘let him become a fool,” we are far
from having exhausted, even if the above supposition was a part of his meaning.
He well knew that ‘‘knowledge puffeth up,” that the ‘wise in this world ” are

rone to pride themselves in their real or supposed pre-eminence in intellect or
I:nowledge, and that this pre-eminence, and its accompanying pride of intellect,
often become a serious obstruction—yea, in many cases a fatal barrier—in the way
of men’s salvation. Impressed with this fact, 1t was doubtless Paul’s intention,
m the clause referred to, to warn the worldly-wise against that snare of the devil
which consists in the speculations of an unsanctified philosophy, and in the intel-
lectual pride generated thereby. It was as though the apostle had said, * He
that would become ¢ wise unto salvation’ must cease to make an idol of learning
and earthly wisdom, however profound.” He must become sensible that the
largest attainments in science and philosophy, if not associated with the love of
God, are but a feeder of human pride, and can never make their possessor happy.
As compared with the wisdom that God imparts, he must regard ‘‘ man’s wisdom ”
as well-nigh worthless, and if human attainments have puffed him up, or caused
him to despise the crucified One, he must feel his own littleness and unworthiness,
and must in his own estimation ‘‘ become a fool.” It was not the apostle’s aim
to have men undervalue science, or any earthly thing that is truly useful, but he
would have them prize purity of heart and the divine approbation far more.
And as for that ¢ wisdom of this world ” which ‘“ God hath made foolish,” Paul
would have men bdecome fools, as it were, by exchanging it for the wisdom that
confers permanent joy, and that 13 as enduring as the throne of God.
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In view of the immeasurable superiority in value of ¢ the wisdom that is from.
above’’ to ¢ the wisdom of this world,” need we wonder that God pronounces that
man a fool who scorns or heeds not Wisdom’s entreaties and admonitions? As a
fitting close of this interview, my hearers, let us listen to a few of Wisdom’s own
words—words of tender entreaty on the one hand, and of solemn warning or awful
denunciation on the other. Hear her as she says, ‘“ Happy is the man that findeth
wisdom ” . . . . for ¢ all things thou canst desire are not to be compared unto
her. Length of days is in her right hand, and in her left hand riches and honor.”
““If thou criest after knowledge, and liftest up thy voice for understanding; if
thou seeke«t her as silver, und searchest for her as for hid treasures, then shalt
thou understand the fear of the Lord, and find the knowledge of God.” ¢ How
long, ye simple ones, will ye love simplicity? . . . . Turn you at my reproof: be-
hold, I will pour out my Spirit unto you, I will make known my words unto youn.”
Such are some of Wisdom’s urgent invitations, and what language could be more
tender or persuasive than hers? Alas, that it should ever have been necessary for
her to become severe, and to address any of our race in such words as these: ¢ Be-
cause I have called, and ye refused; I have stretched out my hand, and no man re-
farded; but ye have set at naught all my counsel, and would none of my reproof:

also will laugh at your calamity, I will mock when your fear cometh . . . .
when distress and anguish cometh upon you. Then shall they call upon me, but
I will not answer; they shall seek me early, but they shall not find me. For that
they hated knowledge, and did not choose the fear of the Lord . . . . Therefore
shall they eat of the fruit of their own way, and be filled with their own devices.”
God forbid that I, or any of you whom I am addressing, should, on a dying bed or
at Christ’s bar, hear Wisdom say, ¢“ Because I have called, and ye refnse(f C e
I also will laugh at your calamity, and will mock when . . . . distress and an-

ish cometh upon you. You shall call upon me then, but I will not answer”."

o-ddy, my hearers, Wisdom is saying, < Seek ye the Lord while he may be found,
call ye upon him while he is near.” ¢ 7o-day, if ye will hear his voice, harden
not your hearts.” Let us beware lest we make a part of that hopeless number to
whom she will bly and by say, ‘“Then shall they call npon me, but I will not
answer; they shall seek me early, but they shall not find me *!

WHAT IS LIFE?

BY HENRY A. MOTT, PH. D., F. C. 8.

‘“Nothing is needed but matter and the forces inherent in it, to account for
all the life that is found on the earth, of every kind.”*

Such is the teaching of the science of to-day. Life, according to this view,
being only one mode in which the universal force inherent in matter shows itself.
or, as Barker? puts it, ‘“Life is now universally regarded as a phenomenon or
matter, and hence, of course, as having no separate existence.”

The word ‘“life” is used in two distinct senses; the one metaphysical, the
other physiological. The former, synonymous with mind and soul, at least in the
higher animals, has been evolved from human consciousness; the later has arisen
from a more or less careful investigation of the phenomena of living beings. ‘It
need scarcely be said,” says Barker, ‘‘that it is in the sense last mentioned that
the word ‘life’ is used in science. The conception represents simply the sum of
the phenomena exhibited by a living being.”

ithout accepting the above views as correct, or rejecting the same as in-
correct, let us investigate the subject carefully, consistently and logically, and see
where the investigation will lead us, and what conclusion we will arrive at.

To discover the nature of life, to find out what life really is, it would be foliy
to compare the perfection of living matter—a human being—with some non-
living or inorganic substance, such as a brick, for example; for, as Prof. Orton*
has said, “ That only is essential to life which is common to all forms of life.

1 % Origin of Life.””—Hollick, p. 27. ¢ . Sci. Monthly, vol. xvil., p. T51.—Geo. F. Barker.
L gompmuve logy,” p. 1876,
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Our brains, stomach, liver, hands and feet are luxuries. They are necessary to
make us human but not living beings.”

It will be necessary for us to consider, then, the simplest being which pos-
sesses life, and such are the little apparently homogeneous specks of protoplasm
constituting the group Momere, which are clatmed to be entirely destitute of
structure. In the fresh waters in the neighborhood of Jena minute lumps of pro-
toplasm were discovered by Haeckel, which, on being microscopically examined,
were seen to have no constant form, their outlines being in a state of perpetual
change caused by the protrusion from various parts of tgeir surface of broad lobes
and thick finger-like projections, which, after remaining visible for a time, would
be withdrawn, to make their appearance again on some other part of the surface.
To this little mass of protoplasm Haeckel has given the name Profamaba primi-
tiva. These little lumps, about one-thousandth of an inch in diameter, resem-
bling a speck of jelly, multiply by spontaneous division into two pieces, which, on
becoming independent, increase 1n size and acquire all the characteristics of the

rent.
e From this illustration, it will be seen that ‘reproduction is a form of
nntrition and a growth of the individual to a size bevond that helonging to it as
an individaal, so that a part is thus elevated into a (new) whole.” g[‘he moners,
then, up to the present time has not been shown to have a structure, or, in other
words, 1t has not been shown to be organized, or to have a nucleus, investing
membrane -or parts.

After being acted on by chemical and other agencies, it is assumed that the
monad becomes hardened on the surface, or a membrane forms, then afterward by
osmose, & nucleus and granules in the interior, and so becomes a true cell, the

_first real organism.

The vegetable cell has usually two concentric coverings—cell-wall and pri-
mordial utricle. In animal cells the former is wanting, the membrane represent-
ing the utricle. As a general fact, also, animal cells are gmaller than vegetable
cells. Their size* varies greatly, but they are generally invisible to the naked eye,
ranging from x}y to giyy of an inch in diameter. About four thousand of the
smallest would be required to cover the dot put over the letter ¢ in writing.

All animal and vegetable structure is but the multiplication of the cell as a
unit, and the whole life of the plant or animal is that of the cells which compose
it, and in them or by them all its vital processes are carried on.*

The cell, then, can be regarded as the basis of our physiological idea of the
elementary organism; but in the animal, as well as in the plant, neither cell-wall
nor nucleus is an essential constituent of the cell, inasmuch as bodies which are
unquestionably the equivalent of cells—‘‘true morphological units”—may be
mere masses of protoplasm devoid alike of cell-wall or nucleus. For the whole
living world, then, the primary and a mentul form of life is merely an individual
mass of protoplasm in which no further structure is discernible. For this reason,
f;rotoplasm has been called the ‘‘ universal concomitant of every phenomena of
ife.” Life being inseparable from this substance, but dormant unless excited by
some external stimulant, such as heat, light, electricity, food, water and oxygen.

Although we have seen that the life of the plant, as well as of the animal, is
protoplasm, and that the protoplasm of the plant and that of the animal bear the
closest resemblance, yet plants can manufacture protoplasm out of lifeless matter,
whereas animals are obliged to procure it ready-made, and hence, in the end, de-
pend on plants. ¢ Without plants,” says Orton, ‘“ animals would perish; without
animals, plants had no need to be.” ¢ The® food of a plant is a matter whose
energy is all expended—is a fallen weight. But the plant organism receives it,
exposes it to the sun’s rays, and in a way mysterious to us converts the actual
energy of the sunlight into potential energy within it.” It is for this reason that
life has been termed ¢‘ bottled-sunshine.”

The principal food of the glant consists of carbon united with oxygen to form
carbonic acid, hydrogen united with oxygen to form water, and nitrogen united
with hydrogen to form ammonia. 7These elements, thus united, which in them-
selves are perfectly lifeless, the plant is able to convert into living protoplasm.

¢ “ Comp. Anat.”’—Orton, p. 82, ¢ See * Was Man Created?’—Mott, p. 21.
LA lation of Vital and Phys. Forces.”’—Barker, p. 51.
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‘“Plants are,” says Huxley,” ‘ the accumulators of the power which animals dis-
tribute and disperse.” Boussingaunlt found long since that sown in pure
sand, moistened with distilled water, and fed by the air, obtained all the carbon
necessary for their development, flowering and fructification. Here we see a
plant which not only maintains its vigor on these few substances, but grows until
it has increased a million-fold, or a million million-fold, the quantity of proto-
plasm it originally possessed, and the protoplasm exhibits the phenomena of life.
This, and other proof, led M. Dumas to say: ‘‘From the loftiest point of
view, and in connection with the physics of the globe, it would be imperative on
us to say that in so far as their truly organic elements are concerned, plants and
animals are the offspring of the air.” -

Schleiden,® speaking of the haymakers of Switzerland and the Tyrol, says:
‘“He mows his definite amount of grass every year on the Alps, inaccessible to cat-
tle, and gives not back the smallest quantity of organic substance to the soil.
Whence comes the hay if not from the atmosphere?”

It has been seen, then, that plants can manufacture protoplasm, a faculty
which animals are not possessed of; they at best can only convert dead protoplasm
into living protoplasm.

In what manner, then, does this matter—protoplasm—possessing the phe-
nomenn of life, differ from inorganic matter, or in what manner does living mat-
ter differ from matter not living ?

The physical consistence of protoplasm varies with the amount of water with
which it 18 combined, from the solid form in which we find it in the dormant
state to the thin, watery state in which it occurs in the leaves of valisneria.

As to its composition, chemistry can as yet give but scanty information; it
can tell that it is composed of carbon, hydrogen, oxygen, nitrogen, sulphur and
phosphorus, and it can tell the percentage of each element, but it cannot give
more than a formula that will express it as a whole, giving no information as to
the nature of the numerous albuminoid substances which probably compose it.

Edward Cope,’ in his article on Comparative Anatomy, gives the formula for
protoplasm (as a wbole} Cse Hy; Ny Oy + Sand P (in small quantities under
some circumstances). It is therefore, he says, a nitryl of cellulose: C,, H,,
O, + 3 NH,—. This, however, is purely a speculation, for living protoplasm
has never been made artificially, and, in fact, all analyses are of dead protoplasm.
Synthetical chemistry has gro uced numerous organic substances, constituents of
the plant and the animal, but none of them are animated or living substance; in
fact they are just as dead as if they were not made at all.

It was proper, in considering the question ‘“ What is Life?” to consider the
simplest form of matter giving evidence of life, and this we have done by consid-
ering the protoglasm of the monera, a form of life which is so low down that the
scientist is unable to state whether it is animal or vegetable life—and yet what
knowledge have we gained by so doing in respect to the nature of life? The fact
still remains that this living matter is different from non-living matter—different
in one most important respect—it is continually undergoing change—taking in
new matter, decomposing it, adding such portions to itself as are necessary for de-
velopment, and expelling the remainder—in fact, it is perpetually changing, yet
always preserving 1ts identity.

ead matter can be made to grow, such as crystals, but the growth is ex-
ﬁm:l, ;n living matter the growth is internal, and only after decomposition of
e food.

It is claimed that the forces which are at work on the one side are at work on
the other, and that the phenomena of life are all dependent upon the working of
the same physical and chemical forces as those which are active in the rest of the
world, ang it is also claimed that the terms ¢ vitality” and ¢ vital force,” whilst
conventent expressions to denote the cause of certain groups of natural operations,
as the names “‘electricity ” and *¢ electrical force,” are nsed to denote others; but
if the name implies that either ¢“electricity” or ‘¢ vitality ” is an entity, playir:ﬁ
the part of a sufficient cause of electrical or vital phenomena, they become absu
assumption. As Huxley” has said—‘‘A mass of living protoplasm is simply a

¥ ¢ Physical Basis of Life.”’—Huxley. s ¢ Biography of a Plant.”
¢ Johnson Ency. Article, Comp. Anatomy. 1 ¢ Anatomy of Invertebrate Animals.”



20 THE MICROCOSM.

machine of great complexity, the total result of the work of which, or its vital
phenomena, depends on the one hand upon its construction, and on the other upon
the energy aupplied to it; and to speak of vitality’ as anything but the names
of a series of operations is a8 if one should talk of the ¢ horologity’ of a clock.”

Huxley," speaking of the formation of water by the passage of an electrical
current throngh hydrogen and oxygen, and the formation of ice by the reduction
of temggmtum, says: .

‘“ We do not assume that a something called ‘aquosity ’ entered into and took
possession of the oxide of hydrogen as soon as it was formed, and then guided
the aqueous particles to their places in the facets of the crystal or amongst the
leaflets of the hoar-frost. On the contrary we live in the hope and in the faith
that by the advance of molecular physics we shall by and by be able to see our
way a8 clearly from the constitution of water to the properties of water, as we are
able to deduce the operations of a4 watch from the form of its parts and the man-
ner in which they are put together.

‘“Is the case in any way changed when carbonic acid, water and ammonia

' disappear, and in their place, under the influence of pre-ezisting living proto-
plasm," an equivalent weight of the matter of life makes its appearance? It is
true that there is no sort of parity between the properties of the components and
the properties of the resultant, but neither was there in the case of water. It is
also true that what I have spoken of as the influence of pre-existing living matter
is something quite intelligible, but does anybody quite comprehend the modus
operandi of an electrio spark, which traverses a mixture of oxygen and hydrogen?

hat justification is there, then, for the assumption of the existence in the living
matter of a something which has no representative or correlative in the not living
matter which gave rise to it? What philosophical status has ¢vitality ’ than
‘aquosity’? :

¢« If the properties of water may be groperly said to result from the nature
and disposition of its molecules, I can find no intelligible ground for refusing to
say that the properties of protoplusm result from the nature and disposition of its
molecules.”

Let us examine this opinion of Huxley and see what value should be attached
to it. ¢ When insisting,” says Stirling," ‘“ on attributing to protoplasm the qual-
ities it {)ossessed, because of its chemical and physical structure, if it was for
chemical and physical structure that we attribute to water ¢{s qualities, he has
simply forgotten the addition to protoplasm of a third structure that can be only
named organic. ‘If the Phenomena exhibited by water are its ‘Eropert.ies, 80 are
those presented by protoplasm, living or dead, its properties.’ hen Mr. Huxley
speaks thus, exactly so we may answer—*living or dead! That alternative 18
simply slipped in and passed; but it is in that alternative that the whole matter
lies. Chemically, dead protoplasm is to Mr. Huxley quite as good as living proto-
plasm. As a sample of the article, he is quite content with dead protvplasin, and
even swallows it, he says, in the shape of bread, lobster, mutton, etc., with all the
satisfactory results to be desired. Still, as concerns the argument, it must be
pointed out that it is only these that can be placed on the same level as water;
and that living protoplasm is not only unlike water, but it is unlike dead proto-
plasm. Living protoplasm, namely, is identical with dead protoplasm only so far
as its chemistry is concerned (if even so much as that); and it is quite evident,
consequently, that difference between the two cannot depend on that in which
they are identical—cannot depend on chemistry. Life, then, is no affair of chem-
ical and physical structure, and must find its explanation in something else.”

¢ There are certainly different states of water, as ice and steam; but the rela-
tion of the solid to the liquid, or of either to the vapor, surely offers no analogy to
the relation of protoplasm dead, to protoplasm alive. That relation iz not an
analogy but an antithesis, the antithesis of antitheses. In it, in fact, we are in
&resence of the one incommunicable gulf—the gulf of all gulfs—that gulf which

r. Huxley’s protoplasm is as powerless to efface as any other expedient that has
ever been suggested since the eyes of man first looked into it—the mighty gulf be-
tween death and life.”

u ¢ Physical Basis of Life,” BP 24 and 25. 13 The italics are the writer’s.
13 No. 8, University Series.—James H. 8tirling, p. 118. i
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“The Germans, the most advanced and innovating of them, directly avow
that there is present in the cell ¢ an architectonic fprincip]e that has not yet been
detected.” In pronouncing protoplasm capable of active or vital movements they
do by that refer, they admit also, to an immaterial force, and they ascribe the
processes exhibited by protoplasm—in so many words—not to the molecules, but
to organization and life. It is remarked by Kant that ‘the reason of the specific
mode of existence of every part of a living body lies in the whole, whilst with dead
masses each part bears this reason within itself’; and this indeed . is how the two
worlds are differentiated. A drop of water, once formed, is then passive forever,
susceptible to influence but indifferent to influence, and what influence reaches it
is wholly from without. It may be addéd to, it may be subtracted from; but in-
finitely apathetic quantitatively, it is qualitatively independent. It is indifferent
to its own physica? parts. It is without contractility, without alimentation, with-
out reproduction, without specific function. Not 8o the cell, in which the parts
are dependent on the whole, and the whole on the parts; which has its activity
and ratson d’stre within, which manifests all the powers which we have described
water to want, and which requires for its continuance conditions of which water is
independent.” '

ater is not ice, nor is either steam for all the chemical identity that exists—
ought we then to make nothing of the difference? Not so; we ask a reason for
the difference, we demand an antecedent that shall render the eonsequent intelli-
gible. The chemistry of oxygen and hydrogen is not enough in explanation of
the threefold form; and by the very necessity of the facts we are driven to the ad-
dition of heat.

It is precisely so with fprotoplasm in its twofold form. The chemistry re-
maining the same in each (if it really does s0), we are compelled to seek elsewhere
a reason for the difference of living from dead protoplasm.™

‘“ In protoplasm,” says Stirling, ‘‘ even the lowest, then, but much more con-
spicuously in the highest, there 18 in addition to the molecular force, another
force unsignalized by Mr. Huxley—the force of vital orﬁanization.” :

It may be };:'oper to mention here that Schultze, Brucke and Kuhne, three
great German histologists, hold that it is only in cells that Xrotoplasm exists,
Hollick says, ““Once let matter assume the organized form and what we call life
begins at once.” The fact is, that what is now assumed to be a mere homogene-
ous mass of living matter, without structure and without parts, ag in the case of
the monera—may be shown on closer investigation to be organized. For we know
of no higher form of life without organization, and when once the organization is
injured life disappears.

As Kuhne has said: ¢ To-day we believe that we see” such or such fact,
““but know not that further improvements in the means of observation will not
reveal what is assumed for certainty to be only illusion.”

We find an infinite number of cells, in the animal and vegetable world,
which differ infinitely from one another, and must have so differed from the start,
There must therefore be an infinite number of different kinds of protoplasm in:
the infinitely different plants and animals, in each of which ite own protoplasm
but produces its own kind, and is uninterchangeable with that of the rest.'*

n the human body we have nerve-protoplasm, brain-protoplasm, bone-proto-
plasm, muscle-protoplasm, and J)rotoplasm of all the tissues, no one of which but
prodaces only its own kind, and is uninterchangeable with the rest.

(To be concluded in the next number.)

THE PHOTOGRAPHING OF SoUND-WAVES.—Many paragraphs are going the
rounds of the press referring to the fact that sound-waves have been photographed,
and much confusion of ideas exists upon these various announcements. Next
month the editor will explain the mystery in a set paper on that subject, so that
readers of THE MIcrocosu need have no further trouble asking us for an expla-
nation of the apparently impossible feat. It turns out to be a very simple pro-
cess as soon as we come to find out what is really meant in the announcement.

4 See ‘* As Regards Protoplasm.”’—J. H. Btirling, p. 117. s 8tirling, tbid, p. 99.
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THE PHILOSOPHY OF POVERTY: ITS CAUSE AND CURE.—No. 3.

BY PROF. H. 8. SCHELL, A. M.

In the closing numbers of the fourth volnme of our greatly prized Microcosu
I took occasion to exhibit some of the baleful effects of that oppressive poverty
which is found in all civilized nations, but never among savage tribes, in reducing
to a wretchedness almost beyond the power of language to describe, vast multitudes
of the human family—that poverty which has converted a fair and beautiful earth,
a magnificent world—on beholding which, 'as it emerged in pristine deur from
the bosom of chaotic night, ‘ the morning stars sang together and all the sons of
God shouted for joy ”—a world built and bountifully furnished by God for his
yet unborn sons and danghters—into a sad abode, a place of torment, an embry-

- onio hell for a larie majority of them; and I have shown that this crushing pov-
erty is caused by the monopoly of the soil by the few but powerful—that soil which
God gave without money and without price, for the free use of all; and that by means
of this usarpation, thirty millions of the descendants of the fathers of the Revolu-
tion are deprived of that for the attainment of which those fathers pledged ¢ their
lives, their fortunes and their sacred honor ”; and though many millions of acres
of this broad domain are now uncultivated and ready for the occupancy of
their descendants, they are prevented by this cruel and unjust monopoly g‘om
using them. I have shown that by the power the ownership of land gives,
they who hold it are enabled to demand in rent for its use, and to appropri-
ate all that their fellow countrymen can earn save bare necessities, thus entailing
upon them lives of slavish toil, poverty, anxiety, and an ignorance which engenders
crime, intemperance, and vice of every kind; and having suggested a radical,
practical and complete remedy, I now, as this mngazine is religio-scientific in its
mission, with a view of warning those who are etrating this wrong of the
danger they incur in trampling upon the rights of their fellow men, feel at liberty,
at the expense of a slight digreesion, to quote, with a few remarks of my own,
some passages of Scripture bearing upon the subject.

e first may be found in the twenty-fifth chapter of the Gospel as recorded
by St. Matthew, where the Saviour says, when describing the scenes of the great
judgment day, ‘ Then shall the king say also unto them on the left hand, De-
part from me, ye cursed, into everlasting fire, prepared for the devil and his
angels; for I was an hungered, and dyo gave me no meat; I was thirsty and ye gave
me no drink; I was a stranger, and ye took me not in; naked, and ye clotﬂe me
not; sick, and in prison, and ye visited me not.” When the ¢ondemned, ap-
parently astonished, aflirmed that they were not aware of having thus neglected
the king, he replied: ‘“ Inasmuch as ye did it not to one of the least of these, my
brethren, ye did it not to me”’; and then the wondrous fact was elicited that these
suffering and neglected o(})le were the king’s brethren. Think of it—brethren
and sisters of the Lord Almighty; the King of kings, and Lord of lords—
brethren and sisters of the mighty God who built and upholds this vast, this ma%;
nificent universe; no wonder that they who negleoted to assist them when in suc
trouble and affliction were cursed and sentenced to depart into everlasting fire,
in company with the devil and his angels. If this is to be the fate of those
who merely neglect to assist the poor, what must be in store for those who rob
them of their birthright, and thus make them poor?

The next quotation is found in the sixteenth chagter of Luke, where the
Saviour says, in speaking of a certain rich man who had been clothed in purple
and fine linen, and had fared sumptuously every day, that ¢ in hell he lifted u
his eyes, being in torment.” The Saviour does not state why he was sent to hell,
but the context instructs us that it was because he neglected to help Lazarus, a
beggar, who lay before his door starving, and desiring to be fed even with the
crumbs which fell from his table. This poor man, besides being destitute of food,
was covered with sores, and so ragged that the dogs, seeing the sores through the
rents of his tattered garments, and apparently sympathizing with him in his for-
lorn condition, endeavored to alleviate his distress by lapping them with their
tongues. .
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Here, again, we see that this rich man was not condemned to hell for robbing
and oppressing the poor, but merely for neglecting to &elp one of them when in
misery; and the question again arises, what will be the fate of those who not only
neglecth to ?relieve their fellow men when in distress, but who bring that distress
upon them

B The third quotation is from the eighteenth chapter of Lnke, where the
Saviour says: ‘It is easier for a eamel to go through a needle’s eye than for a
rich man to enter the kingdom of God ”; and when his disciples expressed aston-
ishment at the remark, he added, ¢ With men this is impossible, but with God all
things are possible,” intimating that it required the exertion of Almighty power
to cffect the entrance of a rich man into the kingdom of God. It is well for those
interested that the disciples did express their astonishment, otherwise the amend-
ment to the Saviour’s first remark might not have been made. I do not for a
moment suppose that God ever condemns a rich man merely because he is rich,
or that, by any means, all rich men are condemned, for some there are, and have
been, like our lamented Peter Cooper, but those only who acquire their wealth
dishonestly, or who practice & systematic course of oppression in depriving the

r of just wages for their labor when it is unnecessary, or charging them rent
or, or keeping from them, the use of land which God desi%?ed they should have
free iu order to gain u support; or endeavoring to enhance the price of provisions,
or of any of the necessities of life, by speculating in them; or charging double or
treble rates for the transportation of such necessities; or imposing heavy and
unnecessary tariffs and taxes; or contracting, expanding, or otherwise manipulat-
ing the currency of the country so that the rich become richer at the expense of
their fellow men; or taking advantage of men’s pecuniary distress by charging
them exorbitant interest; or accepting or offering bribes with a view of influenc-
ing legislation; or by means of any one or of all the devices by which Satan and
civilization have contrived to make for the poor a place of torment of this fair
earth. Those who acquire wealth in any of these ways are, I think, the ¢ rich”
to whom the Saviour referred when he made the remarks I have quoted.

During the sweltering heat of many days of the past summer hundreds of
thousands of the poor of this city who dwell in tenement houses, ten, twenty, and
sometimes thirty families in each, suffered very much, and every day fifty or more
of their infants or young children died, and the moans of the bereaved mothers
and the sobs of the brothers and sisters were hourly heard from one or another of
these so-called homes. Do they who defraud the poor by exorbitant rents, stinted
wages, or pawnbrokers’ interest, thus dooming them to such misery, and who, in
the heat of summer, live 1n ease and luxury on the proceeds of their gains at the
watering-pluces, or among the mountains, or at other summer resorts, or cruise in
their elegant yachts, realize that ¢hey may be the murderers of these children by
reducing their parents to a poverty which compels them to live in the foul air of
such abodes, and if so, will be held responsible for the loss of their young lives?
Do they realize that that Saviour who, when on earth, took such little children in
his arms and blessed them, will, by and by, say to their murderers, « Depurt from
me, ye cursed, into everlasting fire ”’?

This vast material universe 18 sustained and governed by the power of God
manifested through inflexible law, and the moral universe is no less governed and
upheld by infallible and inflexible law, one of its grandest attributes being Justsce,
and the acme of ifs trinmph is, ¢ With what measure ye mete it shall be measured
to you again.”

I feel convinced that in my former papers I have shown that the primary and
fundamental cause of the misery existing in the civilized world, and which takes
its root in povertﬁ, is the absolute ownership of the public domain bﬁ individuais,
and that this is the giant wrong which in this country is depriving thirty millions
of the descendants of the heroes of the Revolution of the land, the free use of
which is theirs by right of dirth. That gortion of our population who claim to
own it, aver that they have a legal and absolute title to its possession, not only for
the present, but for all time, thus claiming the right to rob the yet unborn, and
their title-deeds do, in fact, give them that right. Let us for a moment attemgt
to trace their title, and ascertain, if possible, to what result their claim leads. It
came chiefly from the kings of Spain, England, France and Holland, who by force
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took it from the Indians, and then these kings, believing perhaps that they had a
perfect tight to do so, granted the land to their favorites; these sold it to those
who again sold it, and it has been sold and re-sold until it has come into posses-
sion of our landlords. Now, if the titles the kings gave are good, they, or those
from whom they got them, must have received their titles from God, the maker
and original owner of the land, which, for the sake of argument, we will for the
Present admit. The question now arises: By what authority did God, after he
1nd deeded to others his land, allow thirty millions of people, not the descendants
of those who own the land, to be born upon it? Here he sends thirty million
paupers into the country tc feed upon land which does not belong to him, and
gives them nothing whatever when they come; no food or the means of getting
any; not a spot of land to live upon; no ]place where they can crect even a hut; no
wood with which to build the hut; no place where they can lie down and sleep,
and makes them entirely dependent upon the charity of those who own the land.
And yet, this is not all. at right has he to permit his sun to burn up the
pastures of these people who own the land, as he sometimes does, or to flood the
meadows with his rain when the farmers are gathering their hay; to destroy with
his frost the blossoma of the peach and apple trees, or to allow his locusts, cater-
pillars, weevil and potato-bug to blast their crops? What right has he to strike
their houses or barns with his lightning, to devastate the land with his tornadoes,
or upheave it by his earthquakes? Is this right? Is this justice either to the
landlords or to his intruders? Is this doing as he would be done by?

Here we see to what result the claim to the ownership of the land leads—to
blasphemy against God. :

This single argument, though possibly irreverent, but without such intention,
independent of any other, it appears to me, proves conclusively that there can be
no just claim to the absolute ownership of land, as it is not only an attempt to de-
prive man, but even God, of his rights, and gives the holders power to drive all
others away from it, or to oppress them by heavy charges for rent if they wish, or
by circumstances aré compelled, to reside upon it. Besides, it accuses God of
great cruelty in allowing his creatures existence without making any provision for
their maintenance, or even giving them a place on which to live.

In this country there are between two and three millions of families who own
nearly all the land, and thus have the legal right to drive the other eight or nine
million families out of it, and be sustained in the act by the courts, and by the mili-
tary power. A very large majority of these families, however, occupy merely their
homesteads and live quiet and industrious lives, being honorable members of the
commumties in which they reside, and of which they form a part; but the rest
have got the land they hold for the purpose of speculating in it—that is, gaining
wealth, not by their own industry, but by appropriating to their use the earnings
of their fellow men. These are the landlords who are keeping the thirty millions
of our people from the enjoyment of their birthright, depriving them, besides
millions of our adopted citizens, of the use of the land which is necessary to their
very existence, or charging such rents as impoverishes them, and who will be held
responsible for this ?gantic wrong.

Rents for dwellings, stores, warchouses, factories. offices, shops, etc., in this
city are so enormous that empIOﬁers are often compelled to reduce the wages or
salaries of their help almost to the starving point, as in most cases it takes nearly
all the profits of their business to pay their rents and support their families; and
thousands of widows who struggle, almost against hope, to gain a bare support
for themselves and children by keeﬁing boarding or Y:dging houses, are driven
neatly to despair by the heavy rents they are charged, and every day some of them
are turned, with their furniture, into the streets for the non-payment of rent; and
it is not alone the rent of the buildings, but of the land upon which they stand,
which in many instances is five times as valuable as the buildings, and the rent.
charged for the use of it is in tHat proportion. The owners of these are the land-
lords that rob all classes, and cause seven-eighths of the failures of business mer,
and the poverty, intemperance, vice, and all kinds of crime and misery that exist—
these are the men who force hard-working, honest citizens to live in cramped
apurtments amid fetid, poisonous air, sending thousands of their children yearly
to premature graves, and who, themselves, spend their time in summer in idleness
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and pleasnre; but another ‘“ summer resort ” is waiting for them, and their only
hope of escape is to stop at once charging one cent except the land tax for the use
of their lots, and be content with a fair interest for the use of their buildings. i

This rent extortion exists in cvery city, and in every section of the whole coun-
try, and landlords should stop it, if for no other reasons than those named, and the
time is not far distant when those reasons will be found eminently cogent.

The great Father has given all an equal right to the use of the earth; but for
one class, and that by far the least in number, to monopolize it at the expense of
the rest by forcing them to pay rents that reduce them to poverty, is an ontrage and
a crime of inconceivable magnitude; they might as well monopolize the sunlight,
air, and water, and compe. the rest to pay them for their use or die. To shoot
down a man for the purpose of getting his money is barbarous, but what shall we
thirk of him who tortures the man night and day, year after year, and not only
the man, but his wife and children, to get money from him? and they do so who
deprive him by extortion of the free use of the land his Maker gave him for his
support. Is it any wonder that the Saviour said of those who get wealthy by such
means, that it is easier for a camel to go through the eye of a needle than for a
rich man to enter the kingdom of God? ‘

Land speculators as a rule, I have no doubt, think they have a right and are
at liberty to speculate in land as much as they please; but when we see to what
disastrous results it leads, what misery flows from it, we know, and they should
know, that it is wrong. for it is a blow at the very existence of life, and, in any
event, slavery is its fruit. Speculation in breadstuffs or in any of the necessities
of life, carries with it, as a compensation, the fact that most of the speculators
fail, and consequently those articles fall as often below as they rise above their
true value.

Private ownership of land by speculators keeps millions from the use of it be-
caunse they have no money to buy it, and compels them to seek employment in
other occupations, and their number being alrgady enormous, and constantly in-
creasing, competition for opportunities to labor ensues, and as a consequence,
wages sink to the minimum on which the industrious can exist. If, on the con-
trary, land was free, no charge being made for its use except the necessary taxa-
tion, millions would take farms, and these would employ millions more, and the
labor market being thus relieved, wages wounld rise, production would wonderfully
increase, as all the workers would be employed, and all would earn and receive
sufficient to live in comfort and lay by for old age. This is ‘‘a consummation de-
voutly to be wished,” and to contribute an atomic trifle toward its accomplishment
I write these papers, and for no other reason whatever.

The aggregate of our taxation at present amounts to not less than two thou-
sand millions of dollars annually, and should not be over one-fourth of that sum.
This vast amount is made up of three hundred and fifty millions taken by the
federal government in duties on imports and internal revenue taxes, both of which
should be abolished; twelve hundred millions taken as rent by landholders for
land alone without improvements, and at least $450,000,000 (of which New York
City alone pays $34,000,000) by state, county and city taxation, all of which is
Fa.id by the industrious classes. Is it any wonder that poverty stalks through the
and; that everywhere our merchants and manufacturers are in trouble; that hun-
dreds of thousands of industrious men (over two millious at present? are con-
stantly out of employment, ‘their families suffering, and that, too, in a land capa-
ble of sugporting in comfort a population equal to that of the whole globe? Now,
if we abolish all this taxation, and place all taxes necessary on bare land in city,
village and country, we relieve labor of the whole of taxation, for a tax on bare
land is faid by nature. The Creator is very kind, and he designed that the earth
should furnish us not only with a luxurious support, but also with the means of
paying our taxes, and these can be paid from nature’s surplusage. As an illustra-
tion, suppose a farmer sows say five bushels of wheat and sells a hundred, which
he obtained from the five, the proceeds will remunerate him for the cost of the
seed and labor and afford him the handsome profit of at least one hundred per
cent. and a surplus besides. Let him }l)ay his taxes out of the surplus.

With business men in cities and villages it would be the same; a good busi-
neas location will enable a merchant to sell far more goods, and, consequently,



26 THE MICROCOSM.

make much mor» money, than a poor, out-of-the-way location. Let him credit
ht.l:se land with even one-fifth the advantage its location gives him, and it will pay
is tax.

Our country is increasing in wealth, but not very rapidly at present, but the
more riches the industrions classes.produce the poorer they become, as the wealth
is mostly absorbed by the landlords, who take it in extravagant rent, and it ex-
hibits itself in elegant dwellings, costly equipages, rich furniture, fine paintings,
magnificent yachts and in ostentation and extravagance of every kind, all afforded
by the constant increase of the value of land, and as a result higher rents; so the
ﬁzrder men work aud the more they produce, the poorer and more dependent they

come.

This state of things conclusivelg Froves that the absolute ownership of the
soil by individuals is the result of a hellish scheme, invented by Satan and worked
up by civilization, for there is no wrong that was ever perpetrated upon the race
that equals it in enormity.

Every new invention which is calculated to produce wealth and lighten labor,
instead of being a blessing to the industrious classes is converted into a curse,
and their labor becomes more onerous and their wages less, for rent absorbs the
fruits of their toil. Why is it that in New York hundreds of lotd containing less
than one-sixteenth of an acre, scarcely large enongh for a chicken pasture for one
hen and her brood, can be let, independent of the rent of any building upon them,
for $10,000 a year; yes, in some cases for $15,0007 It’s merely because the Erie
Canal, steamboat, steam engine, railroad, cotton-gin, steam grain elevator, steam
plow, reaper, thrasher, the telegraph, sewing machine, and other labor-saving and
- wealth-producing constructions or inventions have been made or introduced, for
without these the city would have had scarcely one-fifth its present population.
These have vastly increased the productions of the country, as well as its internal
and foreign commerce, and consequently room must be obtained for the storage
and sale of these productions, and for vessels to convey them abroad, besides for
the residences of the vast army of workers who handle them, and for shops and
stores of all kinds to supply them with food, clothing, etc., and the greater de-
mand there is for room—ﬁnd—the more landlords charge for the use of it, and
they thus, without doing any work themselves, are enabled to appropriate a large
proportion of the profits which labor, and the capital which assisted it, bas
earned, and wages, as well as interest on capital, are kept down. Is not this proven
by the enormous rents they charge for the use of these lots? Besides this imposi-
tion on the industrious classes, there is the fact that every labor-saving machine,
or other invention to lessen toil and increase production, does away, to a consider-
able extent, with the necessity of manual labor, and thus with the introduction of
each new one, many are thrown out of employment. These coustantly increase
in number, and having no access to free land, and no money with which to buy
land, fierce competition for employment ensues, and men being willing to work for
almost nothing rather than starve, wages grow lower and lower as rent rises higher
and higher; the rich become richer and richer, the poor become poorer and

orer, and the mouans of the mother and the cries of ler starving, ragged, and
reezing children are heard in the land, and hell and the landlords rejoice, but the
angels of God weep. )

As a single illustration of the way in which one of the greatest labor-saving -
blessings that was ever bestowed upon the human race is turned into a curse,%
name the Sewing Machine. A wowman with a sewing machine can do the work of
ten without it. Does she get ten times the pay? Is her labor lighter than when
she sewed by hand? She produces ten times the wealth she did before; is she
richer than she was then? No! her labor is greater; her poverty deeper; if she
operates the machine with her feet, the labor is much increased; if steam 1s used,
she is worked almost to death by her efforts to keep the material moving in its

roper place under the needle; her wages may in some cases be a trifle higher, but
er room-rent is doubled and her food costs one-fourth more than it did, for the
landlord has got her butcher and baker, her grocer and shoemaker by the throat,
and they are compelled to charge her, as well as all their customers, a porfion not
only of their store-rent, but of the rent of their dwellings. Here is an exhibit of
what the sewing machine has done for women who are obliged to use it as a means
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of support, and it is a sample of the effects of every other labor-saving and wealth-
producing machine or device, every one of which should be blessin%s to the indus-
trious classes in lightening their toil, increasing their pay, and lessening their
hours of work, and would be but for the monopoly of the land, which enables the
Jandlord to raise his rents as fast as it is needed, and thus he absorbs the profits of
industry at the expense of the labor and of the capital which produced them.

This state of things will continue, unless the land is recovered, until the
dawn of the resurrection morn, not only in this country, but in every country in
which the public domain is held as private property, and where is it not so held
except among savage tribes, who, uncontaminated by civilization, know little of
poverty, and who have too much sense to permit a wrong so monstrous to exist in
their communities; and all other schemes for the abolition of poverty and the
disenthrallment of the industrious classes will be triea in vain, and will not affect
them an iota while the monopoly of the land is suffered to continue; for if each
and all succeeded, the landlords, by means of the power which the ownership of
the land upon which all must live and work gives them, could and would so raise
rents as to cause such an advance in the price of all the necessities of life as would
absorb all the laborer could earn, save enough to keep him from nakedness, starva-
tion, and too much cold, even if his wages were advanced to double or treble what
they now are; consequently, all even successful efforts in any direction, except for
the recovery of the land, would accrue to the sole benefit of the landlords, and all
such efforts for its recovery would accrue to the benefit of all except the landlords,
who have the power to be, and are the oppressors of all classes, from the highest
to the lowest. This is the record of history from time immemorial, and they
that are wise will heed it and act accordingly.

THE TERRA-LUNA CHARIOT.

A. Wilford Hall, Ph.D., LL.D.

DEaR Sir,—You have drawn the linchpin from a wheel in the chariot that
courses the annual and lunar cycles, to show that it ‘“ wabbled ” the wrong way,
and needed a little tightening up to make the theory agree with the facts. Might
not your regulator be pressed a little farther to fortify and guard some outposts
that might seem to be exposed? I simply call your attention to it for your con-
sideration.

You present as a self-evident fact, that the moon, being one-eightieth the
gize of the earth, would, by its attraction, draw the earth one-eightieth of its dis-
tance 5240,000 miles) toward itself, thus bringing the earth 3000 miles from its
normal position in its orbit, and on the side toward the moon, instead of from it,
a8 the popular theory requires. You also admit that if the moon were double its
present size, it would pull the earth twice as far—that is, 6000 miles from its nor-
mal position in its orbit and center of motion.

ust at this point Fancy plumes her wing for a longer flight, and peering into
the cycles upon which the Terra-Luna Chariot is careering, beholds with inquisi-
tive eye the earth crowding 6000 miles nearer to its plethoric companion, Miss
Luna, now double her normal size, and is tempted to press the questiom: If the
moon, double its present size, draws the earth double the distance, would a moon
eighty times the present size draw it eighty times as far—that is, the whole 240,000
miles? And what would be the relative position of the earth and moon? Being
of equal size, would they be together? Or would they be mutually revolving
around each other? If 8o, at what point did ‘¢ gravitation turn the other way,”
and ;msh them apart? Or did centrifugal force step in, and act as that ‘‘rigid
bar,” to pry them apart, and not allow them to crowd each other as their chariot
whirls along in its monthly and annual cycles?

These are questions that might be asked, and I just turn the inquisitive
Fancy over to the editor, to be instructed in the defense of these outposts, or to be
spanked for her inquisitiveness, as the case may demand.

G. R. HAND.
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REPLY TO THE FOREGOING BY THE EDITOR.

WE are glad that Prof. Hand has suggested these pertinent difficulties on the
moon problem, as they are well calculated to put to a thorough test the true theory
of the relative positions and motions of earth and moon, whatever that theory may be,
while they are just as certain, when closely examined, to expose the fallacy of the
false theory. No single real fact in astronomy will fail to harmonize and agree
perfectly with every other fact or true theory known to that branch of science; nor
will any such true theory disagree with any hypothetical fact that may be supposed
to occur among the heavenly bodies. Therefore, the suppositions of Prof. Hand,
though they will most likely never occur, are subjects of legitimate inquiry for
testing the truth or fallacy of the two opposing theories. Let us therefore pro-
ceed carefully to examine our new departure concerning the relations of the earth
and moon to their common center of motion, in the %ight of these supposed en-
largements of the moon.

Suppose the moon, by its one-eightieth attraction, to have drawn the earth
out from its normal position 3000 miles, and that it maintains it there as they
both circle around that position as their common center of motion, and both of
them on the same side oP it, as we insist is their actnal position and their rela-
tion to each other.

Now to simplify the problem, let us suppose the earth and moon not travel-
ing around the sun at all, but that the eartﬁD is quiescent in space, uninfluenced
by any other attracting body at the time the moon appears in its orbit as we
now find it. Of course it 18 known to every beginner in astronomy that the
moon (one-eightieth the size  of the earth) is diverted into its circular orbit by
the constant attractive pull of the earth upon it, thus drawing it into a curved
line from its straight or tangential course, which it would take and keep but for
this pull of the earth. The moon, in turn, as it swings around the earth must nec-
essarily pull the earth with one-eightieth as much force out from its quiescent
position, tirst in a very small circle around it, corresponding to the larger circle of
the moon, but increasing spirally in size and keeping the earth in exact line be-
tween the attracting moon and this original quiescent position, till finally the
earth shall attain a local orbit, around this center, of 6000 miles in diameter, hav-
ing been pulled out toward the moon 3000 miles, which, with its maintenance in
that circle, represents the full capacity of the moon’s one-eightieth attraction. Is
not this plain?

We of course totally repudiate the present notion of astronomers, that while
the earth is thus being pulled out and carried around in its little circle alone by
the moon’s attraction, it can, by any possibility, fall back of the line of this at-
traction; but, on the contrary, that it must, in the nature of things, and by every
law of mechanics known to man, keep in that line and necessarily between the
moon and the original quiescent position of the earth, around which, as the com-
mon center of motion, both bodies travel. A more grodigious and grotesque
absurdity was never suggested in mechanics than that the earth, depemging alone
Jor its motion upon the moon’s pull, could fall back of that pull, and incline to get
around on the opposite side of the center from which the moon alone had pulled
it, unless some other attracting body should interfere. Clearly the moon, while
constantly swinﬁing around that old center of motion, would not and could not
remove the earth farther out from it than it could maintain it in line with it, and
nothing short of astronomical lunacy, it seems to us, could cause any man of a
mechanical turn of mind to adhere to this ‘‘ falling-back ” notion of astronomy
after his attention had once been called to its self-evident fallacy.

That question, however, need not be argued further here, a8 neither Prof.
Newcomb nor Prof. Young, the two foremost astronomers in this country, dares
to attempt to give one mechanical reason for this claimed ¢‘falling back ” as
ﬁught in the present theory, after having been repeatedly urged to do so by Dr.

ott.

We now come to Prof. Hand’s-difficulties: If the moon, with the motion,
and in the relation to the earth, here described, were instantly to be doubled in
size, it would not only pull the earth out spirally as before, say, 3000 wmiles
farther toward itself than it is now, but the moon would necessarily, at the same
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time, increase the size of its own orbit in like proportion; that is, instead of re-
maining 240,000 miles from the common center of motion, as at present, it would
vastly augment that distance. Why? Simply because, with its present projectile
velocity, and with double its size, the present mass and attraction of the earth
could not divert such an enlarged moon so abruptly from its tangent as it does
now, and the consequence wou?d be that the moon, by its increased weight, would
assume nearer a tangential line, and thus enlarge its orbit by this very inability of
the earth not so easily to overcome its projectile momentum. In this manner
every additional enlargement of the moon that should occur would proportionately
enlarge its orhit around that old common center of motion, while the earth in like
manner would proportionately be drawn farther and farther out toward the con-
stantly enlarging orbit of the moon, thus increasing also the size of the earth’s
inner orbit, while both earth and moon would retain their present relation to each
other, both swinging around in line with, and on the same side of, their common
center of motion, the same as they did at the start.

Finally, should the moon be 1ncreased in size to that of the earth, as Prof.
Hand supposes, it would pull the earth out, say, a distance of 240.000 miles from
its origina guiescent position, or to where the moon is now, while the moon, by
its increased mass and correspondingly greater tungential momentum, would in
turn have attained an orbit, say, of twice its present size, or at a distance of
480,000 miles from the earth’s old quiescent center around which both bodies, at
the start, began to revolve. In this relation to each other the two equal bodies
(instead of revolving around each other or coming together) would simply con-
‘tinue to circle in a radial line with and around the original quiescent position of
the earth, and both necessarily on the same side of it, separated by about the dis-
tances we have named. We do not, of course, pretend to calculate exact distances,
as that is not the aim or scope of our work. As a scientific discoverer, we are
merely presenting general principles by which heavenly bodies must be controlled,
and under which they must travel according to the laws of motion and of recip-
rocal attraction. We leave it for mathematicians of the future to work out the
details of these exact positions and distances.

But having thus presented, in answer to Prof. Hand’s queries, what cannot, as
we think, fail to strike every philosophical and mechanical mind as the only Eos-
sible result of the supposed enlargements of the moon, let us now proceed to show
how utterly destructive these sugposed enlargements must be to the theory which
begins by putting the earth on the wrong side of the common center of motion,
or, which 18 the same thing, by patting the common center of motion between the
earth and the moon, a8 it is now claimed to be by astronomers. Suppose that by
some inexplicable means, which no astronomer can make intelligible, the earth,
after being drawn out from its normal position by the moon’s attraction, did act-
ually fall behind farther and farther, tilf(t)‘mally it had lost half a month and found
itself 3000 miles from its original position, and on the opposite side of it from the
moon. Suppose, to oblige astronomy, we admit the moon and earth to be now in
that relation to each other and to their common center of motion, as astronom
insists, and that they are revolving around that center on opposite sides of it an
in opposite directions. Then suppose the moon, as Prof. Hand suggests, to be in-
stantly doubled in size; there is not an intelliggnt and unbiased astronomer in the
world who would not agree that the additional attraction of such added mass would
at once pull the earth across the present center of motion, carrying it 6000 miles
to the opposite side and directly toward the moon. How could an astronomer
doubt sucg a result, when Prof. Newcomb admitted in his correspondence with
Dr. Mott that the moon, placed in its orbit as at present, would pull the earth out
3000 miles toward it, though he insisted that by some means, which he did not
attempt to explain, the earth would commence falling back of the moon’s line of
attraction, till it would finally lose half a month or half a circuit, as we have so
often described. Clearly, then, and indisputably, as soon as the moon is enlarged .
the earth must move Zoward it, directly across the center of motion and not in the
opposite direction, unless the enlarged moon actually repels instead of attracts the
earth. According to the present system of astronomy the center of motion, as the
common center og gravity of the moon and earth, would have to remain stationary,
and the earth, after having heen drawn toward the moon, would be compelled 1n

.
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some way to get located 3000 miles farther away from such center of motion than
it is now, still ggposite to the moon, whatever round-about course it might take to
get there, in order that both bodies might revolve in their present style around
their common center of gravity in accordance with theory. anifestly, if we are
right, and if the doubled moon would first draw the earth across the present
center of motion toward it a distance of 9000 miles, or 6000 miles beyond the center,
then the same mysterious process of falling back, as occurred at first according to
Prof. Newcomb, would have to be repeated on a larger scale in order finally to get
the earth back again on the opposite side of the common center of gravity and mo-
tion, and 3000 miles farther away from it than it was before!

But what would be more impossible in the practical o*:eration of the present
theory is this: If the moon were doubled in size, it must of necessity, as we have
already shown, va.stl{ enlarge its own orbit by its increased momentum under its
present projectile velocity, and this increased distance from the earth (even if the
earth should get no farther away) must weaken its attraction of the moon and its

ower to divert it from its tangent, thus again adding to the moon’s increase of
Sistance, etc. But it is a fatal fact, according to the present theory, that the
moon would not only get farther away from the earth by thus enlarging its own
orbit, but the earth by some means must recede in the opposite direction to a cor-
responding distance, tn order that the common center of gravity, as their center of
motion, may retain ils proper quiescent positron where it i8 now! Then this new
increase of the earth’s distance would again decrease its pull of the moon from its
tangent, thereby allowing the moon again to increase its orbit by its less reatrained
momentum, which would again require the earth to go still farther away in the
other direction in order to readjust its distance from-the quiescent common center
of gravity, which would again lessen its attraction upon the moon, allowing it
again to increase its orbit by its less restricted momentum, and so on, back and
forth, continuously augmenting the moon’s orbit and distance by the weakening
of the earth’s attraction, which would likewise be continuously weakencd on the
moon by the earth’s necessury increase of distance to keep it adjusted to the qui-
escent center of gravity, etc., etc., etc. Thus one single increase in the size of
the moon, with the earth, as now claimed, on the opposite.side of their common
center of motion, would necessarily act and counteract back and forth, first on the
moon, increasing its orbit by increased momentum, then on the earth increasing 1ts
distance the other way to adjust it to their common center of gravity, just as we
have explained it, getting them constantly farther and farther apart, till finally
they would leave each other entirely, if there is a grain of truth or consistency in
the res!;ent theory of the relation of moon and earth to their common center of
motion

Nay, we necd not base our argument, so destructive to the present theory, upon
the hypothetical enlargement of the moon as supposed by Prof, Hand. Vgc have
only to look at the received theory as it is now taught to reach the very same fatal
result: When the moon was pluced in its orbit and had pulled the earth out 3000
miles, it is plain that if the earth by any means should get away 6000 miles, or
3000 on the opposite side of the common center of motion, it would weaken, to
that extent, its pull of the moon from its tangent, which, as we have shown, would
allow the moon by its released momentum, to enlarge its orbit to a corresponding
extent., This, of course, would require the earth to move still farther away to ad-
just its proper distance in relation to the common center of gravity, which would

in weaken its atiraction of the moon, allowing it again to increase its orbit,
thus making it again necessary for the earth to move on still farther to keep n‘l'f
its adjustment, etc.,etc. The truth is, and no man can deny it, this very origi
error of the current theory, of getting the earth 6000 miles farther away from the
moon than the place to which it had been first attracted, and on the opposite side
of the quiescent center of gravity and motion, necessarily involves this very
gradual and continuous separation of the two bodies till they would finally part
company entirely! No astronomer living can make the least answer to this
argument.

It is perfectly plain, therefore, in the light of this analysis, that no mechanical
theory can keep the earth and moon revolving about a common center of motion
in a permanent relation to it and to each other and at permanent distances apart,
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except the wueory we have had the pleasure of announcing and explaining,
namely, the retaining of the earth on the same side of the center of motioxn to
which the moon first attracted it as is agreed by common consent. To remove
the earth 3000 miles to the It:zs»posite side of such center of motion, after it had
been attracted 3000 miles tow: the moon, would be, as we have seen, to dostroy
the relation of earth and moon entirely, and finally to separate tzem forever.

In conclusion, if the scientific reader wishes to see the culinization of the
absurdity of the present theory, let him try to analyze it after hypothetically en-
larging the moon to the size of the earth, as supposed by Prof. Hand. He will
first see the moon shooting off into a new orbit, about 480,000 miles from the pres-
ent common center of motion, owing to its present projectile force rendering 1t
impossible for the earth, only of the same size, to divert it any more abruptly.
He would also see the earth following by the moon’s attraction, a distance of
240,000 miles more or less, but commencing to ¢ fall back,” according to original
habit, but without any mechanical cause or reason for so doing, till finally the
earth would find itself away on the opposite side of the old center of motion, a
distance of 960,000 miles from the moon! Such a distance of separation, which
the present theory would unavoidably require, would of course so weaken the hold
of the earth upon the moon, as almost to let it free, and under such weak divert-
ing force its momentum and projectile force, still unabated, would necessarily
carry it into another still vastly enlarged orbit, which, 1n turn, would necessitate
the earth’s removal the same distance the other way in order again to adjust it, as
before, to their common center of gravity, in this way still farther weakening its
pull of the moon from its tangent, thus letting the big satellite go under its
original projectile velocity, till very soon this constant increase of the moon’s orbit
from the lessening of the earth’s attraction by reason of increased distance, and
this constant increase of the earth’s distance by the continually recurring neces-
sity of its adjustment to the stationary common center of gravity would, as before
shown, separate the two orbs entirely, letting each pass off into space in a straight
line. Reductio ad absurdum ! ,

In contrast with this disastrous and monstrons nonsense, necessarily involved
in the present theory of astronomy, we proudly and trinmf)hantly opgose our own
beautiful theory for the explanation of all possible diffidilties and objections, and
where every result or deduction 1s in perfect harmony with reason and philosophy,
with the principles of mechanics, and with the laws of motion, 1nertia, momen-
tum, and reciprocal attraction. So plain and rational are the explanations based
on this new theory that they require no special scientific traming to comprehend
them, and Dr. Mott assures us that so easy i8 our view to be understood that a
little girl eight years old had no difficulty in comprehending it, while the theory
as taught in astronomy is totally incomprehensible not only by himself but by
every scientific man he had conversed with aboutit. Which theory, then, we
ask, in the light of these facts and the explanations we have here given, is probably
the correct view? This is the question which appeals to young students whose
minds are free from the prejudices instilled by long stndy of the textbooks.
These are the minds to which new digcoveries 1n science naturally appeal for an
unbiased hearing, and these are the investigators to whom, with the utmost con-
fidence, we submit our cause.

THE MARCH OF MIND.

BY CALVIN RANKIN.

It would be an almost impossible and certainly a profitless task to attempt to
record the progress of intellect through 1ts many different stages, and to mention
the obstacles wﬁich have arisen hydra-headed on every side to impede that progress;
but in view of the great advancement in the intelligence of the masses of the pres-
ent day as compared with the past ages, it may not be time nor labor wasted to
briefly note a few of the causes which have chiefly contributed to this advance-
ment, and 1ts corresponding increase in the general happiness of mankind. In
tracing the spirit of progress in regard to mind and knowledge, we cannot help
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but be forcibly impressed by the overruling hand of an all-wise God in bringing
ood out of evil, and in making the blind and wicked passions of men redound to
gis own honor and glory!

And yet it has taken ages and ages of suffering and bloodshed to bring man’s
intellect to its present plane of perfection, and the march of mind has been a slow
and steady one, marked by no great leaps toward the goal to be gained, but surely
and persistently plodding on, now laying siege to some castle of bigotry, and again
overturning some stronghold of ignorance. Even as late as two hundred years
ago the belief in witches in this country was almost universal, and innocent men
and women, for the most part persons of far su{;erior intellect tn those by whom
they were condemned, were sacrificed upon the altar of ignorant superstition, hav-
ing been declared to be in leagne with Satan and his angels. There has recently
been dedicated, in the town of Danvers, Mass., formerly part of the town of
Salem, a monument in commemoration of Rebecca Nourse, hanged as a witch two
centuries ago on the prosecuting testimony of a minister of the Word of God!
Though sad to contemplate, this 18 conclusive evidence, even if long delayed, of
the progress of human intelligence, that we now put up a monument for one for
whom our forefathers had erected a gallows! But we need not look so far back for
the results of an ancient barbarism and ignorance. It is but a few years ago that
the soil of our country was crimsoned with the lLife-blood of thousands and thou-
sands of her best sons, who had laid down their lives in vindication of the cause
of freedom and equal rights. The strife was long and bitter, but our country
came out of it purged and clean, and slavery, that horrible ulcer which had
been eating 1nto the very heart and battening upon the very life of civilization, was
a thing of the past.

In Europe during the middle ages, the then prevailing system of feudalism,
the tendency of which was to strengthen and elevate the position of those in

ower, and to degrade the mass of the people to a condition worse than that of

rutes, did much to ﬁave the way for a great advance toward civilization. In no
era 1n the history of the world have the poorer classes becn so barbarously treated
as under the operation of the feudal system, and this resnlted in the adoption of
measures the ultimate outcome of which was 1ts overthrow, although in some
countries its evil influerftes are felt even at the present day. It is a well-known
fact that the lowest forms of anmimal life, when forced into a corner from which
there 18 no escape, will turn upon their oppressors; and the people, treated with
less consideration than is usually shown to the defenseless cur that roams our
streets, and goaded to desperation by their inhuman treatment, at last had their
senses quickened and their intellect awakened to the betterment of their condition.
When once the passions of mankind are aroused, the tyrants’ sway and power are
swept aside and trampled under foot as easil{] as a child’s play-house of cards.
For a long time had the vassals submitted to the will of their lords; but after a
while the first faint ghmmering hight of learning began to infuse itself into their
hitherto beclouded minds, and they were no longer satisfied to be mere automatons,
controlhing all their actions, and thoughts even, to suit the caprice of others; for
the higher destinies of humamty were being gradually unfolded to them. The
Great Commander had 1ssued the order to march, and the armies of the world had
buckled on the impregnable armor of equal rights, and started on their lon
journey through the arid and sandy deserts of superstition and ignorance, wit
the hope of some day reaching the smiling and fertile valleys of knowledge and
happiness. L .

"The next great educator of the people was the art of printing, which, although
in all probability practiced to some slight extent by the Chinese, as early as the
gixth century, awaited the inventive genius of a Gutenberg to give it the 1mpetus
by which the means of acquiring knowledge were soon multiplied to an almost
limitless extent. Then, almost contemporary with this last-named boon to man-
kind, entered another factor, which without doubt had a greater influence than
all the others combined in bringing about a state of higher enlightenment. This
was the Reformatton, that glorious religious movement of the sixteenth century,
which split in twain the Latin Catholic Church, and resulted in the establishment
of various Protestant denominations, and for which it would appear that all prior
movements and inventions had but prepared the way, being simply ‘reformers be-
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fore the Reformation.” Superstition and bigotry began to be stripped of their
blind-faith covering, and the brightness of tﬁe sun of truth appeared in all its
effulgent glory, and scattered to the four winds the lowering clouds which for ages
had enchained the mind, and feelings, and affections of man. So sweet, 8o pure,
80 mnoble a religion as that of Christ’s, dispensing hope and consolation, holding
out to all the right of religious and civil liberty, could not help but make converts
and find disciples amongst men who for so long had been bound and in bondage
to irinciples of Jmssion and prejudice. For it struck at the very heart of these,
making plain and palpable their absurdity and impotence.

Men now began to know their rights and to maintain them, and the privileged
few of the higher classes were compelled to share with their fellow-men the power
which they had hitherto arrogated to themselves. The consolidation of power and
privileges in the hands of the nobles was no longer tolerated, and the participation
n those things which related to their government and laws, which before had
been refused them, became one of the characteristics of a more enlightened peo-
ple. Their rights were. now held sacred, where hitherto they had been treated
with contempt. As a consequence, commerce increased, trade expanded, and a
spirit of emulation and lcgitimate rivalry arose which contributed still further
to the advancement and progress of mind, and which have %one on steadily in-
creasing until now wealth and industry are linked hand in hand, and trade and
commerce form the honor and glory of all nations.

The effect of these and many other causes has been extended into our own
days, and is continually at work. The impetus which mind has thus received is
still urging it forward, and there are now no barriers which can impede or delay
its onward movements. He who started it on its course has not yet cried half,
and who can picture to himself where it yet may reach? With all our ponderous
machinery and unlimited facilities for bringing the fruits of the minds and hands
of our great, thinkers and inventors to the knowledge of the whole world, with our
command of the ever-ready electricity, whereby two continents may clasp hands
over three thousand miles of space and whisper in each other’s ears, and with all
the new scientific and practical discoveries and inventions .hat still from day to °
day are added to our resources, are we not justified in thinking that the end is not
yet—that mind is still on the march? At any rate, who will be presumptuous
:nouﬁgh,tg set » limit to its progress, or say to it ¢ Thus far shalt thou go, and na

arther ” ’

.

THE CHEMISTRY OF WHAT WE EAT.

—

BY HENRY A. MOTT, PH. D., F. C. 8.

Eaacs.

The egg must be looked upon more or less a8 a typical food, as it contains, in
connection with the shell, gll the ingredients necessary for the development of
the young animal. During the process of incnbation, the shell of the egg is
gradually absorbed by the process of growth- until it becomes as thin as a sheet of

aper.

The shell, which is composed of carbonate of lime, is penetrated by numer-
rus minute pores, which permit the air to pass through to the young animal in the
process of hatching. It is on account of) these pores pcrmitting the air to pass
throuﬁ}l that eggs become stale and rotten when kept for any considerable time.

There is no fresh egg known, whether of bird or reptile, which would not be
food for a hungry man.

The flavor of the egg differs with its source and is considerably influenced by
the character of food the animal has.

The large egg of the sea-gull is much stronger than that of the duck, and
both of these than that of the common fowl or plover. The egg of the tartle is
often eaten with relish.,

The egg of the domestic hen is, however, most universally used as food.

The weight of the ordinary fowl’s egg is 1§ to 2 ounces, whilst that of the
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duck is 2 to 3 ounces, of the sea-gull and turkey 3 to 4 ounces, and of the goose
4 to 6 ounces.

All eggs have a similarity of composition—they consist of a shell inclosing a
white portion consisting of nearly pure albumen and water, and a yelk consisting
of albumen, oils, sulphur and water.

An egg weighing 13 ounces consists of 120 grains of carbon and 17} grains
of nitrogen, or 15.25 per cent. of carbon and 2 per cent. of nitrogen.

The composition of a hen’s egg, as given by Lawes and Gilbert, is as follows:

Fresh welght ..cvvcieiiiieesnasas ceeeetescessciocsnncnsnes 1.8  ounces.
D B it tetr.cecestsecsnnccsonssasessscscssnccnnnns 45 b
3 198 ¢
lltlfimml matter.... ceee % ::
BPOREM . e eueu.veorecencessessasossoscnnsssossassnsonns ves
CArbOD.. ... cieieicernreessnneionccicsscsssnncnnacrsesancss 205 4
Or in per cent.,
Water....oove ciiiiiiieiiiiienicetaannes ceeeseccsnsasenns 70.00 per cent.
Dry matter .....ec00 . 1 X1 1] s
100.00  per cent.
Dryfat....cccoovvievnennen T4 sessececessesesnas RPN 11.00 o
Albuminous subsStancCes.....eoeeeecscesceetcccnracanse son 17.60 o
Mineral matter.....coceeveeetccraccnes esetsses ssevercene 1.40 “
80.00 cent,
NitrOZeN.c. oueeeerencesocesssesssossescsssccscssassnsannes 2.00 Pk
CArbON...cvececerensonasesnennnnes cesvesvessnsasssanse oo 17.58 “
Or carbon and nitrogen, reckoned as carbon..... - 1 X o

The shell of the egg weighs about 100 grains, 8o that an egg consists ofx
Shell, 10 PAMB. e eevrenrenernenneencnennsrernss Carbonate of lime ’

%Iltrogenous ma‘t‘t,er 16.00 per, ?ent.
Yelk, 80 PAMtS....evveeeeeiinrnnenes Fauy W 2L
Water...coeeeeeee oo 5200
100.00° per cent.
Nitrogenous mﬁtter 20.40 ¢
White, 60 parts.......ecoruerneens Fatty “ e o«
Water.....coaeeeenn.. 78.00
Total, 100 PArtS....c.ceererrereenecnsecsnsesaces seoseescsnns 100.00 per cent.

The yelk or yolk of the egg does not contain as much water as the white, and
is a kind of yellow emulsion. The fatty matter exists as a kind of emulsion in the
albuminous portion, as it is held in suspension; the albuminous portion is called
vitelline, as it constitutes a slight modification of the white of the egg. The al-
bumen in the white exists in a dissolved state inclosed within very thin-walled
cells.

The yelk is inclosed in a membrane or bag. Being lighter than the white, it
floats to that portion of the egg which is uppermost, but 1s kept in position be-
tween the two extremities by two processes of inspissated albumen, called chal-
az®, which pass and are attached—one to either end of the egg.

Fresh eggs are readily distingnished from stale ones by their translucency when
held up to t%e light, and 1t is on this principle that egg-testers have been founded.
A fresh egg will sink in a solution of ten per cent. of salt in water, a stale egﬁ
will swim, whilst a bad egg will float in pure water. By this simple test a fres
egg can be readily distinguished. When a fresh egg is plunged into a consider-
a%%e amount of boiling water it is very apt to break, owing to the sudden expansion
of the contents. A stale egg is not so apt to break in this way on account of the
air which has replaced the evaporated fluid admitting easily of compression.

THE EGG A8 A FOOD.

The egg contains about the same amount of water as butcher’s meat, amount.
ing, as the analysis shows, to about three-quarters of its whole weight; 1t contains,
however, more fat than beef, and in this respect is only e(%ualed by pork and eels
in the common kinds of food. The albumen or white of the egg alone is very
constipating, but when eaten in connection with fat this tendency is counteracted.
Hence eggs and bacon or ham has always been a popular and wholesome dish.,
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The egg is very deficient in carbonaceous matter, for calculated as starch, it
is only in the proportion of 1.75 to 1 of nitrogenous. Eggs therefore consort also
with oil in salads and with all kinds of farinaceous matters in puddings.

The oil in the yelk is separated in Russia and used for medicinal purposes; it
was also formerly used for the painters’ art before the discovery of oil colors.

Fresh eggs are eaten by invalids without first being cooked, and in this con-
dition they are very readily digested, and often when all other food refuses to stay
on the stomach. a raw egg will be digested and supply a great deal of nutriment.

When taken raw, the contents of the egg is either sucked out of the shell
through & small hole or drank after breaking the egg into a glass.

Invalids sometimes only eat the yelk of the egg on account of its flavor and
digestibility.

In most all culinary preparations it is customary to separate the white from
the yelk and use them separately.

Eg%: are often taken raw in drinks, such as_sherry-flip or cider-flip; by this
means they are rendered more sgeeable to the palate as also more digestible.

Eggs should not be used with milk unless in a cooked form, as in puddings,
for it 18 very doubtful if raw eggs and milk are not better fitted to hinder than to
promote digestion.

There are numerous ways of cooking as well as serving eggs; it will hardly be
nei;essary to consider them all, the more common methods will be touched upon
only.

Boiled Eggs.—Eggs are boiled in water for varying lengths of time according
to the taste of the consumer; they are not, however, equally digestible. A soft-
boiled egg digesting very readily, whilst a hard-boiled egg requires as much time
to digest as mutton, that is to say, about three to four hours.

he proper way to boil eggs is undoubtedly to put them in cold water in a tin
vessel which is surrounded by water in another vessel. When the water has boiled
in the outer vessel from six to seven minutes, the eggs are sufficiently cooked.
The white of the egg should be soft and flaky and not entirely opaque by the con-
solidation of the albumen. Eggs cooked in this manner digest readily in compari-
son to hard-boiled eggs. Poached eggs are quite digestible and present a pleasant
method of consuming them.

The omelet is a very common way of serving eggs, but if the egg is not suffi-
ciently beaten before it is mixed with milk to be cooked by dry heat, it is heavy
and more or less indigestible. A light omelet is however digestible. Shirred
eg%s or eggs cooked in small pottery dishes, which have been previously heated,
before the egg is added, and then further cooked, form a very pleasant dish, pro-
vided sufficient butter, pepper and salt have been introduced in the dish before
adding the eggs.

The egg, therefore, in its compact state, and in connection with the nutri-
ment it contains, is a very valuable article of food. To keep eggs any length of
time, the pores in the shell must be closed so as to prevent air from entering.
This is accomplished by keeping eggs in lard or in an envelope of paraffine. The
are more commonly kept in bulk by placing them in lime or lime water in a dar
room; the principal ogjection to this is, that the shells become brittle, which
renders them difficult of transportation, and they often break in the process of
boiling. Still, this is the method usually adopted.

CAMPING TOUR TO THE YO-SEMITE VALLEY AND CALAVERAS
BIG TREES.—No. 11.

BY PROF. I. L. KEPHART, D. D.

After the fatigning climb to Glacier Point, all felt weary and sore; hence we
slept later than usual on the morning of July 10th, and the forenoon of that day
was spent in making preparations for our departure. Everything in readiness,
and dinner over, following the custom of other campers, we tacked up a board on
the great oak under whicﬁ we had slept and ate and sung, bearing our names and
the date of our visit, and over it a big horse-shoe, * for good luck,” (?) and then,
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with reluctance, we bid this part of the valley adien. Going down to the hotels,
we stopped for some time, visiting again the Art Gallery, the Curjosity and Cabi-
net Shops, procured a few more stereoscopic views and mementoes, and then
dropping down to the base of El Capitan, we went into camp on the banks of the
ri};phng, sgarkling rivulet that comes dashing down from Ribbon Falls, sometimes
called Maiden’s Tears. Near this point the Big Oak Flat Road begins to make its
wonderful ascent out of the valley, and here we had resolved to spend the night,
80 a8 to begin to climb the mountain the following morning.

But, reader, imagine the sublimity of the presence in which we were en-
camped. Within three hundred yards of our wagon was the base of the mighty El
Capitan. This is a monster mountain-rock that projects from the north wa{l of
the valley, and towers up, uﬁ, up, 3300 feet, almost perpendicularly! It is one
stupendous, solid granite rock; not a seam or crack to be seen in all its broad
towering face! No one can form a conception of its massiveness without seeing it.
You stand at its base! You lean back and look up, up, up, until your neck aches;
and the view overwhelms you with a sense of your own insignificance. Speaking
to your own heart, you Involuntarily exclaim, What am I? an atom, a feeble
worm, a speck of frailty. El Capitan is immense, immovable, permanent as the
everlasting hills! A peculiar feeling comes over you! You'seem to be awed
into insignificance by a sublime presence! But, suddenly, the thought occurs,
I can think—El Capitan cannot! I am a sentient being; T can, from this mighty

resence, look up to and revere, admire, love and adore the Infinite Creator, who
aid the foundations of this monster stone and placed it here; but E! Capitan 13
only a rock!”

You walk backward and take a more distant view. You see the apparently
dwarfed shrubbery clinging to its edges near its summit, like mere specks in the
sky; but you are assured by those who have been up to the top that they are
stately pines that tower in height more than one hundred feet. Such is El Capitan,
or ‘“The Captain.” There are other rocks surrounding this valley that attain to
a greater height, but none that so impress the beholder with a sense of massiveness.
The Three Brothers, that stand only a short distance east of the Captain, and are
so related to each other as to suggest the idea of mountains playing leap-frog, rise
to the height of 3830 feet, but they in no way impress one as does the massiveness
of El Capitan.

Respecting this rock and the South Dome, the Indians had quite a fascinat-
ing legend, which will be interesting to the reader. They believed South Dome to
be the home of 7T%s-sa-ack, the good spirit of the valley; and that, in a far distant
age, this valley was the home of the children of the sun. Here they lived peace-
fully under the guardianship of their great chief, Tu-tock-ah-nu-lak, who dwelt
upon the rock, El Capitan, known to them under the name of their chief. Sta-
tioned here, he saw at a glance all that his people were doing. Swifter on foot
than the elk, he herded the wild deer as if they were sheep. He roused the bear
from his mountain cave that the young people might hunt him. From the crest
of the rock he prayed to the Great Sf:irit, and the soft rains descended upon the
corn in the valley. The smoke of his pipe curled up into the air, and the warm
sunshine streamed through it and ripened the golden crops for the women to
gather. When he laughed, the river rippled with smiles; when he sighed, the
swaying pines repeated the plaint. When he spoke, the voice of the cataract was
hushed into silence; when his shout of triumph arose over the bear he had slain, it
was repeated by every echo, and rolled like a thunder peal from mountain to
mountain. Iis form was straight as an arrow and elastic as a bow. His foot out-
strip%ed the red deer, and the glance of his eye was like the lightning’s flash.

ut one morning, while hunting, a bright vision dawned upon him of a
lovely maiden sitting alone, on the very summit of South Dome. TUnlike the
nymphs of his tribe, she was not wreathed in tresses black as night, nor was the
gleam of darkness in her eyes; but down her back fell the long golden hair like &
stream of sunshine. Her brow was pale with the beauty of the moonlight; her
eyes were blue as the mountains in the hour of twilight. Her little feet shone like
the snow-crests on the pine woods of winter; she had small cloud-like wings
drooping from her marble shoulders; her voice murmured sweetly and softly, like
the tones of the nightbird of the forest.
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¢“Tu-toch-ah-nu-lah!” she whispered, and was gone. From crag to crag,
over for%f and chasm, rushed the impetuous chief in pursuit of the aerial beauty;
but, lo! her snow-white wings had conveyed her to the unknown land, and Tu-
toch-ah-nu-lah saw her no more. :

Day after day did the young chief wander among the mountains seeking her.
Day after day did he lay sweet acorns and fragrant flowers upon her dome. Once
his eye caught her footstep,.light as the fall of a snowflake on a river. Once ‘he
caught a glimpse of her form, and a tender glance from her radiant eyes. But he
was speechless before her; nor ever did her sweet tones fall upon his expectant
ear. So passionate was his love for Tis-sa-ack, so absorbed was he in his dreams
and thoughts of the beautiful muiden, that he forgot his people; and the rains
ceased to descend, and the valley became athirst, and the crops withered where
they stood; the beautiful flowers bent their heads and died; the winds lost their

ower, and ceased to cool the valley; the waters passed away, and the green leaves
aded into brown. Nothbing of this was seen by Tu-toch-ah-nu-lah, for his eyes
were wholly fixed on the vision of the mountains. But Tis-sa-ack saw it, and saw
with sorrow; and kneeling on the gray rock of the dome, she prayed the Great
Spirit that he would again give to the people the bright flowers and delicate
grasses, the leafy trees, and the savory acorns. .

Then, in a moment, the great dome on which she knelt was cloven asunder,
and through the gorge thus opened rushed the melting snows from the Sierra
Nevada into the channel of the River of Mercy; and the rocks that simultaneousl
fell from the mountain banked up so much of the waters as were sufficient to fill
the Mirror Lake. Then, indeed, the scene was changed. The birds wetted their
wings in the rillsand pools, and burst into joyful sonF; the grasses spread stealthily
over the gladdened soil; the flowers received a new life, which they poured out in
grateful fragrance; the golden corn sprung up in its abundance; and the merry
wind aroused a thousand slumbering echoes. But in the convulsion which had
inaugurated this transformation, the maiden had disappeared forever; and since
then the half-dome bears her name— 7%s-sa-ack—among the Indians, in grateful
recognition of her love for their people. Every morning and evening the sun lifts
from or lays his rosy mouth upon the summit; and all around the margin of the
lake bloom myriads of white violets, the memorials of the snow-feathers dropped
from Tis-sa-ack’s wings as she flew away. ' .

When Tu-toch-ah-nu-lah discovered that she would be seen no more, he
abandoned his rocky fastness; and, with a bold hand, carving the outline of his
head and form on the face of the rock that still (among the Indians) bears his
name (but by the whites has been christened El Capitan or Captain), a thousand
feet above tie valley, he went in search of the lost one. On reaching the other
side of the ravine, a feeling of deep melancholy fell upon him. Unwilling to quit
it, he sat down, gazing far away toward the sunset, whither, as he believed, his
Tis-sa-ack had bent her flight.

And as he sat, his grief weighed heavily npon his heart, and he ceased to have
motion or life in his blood. Slowly he changed into stone; and the voiceless,
breathless, lifeless figure may still be seen by every visitor to the Yo-semite, look-
ing afar off to the lund of the sunset, in wistful inquiry for the loved and lost.
Such is the legend. In it we have a striking indication of the religious belief of
the Indians, as well as some statements that point to a belief upon their part
that this wonderful valley was, in part at least, formed suddenly by some mighty
convulsion in the earth’s crust.

Five hundred yards to the north of where we were encamped, and northeast of
El Capitan, is Ribbon Falls, sometimes called Maiden’s Tears. - Here the water
comes leaping, sliding and plunging down in a series of alternating cataracts,
cascades and slides, making, in all, a fall of 3300 feet. This is the highest fall
m the valley; but as much of the descent is made in slides down the steep face of
the rock, rather than in vertical leaps, and as the quantity of water is compura-
tively small, making a stream in the valley about five feet wide and four inches
deep, these falls are not so noted.

Huving arranged our camp for the night, the Professor and I took a stroll
through this part of the valley, he going quite up to the foot of the Bridle Veil
Falls and filling a bottle with the sparkling water, to carry along home; and
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both of us going u{) to the foot of the Ribbon Falls. Returning to camp, we ate
supper, and put all things in readiness for an early start out of the valley the next
morning. .

A %efreshin night’s sleep, a hearty breakfast, and at.an early hour we were
on the road climbing the immense steeps as the road winds along the north wall
of the valley, intent on passing the most laborious part of the ‘ climb” before the
heat of the sun became oppressive. As our load was much lighter than when we
entered the valley, and our horses fresh, we made good time. The Professor,
walking, drove the team, and I, with the gun on my shovlder, ¢ footed it > up the
wonderful zig-zag steep. Oh, what a climb it was! How we and the horses did
perspire! Often we halted, turned around and cast last lingering looks at that
stupendous dpicture of Nature’s painting spread out below! By 9.30 A. x., we
have arrived at Prospect Point, more familiarly known as ¢ O, My!” Here we
stop a few moments to take a farewell gaze into that wonderful valley with its
vast preci?itous walls of gleaming granite, with its colossal pines and firs, its
beautiful ferns and flowers, its singing birds, barking squirrels, and speckled trout;
its murmuring brooks, its balmy breezes, its roaring cascades, and its thundering,
booming cataracts! We stand, we gaze in silence for 8 moment, and then, waving
our handkerchiefs to the ‘enchanting scene, we exclaim, ‘‘ Farewell Yo-semite,
Farewell; thank God we have lived to gaze upon thy indescribable wonders!”
And, so saying, the word is given; patient, faithful Jake and Daisy lean forward
in their harness, the wagon moves on, and we can but feel sad that the rarest feast
of mortal vision for us is ended.

THE STRIDULATING LOCUST AGAIN.
A SCIENTIFIC ARGUMENT FOR IMMORTALITY.

BY THE EDITOR.

The argument based on the stridulating locust as presented against the wave-
theory of sound in the July number of THE MicrocosM, vol. iv., p. 318, has
roved, as we expected and predicted, to be entirely unanswerable. e stated
gistinctly, when first presenting the argument, our belief that no power of man
could gainsay it, or save the wave-theory from destruction at its hands, if no other
consideration could be presented, and we further predicted that no reputable
scientist would venture to controvert its force. Since the argument was first pub-
lished, we have taken pains to open correspondence with several acute scientific
men in different sections of this country and some in Europe, urging them to
oblige us by making any conceivable reply by which to weaken its force, if it lay
in tﬁeir power to do so. The result is, two Is'oint:as only have been raised as pos-
sibly bearing against it, both of which we will state and then answer. But before
doing so, let us briefly re-state the argument itself, since many of the readers of
the present volume have not seen the previous volumes of THE MIcrocosx.

I'fl?he argument, in the fewest words possible, is this: The wave-theory teaches
that sound consists alone of air-pulses, or of condensations and rarefactions
sent off from a vibrating instrument; and hence the greater the atmospheric agita-
tion, that is, the more intensified the condensations and rarefactions, the greater
must necessarily be the volume of the sound produced. Now it is a fact easily
observed and verified, that a locust in stridulating does not produce one-tenth the
tremor or vibratory motion, and consequently not one-tenth the disturbance of the
air that a powerfully bowed or struck tuning-fork produces; yet the tuning-fork
held in the fingers with its ten-fold greater pulse-making effect, or disturbing ac-
tion upon the air, cannot be heard & distance of six feet away in a still room, while
the insect, with only one-tenth the pulse-making power and consequent motion of
the air, is distinctly heard a mile in all directions. The conclusion drawn from
this is irresistible, namely, that sound cannot consist of air-waves or atmosphersc
pulses at all! The final conclusion is, that sound must be an objective something,
such as one of the substantial forces of nature, analogous to electric currents, and
consequently that any atmospheric tremors or pulses, which are known to accom-
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pany sound, can constitute no part of the sound itself, but must be merely inci-
dental to its generation, just as tremors may incidentally accompany electric dis-
charges from the motion of the df'namo-machine, without such tremulous motion
constituting any portion of the electricity itself.

This is the latest argnment based upon the stridulating locust against the
current doctrine of acoustice—the one which we have repeatedly invited physi-
cists to answer, if in their power to do so, but which we absolutely knew at the
time they could not do. Seme may think it boas{ful in us thus to reiterate so
strongly what we believe to be invulnerable in our arguments, and helpless weak-
ness in the advocates of the wave-theory. Ordinarily such would be the case.
But the new departures in science, upon which the Substantial Philosophy is
based, are so radical and startling in their announcement to the scientific world,
that a tame and merely commonplace presentation of the matter would scarcely
arrest the attention of the reader. We may have erred in our judgment, but we
have believed from the start that the revolutionary and all-sweeping nature of the
case brought us under the injunction to ‘‘ cry aloud and spare not,” even if tem-
porarilg it should subject us to the charge of egotism. The near future, we feel
assured, will make it right, and that it will cheerfully condone the manner for the
sake of the substantial results. Such being our humble apology, we proceed in
our own way in accomplishing the work of our mission.

The only attempted answer to the above argument in response to our corre-
spondence consists in the two points raised, as just hinted, and lest they might
come up some time in the future as an offset to its crushing force, and thus tend
to puzzle the minds of inexperienced substantialists, we here leave the record of
rejoinder perfect. The attempted answers to the argument are as follows:

1. The reason why the locust produces so t a volume of sound with so
little vibration, is, that its body consists of a highly resonant case or sound-board,
like that of a violin, harp, or piano, only on a small scale.

2. The reason why the tuning-fork produces so little sound with so great a vi-
bratory motion, is, that the two prongs tend to cause inferference in their conden-
sations and rarefactions, thus greatly weakening their disturbing action or pulse-
effect upon the air.

These two attempts at answering our argument now constitute the only hope
of the wave-theory, and both of them we had in our mind when originally pre-
senting the argument, as we distinctly stated to Dr. Mott at the time, pronouncing
them the probable straws at which the drowning theory would clutch. Let us
now mercilessly snatch from it these straws, and thus leave it to sink out of sight.

1. The body of the locust, as we now assert, does not constitute a ‘‘ resonant
case,” or ‘‘sound-board,” at all, by which to augment the tone of the locust. Let
us proceed to demonstrate it: We recently went into the country where these strid-
ulating locusts abound, on purpose to secure one, and by which effectually to si-
lence this very attempt at answering our argument, and we are glad to say that
we were fortunate enough to accomplish our purpuse. We now have before us on
our desk, as we write, a bona stridulating locust whose sound, just before being
captured, had filled and surcharged a mass of air equivalent to four cubic miles.
Here, now, is the incontrovertible experiment which settles the question of the
‘““resonant-case ” assumption. We struck a tuning-fork against its pad, causing it
to sound, and then held the stem firmly a%ainst the back of the locust, but, just
a8 we expected, not the slightest perceptible augmentation of the sound was pro-
duced. The same result was obtained by holding the stem of the fork against any
and all parts of the insect’s bod{, no resonant increase being perceptible by the
most careful observation, and holding the sounding fork close to the ear, as
changes were made. This single fact totally annihilates the first part of our cor-
respondent’s answer. Indeed, had he exercised his reasoning faculties, he would
have seen that, however perfect the resonant quality of the locust’s body might
have been, it was altogether too small to produce any sensible augmentation of its
own sound, ag may be readily determinedg)y employing a piece of highly resonant
dry spruce of the same size as the locust for experiment with the fork. Hence it
f;rlows, that this insect radiates its enormous volume of sound without the slight-
est aid from the resonant character of its body, except so far as its sonorous prop-
erty forms the unknown basis of its substantial sound-producing power. It is
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thus conclusively demonstrated that the sound of this insect does not consist of
air-waves, since there is no vibration produced adequate to, or commensurate with,
such a purely mechanical result, by which the four cubic miles of air, weighing
20,000,000 tons, can be condensed and rarefied, heated and cooled 440 times a sec-
ond by a mere insect, as the wave-theory teaches.

2. The supposed interference of the condensations and rarefactions sent off from
the two prongs of the tuning-fork, as constituting the second answer, breaks down
even more signally than the first, since a single sfring stretched over a rigid bar of
iron, till it gives the pitch of the locust, can e heard no farther than can the tun-
ing-fork! As no interference is possible in the case of a single string, according to
the wave-theory, the air must receive the full effects of its vibrations, and of its con-
densations and rarefactions. Why is it then, if sounds consist alone of these
condensed atmospheric pulses, that this vibrating string, which sends off a hun-
dred times more powerful air-waves than can the vibrating body of the diminutive
insect, cannot be heard six feet away in a still room, while the locust, with one
hundred times less vibration and less effect on the air, can be heard a mile in all
directions? Come, gentlemen of the wave-theory side of the house, speak out
and let your voice be heard, even if you cannot let your light shine. e beg of
you not to conclude that you have no voice because we have demonstrated that your
air-wave theory is all nonsense. You can talk, and you know it, even if there is
but little substance in what you say. Then tell us why it is that this powerfully
stretched string, without any interference of its so-called air-waves to weaken its
effect, cannot produce a volume of sound that will sensibly fill a radius of six feet
around it, while the vibrating body of thie trifling insect, producing fully one
hundred times less effect upon the air, actualiy generates, as shown by pure geomet-
rical measurement, 80,000,000 times the volumne of tone that can be produced by
1ts Sti‘)erior pulse-producing competitor!

he argument thus brought to an overwhelming culmination appeals to the
common sense as well as the consciences of the physical professors of our colleges
and universities throughout this land. Kither they are at this very time wretch-
edly misleading and misdirecting the minds of their tens of thousands of students,
in still teaching them the impossibilities of the current theory of sound, or else
we are monstrously deceived and deceiving others in insisting upon such arguments
as the one here presented, as all-sufficient reasons for repudiating that theory as
the most arrant nonsense, unworthy even of the dark ages of science.

Upon the total fallacy of the wave-theory of sound, as the key to all the other
forces of nature, now depend the truth and perpetuity of the Suﬂstantisl Philos-
ophy. We frankly and defiantly stipulate here, that if wave-theorists will meet
and set aside this single argument against their theory, o1 show how the theory
can possibly be true in the face of the facts therein massed, then will they have
overturned Substantialism root and branch, and they will herceforth and forever
be relieved from all further molestation by its troublesome founder. Will they
undertake the contract and thus, if successful, rid the scientific world of a pest,
which we frankly acknowledge ourself to be, if what we are teaching as the Sub-
stantial Philosophy be not in the direct line of the infallible principles of science?
We do not ask it tantalizingly, but we do inquire, nevertheless, i:f eminent physicists
of the present decade of the nineteenth century can really care so little for their
future scientific reputations that they can afford to be pointed to and laughed at
by rising investigators as the learned fossils who had not genius enough to see
even after it was explained to them, the crushing force of this locust argument, and
that it has alone totally killed the wave-theory of sound? We ask this personal
question for their sakes, not for ours; for, so far as we are individually concerned,
boasting or no boasting, the matter is a foregone conclusion, and the question of
the truth or fallacy of the wave-theory has already been definitely settled by the
totally silenced and spiked batteries of the opposition. Unless some formal as
well as formidable attempt shall be made by leading physicists to neutralize the
effect of this locust-and-tuning-fork argument, there is not a judicial mind in
Christendom, that pretends to even a smattering of scientific lore, that would not
decide the case peremptorily against the wave-theory. And with the wave-theo
judicially pronounced null and void, nothing remains but Substantialism, with all
that the term implies, both here and hereafter—both for time and for eternity.
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And now we embrace the opportunity, before concluding this paper, of saying
a few affectionate words to those friends of our work who accept the general prin-
ciples of the Substantial Pbilosophy, but who do not see the importance, or rather
necessity, of so persistently harping upon the unscientific character of the wave-
theory of sound, a8 we are doing in THE MicrocosM. They evidently do not see,
ag we claim to do, that upon the incorrectness of that theory depends the possible
immortality of man, because, as we hold, upon the incorrectness of that single sci-
entific theory depends the substantial or ontitative nature of all physical force, in
whatever manifested form; and upon the substantial nature cf the physical forces,
such as heat, light, sound, electricity, cohesion, magnetism, gravity, etc., depends,
logically and unavoidably the substantial or entitative nature of vital, mental, and
spiritual force according to Substantialism, upon which aleo manifestly and admit-
tedly depends our personal and conscious existence after death. For assuredly,
unless tﬁe vital and mental powers are as really substantial as is the body itself,
instead of being the mere motion of material molecules, they can have no personal
or entitative existence after the dissolution of soul and body at death. The very
premise of a continued existence of anything involves, of necessity, its substantiality,
whether it consist of material or immaterial substance; and the very premise of
the insubstantial or non-entitative nature of one single force or phenomenon-pro-
ducing cause, inevitably involves the absolute non-substantiality or nonentity of
all force, of whatever kind or character in nature, and thus the nonentity of the
human soul. As Pope says of a concatenation:

‘Tenth or ten-thousandth breaks the chain alike.”

Prove one single link in the chain of the natural forces, or one single form of
energy which produces a phenomenon, causes a sensation, moves & body, or
accomplishes any observable result, to be & mere mode of motion and not a sub-
stantial, objective existence, and every link in the chain of physical, vital, and
mental force is severed. The whole line of links dissolves, with less cohesiveness
than a rope of sand. Life, as we have so often shown, with such a single missin,
link of contiuuitg, can be nothing but mere molecular motion; soul, mind, an
gpirit can be nothing but the insubstantial phenomena of matter, as Haeckel and
Huxley so logically insist from the standpoint of physical science as taught in all
our Christian colleges. And if man, according to the science of the schools, is
only constituted of matter and material phenomena, then manifestly life is less,
even, than an evanescent, vapory breath; future existence is not even a well-
matured dream; immortality i8 a visionary sham; hope of heaven a cruel delusion,
and death, verily, ends all.

We beg, therefore, of the thoughtful reader to pause and consider well
before deriding this crusade against the wave-theory, as the absolute key to the
situation, since upon the trinmphant success of this campaign, and upon it alone,
depends the truth of the Substantial Philosophy as the pivotal scientific busis upon
which man’s personal immortality turns. The wave-theory of sound, as now
universally tanght, we claim also to be the key to the situation, because it was this
admitted doctrine (o manifest on its face us never to have been called in question)
that sound was but the motion of the material purticles of the air, which first led
to the invention of a material, gelatinous etker, filling all space, hut inconceivably
attenuated, by which the theories of light and heat, as but undulatory modes of
motion, could be framed and made feasible; and from these it was but an easy
step of ratiocination to conclude, a8 has Sir William Thomson, that magnetism,
electricity, and gravity are but the vibratory motion of material molecules; and
then a still easier, and quite as logical a step for Haeckel and Huxley to take, as
they have boldly done, in assuming that the soul, life, and mind of man are
nothing but the infinitesimal movements of the brain and nerve molecules ‘¢ placed
together in a complex and most varied manner.” How natural, then, and how
consistent that the Substantial Philosophy, in attempting to evolve a scientific,
philosophical, and natural basis on which to rest the immortality of man, and by
which scientifically to corroborate the fundamental truths of the Christian Religion,
should lay its ax at the very root of the upas tree of materialism by striking a fatal
blow, if possible, at the first and representative undulatory doctrine taught as
science, and from which the whole brood of serpentine theories had their rise!

Hence, in the logical necessity of the case, we could not help seeing intui-



42 THE MICROCOSM.

tively that so long as the sound-theory maintained its impregnable position as
one force which is nothing but an acknowledged mode of motion, it was but
visionary and puerile to conceive of the possibility of founding a universal system of
scientific doctrine such as that now set forth in the Substantial Phi{osophy.
What folly to waste our time and aim our blows at light, or heat, or gravity, or
magnetism, or electricity, as modes of motion, and thus try to break their force,
with this air-wave Mordecai the Jew sitting provokingly at the king’s gate!

In the dead hours of night, as we lay in sleepless contemplation of the
mighty problem to be worked out, by which God could be manifested through
nature, science, and philosophy as he never had been manifested before, and by
which true religion, in the evolved light of such scientific truth, could assume a
position in scholasticism that it had never before sustained, something whispered
to us (and we well remember the time, more than a decade since), as almost with
an audible voice: ‘“ Lay your ax at the root of the materialistic tree by striking
at the primordial undulatory monster of the scientific deep, and God will direct

our blows.” We gave heed to the admonition of this still, small voice, and,

{lindly at first (being almost entirely ignorant of the principles of physical
science), commenced dealing our blows at the wave-theory of sound as the Mala-
koff which rears its mighty tower at the entrance of the harbor to protect the
Sevastopol of materialism. '

Before, however, printing a line on the subject of our contemplated assault
upon the mode-of-motion philosophy of physical science, we held a number of
long private interviews with a very learned materialistic doctor, with whom we
were on the most intimate terms of personal friendship. In reply to our questions,
as the subject began to open itself out, he declared unhesitatingly that if the
wave-theory could be overturned, then sound could, in the nature of things, be
nothing else than an immaterial substance of some kind, and this once proved, the
other forces of nature would follow unavoidably as substantial or objective
existences; and he added with emphasis, that, with the physical forces, including
sound, shown to be substantial there was not a materialist on earth who would not
abandon his doctrine at once and admit life, soul, mind, or spirit to be as entitative
or real as is the corporeal body it inhabits.

But after this frank avowment, and with a look of pity for the delusion
under which he believed we were laboring, in thinking it possigle to overturn the
wave-theory of sound, and thus revolutionize physical science, and thereby to
found the broad philosophy of Substantialism, he led wus to his magnificent
library and took down a score or more of massive scientific volumes, including
those of Tyndall, Helmholtz, Haeckel, Huxley, Darwin, Spencer and many others,
and said to us with a half derisive smile: ‘“ You see here the contract you have
taken in attempting the overturn of the wave-theory of sound; if that theory can
be broken down then all these volumes are not worth the paper they are written
on, except to expose the ignorance of their authors, and with them will be
rendered null and void more than one half of this valuable library of scientific
books!” He then proceeded strongly to urge us to reconsider and abandon our
bootless undertaking as certain to end disastrously what little reputation we had
asa sound scientific thinker. ¢¢But if you will go on,” he derisively continued, ‘I
am one of the consulting physicians of the Bloomingdale Asylum, and will try to
use my influence in making it as comfortable for you there as possible!” We soon
thereafter left him, though we have endeavored since to keep him posted in the

rogress of substantial events by occasionally sending him a copy of THE
gitcnocosn. How he now feels about the invulnerability of the wave-theory of
sound, or how he now regards the healthfulness of the Bloomingdale Insane
Asylum as a place of residence for scientific cranks, we have a little curiosity to
know. At any rate, for the sake of old-time friendship, we will see that he gets a
marked copy of this number, so that he may have the pleasure of trying his skill
on our locust-and-tuning-fork argument if he likes. ’

Finally, let every beginner in the study of Substantialism think on these
things, and remember that materialistic writers only assume the non-substantial
nature of the soul from the conceded non-substantial nature of the physical forces,
as taught in all our schools, with sound-force lying at their base as the representa-
tive so-called mode of motion.
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We have thus dwelt somewhat lengthily here upon this phase of the Substan-
tial Philosophy, as an explanatory apology for the prominence given to the sound
discussion in t{lis magazine, in order that young substantialists may not stumble
in reading THE MicrocosM and thoughtlessly ask, as too many older believers in
the new philosophy are led to ask: ‘ Why this incessant hammering at the wave-
theory otP sound, as if it had much to do with science or anything to do with reli-
gion?” Such young substantialists must not fail to remember that although the
wave-theory of sound is already ‘‘ twice dead and plucked ug by the roots,” so far
as scientific facts, reasoning, and arguments are concerned, yet it is a fact for
which, surely, we are not to blame, that probably not one scientific thinker 1n one
hundred, in this country, has yet heard the news that the current theory of acous-
tics has been serioasly attacked, nor has any conception of a ravional reason there-
for. This is a great country, and it takes a good many MICROCOSMS to cover it,
though we have tried to do so by sending out hundreds of thousands of them.
Still it is the imperative need that the Organ of the Substantial Philosophy should
never let up in its revolutionary crusade against this foundation theory of false
science, till not one scientific man in the civilized world shall have a reasonable
excuse for withholding his assent to Substantialism.

LET US PREPARE FOR THE NEW UNIVERSITY.

BY THE EDITOR.

It is now a foregone conclusion that the University of Substantialism is to be
built and started into ogeration without nnnecessarg delay. The enterprise has
been vigorously taken in hand by a few of the leading Substantialists of the country,
who have not only put their shoulders to the wheel by declaring that it shall be
accomplished, but money has already been subscribed for partly meeting the con-
tingent expenses of organizing the institution, and also for putting an efficient agent
into the field to solicit donations, as well as to solicit competitive propositions from
various towns and cities, with reference to inducements to secure the perma-
nent location of the University.

It is well known that a university, fully equipped for work and manned for
carrying it forward, located in any growing town or city, ambitious for a rapid
increase of its municipal prosperity, will fpa.y such a town or city in a few years
many times the cost both of the site and of the buildings required, in the increased
value of its real estate. Several towns in the West and South, as we learn from
one of the active friends of the new movement, are now offering inducements of
this kind with a view of securing the location of a ¢ollege or university in their
immediate vicinity. It is of importance, therefore, that any town or city desiring
to secure such advantages as here named, should communicate as early as possible
with Dr. Henry A. Mott, Corresponding Secretary and Managing Editor of THE
MicrocosM, at this office.

We are also pleased to announce that already donations of apparatus and
appliances, including cabinets of specimens, books, etc., to the amount of thirty
or forty thousand dollars, have been voluntarily proposed, as soon as the university
buildings shall be in readiness to receive them. We state these things thus early,
and in the very incipiency of the movement, as a hint to the friends of Substantial-
ism everywhere to ask themselves the question whether their own hearts do not
- cordially indorse the plan of establishing such a home for the Substantial Philos-
ophy, by which its power for doing good may be centralized, and its great revolu-
tionary principles may the better be matured and formulated for the benefit of
mankmg. And when asking themselves this question, let them further inquire
whether they may not have some means that can be spared financially to help for-
ward a cause 8o meritorious as placing the Substantial Philosophy in a formal
attitude for deing good. Any suggestions, looking to contingent donations, either
immediate or remote, will help to strengthen the hands and gladden the hearts of
those now earnestly engaging in this work.

The reception given to the foreshadowing announcement of the Substantial
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University in last month’s MicrocosM is well calculated to send encouragement
and cheer to those who are already preparing to devote their lives to its interests,
and so far as we have had time, up to this writing, of hearing from our readers,
the proposition for a university, based on Substantialism as its chief corner-stone,
is hailed with delight.

The length of time necessary for getting such an institution of learning into
full operation, about which several have inquired, will depend largely upon the
Liberal spirit of its friends, and the substantial manner n which they may volun.
teer to assist in the work of its founding. Information more directly bearing
on this inquiry can better be furnished in a subsequent number of THE Micro-
cosy after the plans for the details of its establishment have been more fully
matured.

From the enthusiasm already aroused in those who have read last month’s an-
nouncement (which every reader should examine i1f he has not already done so),
and from the earnest spirit evinced by those nmow planning for the organization,
there is no reason to believe that more than two years at farthest will have elapsed
before the University of Substantialism will be ready to marshal her forces for the
noble work of the scientific and philosophical regeneration of the world. And
when it does open for work, we have every reason to look for such numbers of ap-
plications for the matriculation of students that there will not probably be room
enough in the university buildings to receive them. We are already hearing from
ministers and other substantialists who are anxious that their sons and daughters
shall have a place in the first session of that institution, and one man writes: I
have two sons and two daughters, all four of whom shail, if I live, enjoy the
benefits of an education in the University of Substantialism.” A record of all
such intimations will be duly kept. .

We believe that we hazard nothing in predicting that the institution here
proposed, for radiating the principles of the new Philosophy to all portions of the
civijlized world, 1s destined, in the very nature of its mission and purpose, to be-
come historic as no other university has ever become. The curriculum of Sub-
stantialism will form of itself an inducement for the attendance of the bright young
men and women of this nation, of a more captivating and exciting character than
has ever before been announced by a similar institution of learning. The intele
lectual activity which is now so marked among all classes of advanced thinkers,
the marvelous discoveries in science, mechanics, and the arts, which have so
signally characterized two or three of the last preceding decades, and the ominous
foreshadowings of revolutionary events which the wise men. of the East are pre-
dicting as so imminent, ull point to the present as the opportune moment for un-
furling the banner of the University of Substantialism as the virtual fulfillment of
these prophecies. That the times are ripe for the planting of this philosophy in
an educational soil of its own, where it may take ready root and grow almost
spontaneously, till its spreading branches, perennial foliage, rich blossoms and
golden fruit shall combine to bless not only every state of this Union, but through
these states reach the whole civilized world, is a proposition which the friends of
Substantialism do not hesitate for one moment to believe most firmly. That an
imperative duty is thereby devolved upon every such loyal friend of the cause to
aid to the extent of his means in starting the revolutionary movement, is equally a
part of the faith which has been delivered to the Substantial saints. How they
are to apply their shoulders to the best advantage, in causing this wheel of Sub-
stantialism to revolve with the irealest possible velocity, and thus to grind out the
greatest possible amount of truth, with the least possible modicum of error, will be
a matter for future deliberation and announcement by the leading movers in the
enterprise in convention assembled.

ne thing, however, is a 8ine qua non to the widest possible usefulness of this
university, and that is, that every friend of the Substantial cause shall at once
begin a course of intellectual preparation for grasping the meaning, appreciating
the importance, and comprehending the wide-reaching scope of this revolution-
izing system of religio-philosophical doctrine, by storing the mind with its
principles, in anticipation of the personal part each Substantialist is expected to
play in the near future, whether as one of the working force within the halls and
class-rooms of the university colleges, or as an active missionary in the country at
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large for directing the steps of wayfaring students to the sheltering asylum where
their every intellectnal want may be supplied. To this end, and to best facilitate
such mental qualification for true workers in the Lord’s great vineyard of Sub-
stantialism, we can only admonish every friend of the cause: study the principles
of the new philosophy thoroughly, make them a part of yourself, let no problem
or objection be too difficult for your ready solution, and so shall you always be pre-
pared to give to every man that asketh a reason for the hope that is in you with
meekness and fear.

SOMETHING OUT OF NOTHING.
New York, September 12, 1885.
DEear Dr. HaLL:

Your ar%]ument in reply to Dr. Stone in the September Microcosy has thrown
a flood of light on the subject of Creation. Clearly, if Dr. Stone’s view is correct,
nothing must be the exact equivalent of an entity, as you have logically insisted.
If T were able to ““ frame ” a house out of nothing, a8 the worlds were supposed by
Dr. Stone to be ¢ framed by the word of God,” even if I possessed infinite power,
I should regard nothm'i'; as a good enough enfity for all practical purposes of ma-
terial construction. The very fact that God must be immanent or present in
nature, in order to sustain it, according to the faith of most Christians, and the
very fact that without the immaterial force of cohesion, as you have shown, all
material bodies would at once disappear, is- sufficient proof that it is through and
by means of the physical forces that God’s presence is made manifest in natare.
And if God is actually present in nature, and controls it through the imma-
terial force-element in its various manifested forms, there is nothing illogical or
irreverent in supposing that this same immaterial element was the original portion
of God’s exterior essence out of which the worlds were made. How natural,
then, 18 Paul’s statement that the worlds were ¢ framed ” of things that do not ap-
pear, or 1n other words, of the ‘‘ inw1sible things of Him.” Heb. xi. 3; Rom. i. 20.

The argument advanced by you in reply to the Rev. Dr. Barr, of Phila-
delphia, a8 printed in the ¢ Problem of Human Life,” at page 52, is one of the
strongest scriptural arguments against the nothing theory yet presented, and I
cannot imagine how any one would attempt to answer it, namely, that the «“ Word
was God,” and the ‘“ Word was made flesh.” As the flesh of Christ was literally
material, it is plain that God did, at least in one instance, himself change into
matter, and it i8 equally true that the mere flesh of Christ, after its creation, was
no more a part of God than is the flesh of any other person. Then the argument
is overwhelming, 1f God a8 the Word, could be made into material flesh, dare we
assert that God as the Word could not be made into a material Worid or a material
umiverse? It is also very plain that in the creation of Adam the soul or spiritual
part came direct from Gos, as a part of his own spiritual essence, and by which
man was made in the image of God. Is it likely that God made one half of Adam
out of his own essential being, and that the other half (or that out of which it was
made) came from nothing? Is it not more probable that the whole man, soul,
body and epirit, came directly or indirectly from the substantial being of God?
Would it not be well for those who advocate the nothing hypothesis to stop raising
trivial objections long enough to answer a few of your strong arguments?

Query, —If God was in the habit of making things out of nothing, why did he
change his plan and make Adam’s body out of the dust of the earth? Why did he
not consistently adhere to his uniform process and make Adam’s body out of
nothing? If it was actually necessary for God to use some previously existing
substance out of which to make so small a thing as Adam’s body, is it at all likely -
that he could make larger things such as worlds, out of nothing #

RoBERT RoGERS.




46

EDITORS’ TABLE.

WaY WE HEAR NO Enm FROM A VACUUNM.

If the wave-theory be not true, why is it thata
bell, rung in an exhausted receiver, is not heard by
persons in a room near {t? This question is fre-
quently asked by correspondents, and we have sev-
eral times answered it in THE MICROCOSM. (See
volume 3, page 61.) Let us brleﬂ‘y ::ﬁlnln it again.

To illustrate: Suppose a swall insulated dynamo-
macaine running by spring-power in a perfect vac-
uum, and geverating electricity—why is it that no
electricity is observed outside of the exhausted re-
ceiver? Every sclentist would answer, becausge
there is no conducting medium connecting the elec-
tric generator with the outside. This is exactly the
answer in the case of sound. The air in the re-
ceiver, when not exhausted, is the sound-conductor
from the otherwise 1nsulated bell. If the receiver
is full of air the sound through it reaches the sides
of the receiver, and through the receiver connects
with the external air. But if the receiver is ex-
hausted of air and the shank of the bell is set in
the board bottom of the receiver, it will be ob-
served that the mound will be heard outside the
same exactly as if the receiver had not been ex-
hausted—the board serving as an all-sufficient con-
ductor, and probably augmenting the sound by
resonance.

There is a difference in the forces of nature,
some requiring conductors and some not. While
sound and electricity always require conducting
media, light, magnetism and gravity require no
conductor whatever, but will radiate and act with
equal force through a vacuum as through air orthe
most favorable medium. Heat, on the contrary,
while acting independently of all media, will act
stronger through a suitable medinum than through
a vacuum.

It thus turns out to be no proof in favor of the
wave-theory of sound, because sonorous pulses
need a conducting medium, either air or something
else, any more than it proves the truth of a wave-
theory of electricity because electric pulses will not
travel without some sort of a conductor suited to
its law of transmission, radiation, or diffusion.

Some few of our subscribers, when sending in
their names for renewal, have inclosed $1.00, with
the request to send the magazine to their address
for one year. The subscription Xrice is $2.00 per

ear, or $1.00 for six months; and to all those who

ve unthinkingly sent one dollar for the year, the
magagine will forwarded for six months. We
merely mention this so that those who bave not as
yet made themselves acquainted with the change in
price will know when their subscriptions expire.

AN OCULAR VIEW OF THE SOUL.

Much discussion has recently been going the
rounds of the press concerning a report, apﬁ)arently

uite well authenticated, that one Mr. Holland, of

ebraska, had actually invented a microscope by
which he could see, and also exhibit to others, the
buman soul, as it leaves the body of a person at
death. We have read a dozen or more attempted
replies to Mr. Holland’s alleged discovery, by which
to show that the whole thing is probably & hoax.
But not one of these critics hits the true reason why
there can be nothing in the pretended discovery,
and that is, that the soul is an immaterial subsiance,
and in the very nature of things cannol be seen by means
of material lenses.

The following from the Philadelphia Public Ledger
speaks for itself:

To the Editor of The Public Ledger :

1 saw in our morning n;mpem yesterday, a short
article, and in the yesterday's Public Ledger a fuller
account, of an alleged discovery in regurd to the
buman soul by a pseudo Mr. Holland, of Lincoln,
Neb., claiming that the soul is an exact counterpart
of the physical body. I cannot see how Mr. Hol-
land can claim to be the discoverer of the theory of
the ‘dual map,” when Dr. A. Wilford Hall ad-
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vances this identical theory and treats it at len
in his *‘ Problem of Human Life,’" a book which
been before the mellc for some years. Then Mr.
Holland’s real discovery lies in the qg‘ram by
means of which this ¢ inner man ’’ may be seen.

Dr. Hall is now editing THE MICROCOS8M, a religio-
scientific magazine, and those who wish to investi-
gate this important subject should address him at
. 28 Park Row, New York City, and procure a
copy of the * Problem of Human Life,» which, in
my humble judgment, is the ablest and most won-

derful book of the century. Very respectfuily,
L. CLaY K1LBY.

We send the initial number of the fifth volume
of THE MicRocosM to all our old subscribers,
whether they have renewed their subscriptions or
not, so that those who have not as yet sent in their
names for renewal may see the magagzine in its im-
proved form, and determine whether or not they
care to be without it. We have used our very best
efforts to make it worthy of the patronage we
fervently believe it will receive, and hope to enter
in our subscription books the names of every one
of our old ers.

* OUR L1rFE-SUBSCRIBERS.

In answer to many inquiries on the subject, we
would say, that all life-subscribers will regularly
receive their magazines, notwithstanding the in-
creased cost and price of the same. To balance
this additional cost of THE MICROCOSM, for which
no extra charge is made, it might be the pretty
thing on the part of life-subscribers, could they do
80, to send in the names of a few new subscribers
with the money for the same. Such reciprocity
will be duly appreciated.

THE PAMPHLET ON BUBSTANTIALISM.

S8ome time ago we pro through this magw
zine to get out & pamphlet of about seventy-tive
pages, more or less, on the Substantial Philosophy,
if enough pledges could be obtained from our
readers to take copies sufficient to cover the cost of
the edition. We subsequently received pledges for
about 1500 copies in all—not nearly enough to
meet the first cost of the edition, including com-
l)osmon, electrotype platee, paper, printing, bind.
ng, postage, etc. We were very anxious to get out
the pamphlet and to put it into circulation, by scat-
tering it broadcast through the land, alone for the
good it was destined to accomplish. But we were
then unable to do what we so much desired, and
what we knew to be ot 80 much benetit to the world
iat the present crisis in the progress of Substantial-
sm.

But now, seeing the manifest importance of ex-
tending the influence of the Substantial Philosophy,
in view of the founding of the forthcoming Uni-
versity of Substantialism, the publication of this
rampblet can no longer be delayed, and we earnest-
y hope that enough friends of the cause will be
ready and willing to order copies sufficient in num-
ber to meet the first cost of the work.

The labor of compiling it will at once commence
under the editor’s supervision, and as soon as that
can be oomfleted the pamphlet will be issued.
The names of all those wWho have heretofore sub-
scribed are duly recorded in our books, and we do
hope and trust that hundreds of others will at. once
feel induced to send on their names, ordering from
ten to twenty, or a hundred copies each, either to
sell, loan, or give to those willing to become in-
formed on this all-absorbing question. Due notice
will be given through this magazine as soon as the
pamphlet 18 ready.

AX ADVISORY BOARD.

After due consideration by the friends of Sub-
stantialism who have taken in hand the founding
a University as a home for the New Philosophy,
it was decided that a preliminary organization of
an Advisory Board would be needed to look after
the contingent expenses, while the regular work of
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founding the institution was in pr%grees To this
end thgsAdviso Board has been- duly organized,
of which Rev. F. Hamlin, of Peekskill, N. Y., is
President; Henry A. Mott, Ph. D., F. C. 8., of New
York, is Secretary; and Rev. J. J. 8mith, D.D,, of
Paterson, N. J., is Treasurer. This Board will
soon issue an important oircular to the friends of
the New University enterprise throughout the world.
All desiring to receive a copy of the circular can
address the Secretary, Dr. Mott, at this office.

—_— e ——————

MODERN SCIENCE.

A few days ago a Boston girl who bas been at-
tending the School of Philosophy at Concord, ar-
rived at Brooklyn on a visit to & seminary chum.
After canvassing thoroughly the fun and gum drops
that made up their education in the seat of learning
at which their early scholastic efforts were made
the Brooklyn girl began to inquire into the nature.‘of
the Concord entertainment.

* And so you are taking lessons in philosophy.
How do you like it

* Oh! it's perfectly lovely. It'sabout science, you
Xnow, and we all just dote on science.”

« It must be nice. What is it about #”°

+Jt’s about molecules as much as anything else,
and molecules are just too awfully nice for any-
thlng." If there’s anything I really enjoy its mole-

* Tell me about them, my dear. What are mole-
culeg?”

¢+ Oh, molecules. They are little wee things, and
it takes ever so many of them. They are splendid
things! Do you know there ain’t anything but
what'’s got molecules in it. And Mr. Cook is just as
sweet as he can be, and Mr. Emerson, too. They
explain everything so beautifully.”

i How I'd like to go there!' said the Brooklyn
girl enviously.

“ You'd enjoy it ever so much. They teach pro-
toplasm, too, and if there is any one thing perfectly
heavenly it’s protoplasm. Ireally don’t know which
1 like best, protop! or molecules.”

*Tell me about protoplasm. I know I should
adore it.”’

“Deed you would. It's just too sweet to live.
You know it's about how things get started, or
something of that kind. You ought to hear Mr,
Emerson tell about it. It would stir your very soul.
The first time he explained about protoplasm, there
wasn’t a dry eye in the house. e named our hats
after him. This is an Emerson hat. You see the
ribbon is drawn over the crown and caught with a
buckle and a bunch of flowers. Then you turn u|
this side with & spray of forget-me-nots. Ain’tit
jtl:st tgo sweet? All the girls in the school have
them.

“How exquisitely lovely! .Tell me some more
science.”?

* Oh, I almost forgot about differentiation. I am
really and truly in love with differentiation. It is
different from molecules and protoplasm, but it's
every bit as nice. And Mr. Cook! You should
hear him go on ahout it! I really belleve he’s per-
fectly bound up In it. This is the Cook scarf. All
the girls wear them, and we named them after bim
just on account of the interest he takes in differen-
tiation.”

* What is it, anyway?’

“This" is mull, trimmed with Languedoc

“1 don’t mean that—the other.”

¢ Oh, differentiation! Ain’t it sweet? It’s got
something to do with species. It's the way you tell
one hat from another, 8o you’ll know what is
coming. And we learn about ascidians, too. They
are the divinest things! I am absolutely enraptured
with ascidians. If I only had an ascidian of my
ovml I" would not ask for anything else in the
world.

* What do they look like, dear? Did you ever
lo:eg?er" asked the Brookiyn girl, deeply inter-
[
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* Oh, no; nobody ever saw one except Mr. Emer-
son and Mr. Cook, but they’re something like an
oyster with a reticule hung on its beit. I think
they are just heavenly!”

Do you learn anytbing else beside all these?”

“Oh, yes! We learn about common philosophy
and logic, and those common things like meta-
physics, but the girls don’t care anything about
those. We are Just in eéstasies over differen-
tiation and molecules, and Mr. Cook and proto-
plasm, and ascidians and Mr. Emerson, and I
really don’t see why they put in those vul
branches. If anybody besides Mr. Cook and X
Emerson had done it, we should have told him to
his face that he was too terribly awfully mean.”

And the Brooklyn girl went to bed that night in
the dumps, because fortune had not vouchsafed
her the advantages enjoyed by her friend, while the
Boston girl dreamed of seeing an ascidian chasing
a molecule over a differentiation back fence with a
club, for telling a protoplasm that his youngest sis-
ter had so many freckles on her nose that it made
her squint-eyed.

B

MICROCOSMIC DEBRIS.

~—8ome of the French papers speak of the new ex-
losive called miners’ powder as much preferable
n certain respects to the nitro-glycerine com-
pounds. It resembles ordinary gunpowder, but
with the difference that chlorate of potash is used
as the oxidizing agent instead of saltpeter. Carbon
is supplied in an orgaunic form, and the preparation
is very simple. A given weight of chlorate of pot-
ash is dissolved in water, and a quantity of sawdust
or bran equal in weiﬁ t to the chiorate of potash is
stirred into the liquid, the mass being then allowed
to dry. The sawdust powder, however, though
cheap, is less safe to prepare and handle than that
made of bran, as resin, which is very likely to be
present in small quantities in the sawdust, forms,
with chlorate of potash, a compound which det-
onates on being suddenly disturbed. This new
powder jossesses, weight for weight, about twice
the power of ordinary ganpowder. -

—The Lancet lately gave a dreadful picture of the
unsanitary plight of Windsor. It entirely agrees
with the report made by a special nt of the
Builder fourteen years ago, and i8 confirmed by a
well-known Windsor clergyman, who writes: ** In
South Place in this town there are forty-two houses
with a population varying from 170 to 210. To
these forty-two houses there are fourteen closets,
all without water. Ten of these houses have no
‘backs,” no sinks, no closets. All are without
water. There are in these ten houses just fifty peo- -
ple without the common decencies of life.”” The
medical officer admits all this, but adds: ‘I do not
feel justified in condemning these houses as unfit
for babitation.” Such is royal Windsor. No won-
der the prince counsort got his typhoid there.

—The Koh-i-noor, the Queen’s celebrated dia-
mond, was committed by the East India Board to
the care of John, afterward Lord, Lawrence. He
dropped it into his waistcoat ket and thought
no more about it. He went home, changed his
clothes for dinner, and threw the waistcoat aside.
Some time after a message came from the Queen to
the Governor-?:eral, Lord Dalhousie, ordering the
diamond to at once sent home. Lawgrence
turned to his brother Henry at the Board and said,
*8end it at once.” * Why, you have it,”’ said his
brother. Lawrence was tervor-stricken. It was
fortunately found still in the ket. It is now

be- | preserved in Windsor Castle, but a model of the

gem is kept in the jewel-room of the Tower.

—The correspondent of a London paper, who vis-
ited the lmgerial train which conveyed the Czar of
Russia to his meeting with the Emperor Franz
Josef, thus describes it: ‘‘It contained bedroom
bath-rooms, and dining-rooms, besides saloons an
boudoirs, and all these were furnished with wonder-
ful luxury. ThLe room of the two young princes, for
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it was a regnlar room, was upholstered in violet
leather of 2 new and lovely shade. Everywhere
were easy-chairs and the softest of sofas. In the
emperor’s private saloon was an ikon, with a lamp
burning before it, and on the table lay the news-
papers which his majesty had been reading.”

—The merry little masquito hasarrived in Dublin.
The interesting tourist from this side had already
tarned up in London, evidently with the notion of

_ staying. He 18 reported at opposite outskirts.
Ever since the memorable day, some seven years
since, when the first intruder of his race waylaid an
Irish M. P. in Piccadllly, the bloodthirsty insect has
not only lurked around London, but has consider-
ably increased and multiplied, though it is doubted
whether he will ever prove formidable. His de-
velopment there promises to form a curious chapter
of natural history.

—The contents of the State Library at Monaco
are being catalogued by a well-known French
savant, who has discovered there a mass of cor-
respondence of immense historical value. There
are many documents of the test interest, as
well as some 20,000 letters, including many written
;){ successive K’ings of France, and by Ricbelieu,

azarin, Catherine de Medicis, Louvois, Colbert,
and Montaigne.

—The University College Hoagiml is a foremost
London medical institution. The charter forbids
the introduction of religion in any form into the in-
stitution. Lately the nurses in the wards have been
a religious sisterhood, sanctioned by tbe Church of
England; but there is now a movement to exclude
them, on the ground that their employment is a
violation of the anti-religious proviso.

—The historic town of Concord, Mass., celebrated
its 250th anniversary on Sept. 12.

———r
Kind Words.

‘We believe Dr. 8wander will forgive us the liberty
we take in quoting two or three sentences from a
private letten sent us on reccipt of the last number
of Volume 1V., as follows:

* The S8eptember M1CROCOSM i8 to hand, and it is
an excellent number. Who i8 Robert Rogers? His
contribution is splendid—among the best. He
seems to be a rising star in the galaxy of Substan-
tialism. Give him my congratulations. I thank
you for your crushing editorial on Dr. 8tone’s
‘nothing.’ It i8 really one of your best, and it
did me good. It opened the door to let in new
light for me upon that feature of the subject. It
will strengthen the brethren generally. I wonder
what Dr. Stone will do? What can he do but to
acknowledge that you are right; and he will do it,
mark my word. His ¢ metallic or mineral God ’ has
been ground to theistic powder. I thank you for
that editorial. There i8 no power in the world to
set aside such invincible logic. Dr. Mott's paper is
good. I expect great things from him,” etc.

Lovin 1lUs., . 2, 1885.
MicrocosM PUBLISHING 5?;." ’ S

Inclosed find blank with full directions and sub-
scription for Volume V. 1 am confident that the
increase of subscription price will bring with it
moye than a corresponding increase of mental and
moral riches to all its readers. The project for the
founding of a University of S8ubstantialism is glori-
ous. I would like to help carry bricks and mortar
for the walls of its buildings, and esteem it more
of an honor than to hold a professorship in some of
our colleges where students are stuffed with insub
stantial dqg‘, rather than trained to delve in the
realms of thought and investigation for themselves.
Success to every Substantial undertaking!

Yours truly, J. R. SUTHERLAND.

8. E. Smith, of Binghamton, N. Y., in & very
kind letter, says:
¢ I have just finished reading the last M1CROCOSM
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of the fourth volume, and think the two articles by
Dr. Mott for this and Iast month alone worth the
price of the entire volume. I bave all the volumes

of MicrocosM, together with the ¢ Problem,’
and consider them jewels of great price.”
—_——————————
Answers to Correspondents.

J. W. L.—The word *‘ expired,” stamped on out-
side wrapper, will inform you when your subscrip-
tion runs out.

J. DorcHESTER.—We cannot enter your name on
our subscription books under the arrangement you
desire, but if you wish to pay for the magazine
monthkv you can order it through any newsdealer,
or send twenty cents to our office, and it will be
mailed to you.

CHARLES WHEELER.—Our inducements to those
ﬁmng up clabs appear on second page of cover.
e are not at present inclined to accept your offer.

—————————
New Publications.

It is with pleasure that we call attention to a new
book of sermons by Rev. T. Williston, M. A., now
on the press, and to be ready for sale by the time
this notice meets the reader's eye. Mr. Williston is
our old contributor, and who bas written many im-
portant expository articles for this magazine, as
our ers are well aware. One of his short ser-
mons, a8 a specimen from his forthcoming book,
will be found in the present number of THE MiCRO-
cosM. As a writer of sermons Mr. Williston has
few if any equals. In confirmation of this state-
ment we need only refer to the fact that in a recent
corw)etitive trial for a $25 prize, offered by Funk
& Wagnalls, publishers, of this city, for the best
short sermon, Mr. Williston was the winner of the
prize against 142 able competitors. Healso received
a $100 prize for an essay some years ago in Boston.
These facts stamp him as a writer of unusual abil-
lt{. The book will be sent, post-paid, on receipt
of the price, 7 cents, by the author, from his resi-
dence, Ashland, N. Y.

We have just received a magnificent copy of
Dante’s ** Vision; or, Hell, Purgatory and Paradise,’
contaijning the life of Dante and chronological view
of his age, with copious notes, and latest additions.
‘The character of this work is so well known that
nothing need be said about it. The book appears
in a new and peculiarly attractive style of binding,
Russia back and corners, with marbled sides and
edges. and at its price i8 a marvel of cheapness. It
contains over one bundred and thirty full-page
illustrations by Gustave Dore; 600 pp., price $3.50.
Hurst & Co., 1223 Nassau 8treet, New York.

A REMAREABLE Book oF Porms.—We have sel-
dom seen a book of original poems that compares
for sweetness and purity of rhythmical composition
and pathetic sentiment, with * Marmondale and
Other Poems,’ by Mr. S8heldon 8. Baker, of Sara-
toga Springs, N. Y. Mr. Baker can justly aspire
to a front rank as a poet, and has already made his
mark in this volume. Price $1.25.

D e c——
Articles Left Over.

8till we have to apologize for the non-appearance
of several valuablo papers from our contributors,
some of which were announced last month. The
reason 18 that in preparing the first number of the
new voiume in its enlarged form, the publishers
drew upon the editors for more material than ex-
pected, thus with the larger and more legible type
occupying rather more space than was anticipated.
These matters, however, will hereafter adjust
themselves so as, we trust, to render justice and
satisfaction to all parties concerned. Contributors
will therefore be patient with ustill the new volume
gets into its regular groove,
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THE FUTURE OF SUBSTANTIALISM.—No. 2

BY REV. J. I. SWANDER, A. M., D. D.

Any philosophy that can destroy a theory older and more popular than the,
Christian religion has substantial force emough in its vigorous constitution to
advance itself into favorable recognition throughout the learned world. Having
cleared and secured its own right-of-way through the black forests of unscientific
fallacies, and having engineered the building of its own iron road, Substantialism
now claims to be the trunk-line of philosophic truth. Neither is its claim any
more courageous than consistent. Its testimonials are found in the work already
accomplished. Not only has the road been built and ballasted, but its general
managers are even now already engaged in shipping rich cargoes of newly dis-
covered commodities to all the establiched stations along its beneficent route.
Gentlemen, don’t you hear the mighty thunderings of the invisible engine, and
the musical rumblings of the wheels of Snbstantial commerce? If not, the fault
must be your own. The really deaf are only they who will not hear. Do you say
that the claims of the new philosophy are contrary to-the testimony of the senses?
We answer that they are neither dependent upon such testimony, nor contrary
thereto. As the claims of the Christian religion, like its objective entities, do not
rest upon the exercise of subjective faith, nor upon its consequent comforting
assurance, 8o with the claims and objective realities of the invisible entities of
nature. Testimony, allowable and valuable in the lower, is not always admissible
in the higher courts, by the wise rules and rulings of the superior bench. If,
then, for the want of such tests in proof of its genuineness, the gospel of our
philosophy be hid, it is hid to them that are lost in the meshes of materialism: in
whom the God of mere matter hath blinded the minds of them which believe not
in the invisible and yet most fairly and fully authenticated entities of the
universe. :

O that the scientific world might realize that the night of materialistic dark-
ness is far spent, and that the day of Substantial light is at hand! With or
without such knowledge and recognition, the fact remains the same. Substantial-
ism has doffed its swaddling clothes, and is now upon its feet as a veritable system-
of philosophy. The grammar of its future will have but little use for the sub-.
junctive mode. If used at all, it will be to predicate a contingency not belonging
to the subject of the Erinci’pal proposition. Neither is there room in its vocabulary

- for the term “ hypothesis ” in the sense of its common acceptation. Not for one
moment can the name ¢ philosophy,” in its broadest signification, be rightfully
withheld from the harmonious collection of facts, phenomena and logical deduc-
tions, which was obliged to annihilate a universally accepted theory of science in
order to lay its foundation-stone on solid rock. Ordinarily such a collection of
facts, phenomena and deductions, dependini entirely upon their harmonious
consistency for acceptance, might, at best, be held as only a tentative theory; but
when such systematized collection or arrangement was not only entirely congruous
in accounting for all the phenomena involved, but which, in order to crown its
work, was also obliged to desiroy one of the best-established theories in physical
acience, nothing but educated ignorance and narrow bigotry can refuse its ad-
mission to the family of philosophies. And whether now admitted or rejected, it
will make but little difference in the near future’s unfolding years. Conscious of
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the revolutionary work already accomplished, it will not condescend to “ bow tir:
suppliant knee that thrift may follow fawning ”’; but standing erect in the majesty
of its intrinsic worth, the vigor of its symmetrical constitution, and the beauty of
its admirable Froportions, it will thunder with authority at the feeble gates of
stubborn scholasticism, until the learned world will be glad to own and honor and
utilize the only system of hilosoph{ that can strike the fetters of fallacy from its
limbs and bring 1t to the light and liberty of a more enduring substance.

We repeat, therefore, that Substantialism can be confined within the compass
of an hypothesis no more than it can be measured by the definition of a mere.
science. It ts a philosophy—THE philosophy of the world and for the world. Its
primary mission is to deal with the question of being, as that which underlies all
science, and enters into all philosophy. That whiclh Aristotle dreamed of as the
‘ first philosophy ” is, in these last days, to be studied and known and applied as
the philosophy of the absolute, so far as human reason may have the power to
comprehend-the absolute in its deep impulses and in the ever-expanding circles of
its unlimited domain. This bold claim must not be confounded with the respect-
ive claims of other theories whose fragments strew the highway of all past philo-
sophic research and inquiry. Descartes, in his theory of substance, thought that
he had gotten down to the bed-rock of truth; yet, with all the vigor of an intellect
that placed him in advance of his age, he barely penetrated the cuticle of the
guestwn which he attempted to solve. Besides, the fragmentary truths which he

id announce were comparatively of no lasting benefit to applied and practical
science. His lightning was only seen in its flaslies above the clouds. It was so
vividly brilliant that it could not exist in closer contact with the practical affairs
of the earth. Leibnitz dreamed of pre-existent force, thought of eternal harmony
in the universe, projected his doctrine of substance, and formulated his theory of
the monads. Others have advanced different theories, ranging all the way from
the most ethereal idealism to the outward material crust of creation, and yet
there is nothing upon record worthy to be compared with the harmonious collec-
tion of facts, phenomena, and logical deductions now known by its founder and
intelligent friends, and soon to be known and read of all unprejudiced scholarly
men a8 The Substantial Philosophy.

Why should the heathen rage, and the people imagine a vain thing because:
God in his providence has ‘‘taken the wise in their own craftiness” by placing a
king upon the holy hill of science? Is it not time for the star to a}y)pea‘r above the
birthplace of something better than anything now offered in the 7almudic tradi-
tions of scholastic materialism? The hitherto dissatisfied yearnings and search-
ings of earnest intellects demand something better. The glory of the truth calls
for something more true in many of the prevailing theories of men. In fact the
diversified fields of science require mothing short of a holy cathofic philosophy,
just as really as the diversified families of the earth and the divergent races of
men need a holy catholic religion to bring them convergingly back to their
original moorings, and conduct them thence to the port of their proper destiny.
Substantialism 18 catholic in its constitution. Its catholicity consiste in its uni-
versal adaptability to every proper department of human knowledge, and every
legitimate inquiry of the human mind after the nature of things, from the point
where they originate in the Personal Author of their being on to the ultimate goal
of their wisely and beneficently ordained destiny. Sustaining this relation to the
absolute, the general, and the ultimate, no narrow latitude can contract its

owers. It is for science and for religion; for reason and for faith; for time and
or eternity; for the solution of the problein of human life, here and hereafter.
In reverential imitation of the Incarnate Truth, its mission is to bless all the
nations of the earth. Not merely among, but above other systems of philosophy,
it came to correct the faults and su&vpl the wants of others. Its corpuscular
emissions will unstop the ears of the deaf, and the scintillations of its substantial
light will fall as healing rays upon the eyeballs of the blind. Like Josegh, after
being persecuted, stripped, sold, banished, imprisoned, temptéd and slandered by
all the amorous hags in Potiphar’s house, it will still retain its virtue, rise by its
own invisible force of character into the highest place of earthly power, bind the
princes of scholasticism at pleasure, teach its senators wisdom, and furnish the
corn of truth for its envious, famishing and beggarly brothers.
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Moreover, Substantialism has a higher mission than merely to bring other
theories and systems out of the materialistic wilderness in which for more than
forty years they have murmured and meandered in their fruitless attempts to
reac{x the scientific land of promise. Its face is turned toward ¢¢the Jerusalem
which is above.” Among all the vestal virgins that wait upon the Creator in the
grand temple of creation, it stands nearest to the most sacred fires that burn upon
the holy altar of the Christian religion. Its last scope and purpose, as well as its

eatest glory, i8 to serve in the ‘‘ more perfect tabernacle not made with hands.”
ﬂ‘inistering thus in the sanctnary of our holy religion, it will demonstrate in every
prayer and sermon that the command of God for man to believe in the invisible
entities and verities of the Gospel is no exception to his general mandate continu-
ally uttered and echoed in every province of nature, and throughout every realm
of his expansive universe. Serving thus at the altar of the Christian’s God, the
Substantial Philosophy sustains a more immediate and intimate relation to the
¢ world without end,” and ministers more directly and beneficially vo the deepest
wants and yearning of the human spirit than anything yet offered either in the
current teachin%s of science or the prevailing subjective theories of undulatory re-
ligion. It is able to show by ‘“ many infallible proofs,” cited from every province
of creation, that while religion is above rationalism its claims are no less rational
than divine. This is the reason why ¢ The Problem of Human Life” and ‘Trr
Microcosy are sought after and studied with a thoughtful and devotional relish
that knows no parallel in the history of uninspired books. Uninspired? 7%e
are not without mspiration. To all intents and for all purposes within the provi-
dential scope of their (florious mission, they are inspired of Heaven with the holy -

irit of a rich and radical truth, not previously revealed to the children of men.

o wonder, therefore, that Substantialism approaches man with no ordina
power, and addresses him at the central point of his bein% where the vital an
connecting link of his personality holds him in peculiar and blessed relation to the
God of heaven and the imperishable bliss of an endless hereafter. This is the rea-
son why thousands are either standing u%on the tip-toe of anxiety, or marshaling
into line at the first tappings of the Substantial drum. This, too, is the reason
why the new philosophy 18 gathering strength and marching forward with a sweep
of power that no prejudice can resist. Let the good work go forward with the
impetus of its own constitutional impulse, accelerated by the momentum of its
own progress, stimulated by the beneficence of its own achievements, until it shall
be glorified in the universal vindication of its radical and revolutionary claima.
The 25,000 converts, who are now willing to stand up before all the world and. be
counted, are merely the first-fruits of that abundant harvest which is to be gath-
ered from the whitening fields until empty idealism, on the one hand, and bold
materialism, qun the other, shall burn the gods of their ridiculous idolatry, and
hasten to worship with admiration and respect before the superlative truth of Z%e
Substantial Philosophy.

(Continued from page 21.)
WHAT IS LIFE?

BY HENRY A. MOTT, PH. D., F. C. 8.

Briefly reviewing the ground we have gone over, we have seen that the
science of to-day teaches that when carbon, hydrogen, nitrogen and oxygen are
combined in a particular way, protoplasm is the result, and that this compound
body exhibits the phenomena of life; also that wherever life is manifested there
must be protoplasm.

By this view life is claimed to be the product or effect of organization, and
not the principle or cause of organization. Herbert Spencer defines life as *“ The
definite combination of heterogeneous changes, both simultaneous and successive,
in correspondence with external co-existences and sequences.” This definition
Drysdale’ has pointed out to be defective, because it does not limit the changes of

1 ¢ Protoplasmic Theory of Life.”” London, 1874, p. 176.
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which it speaks to one specifically constituted substance now known as protoplasm
(bioplasm).

g)emocritus and the other atomists accounted for the whole phenomena! uni-
verse on the supposition that the different kinds of matter are made up of the
most variously arranged ultimate particles or afoms. These atoms differing from
one another in size, shape, and weight, were nevertheless thought to n-
divisible. They were supgosed by Democritus® to be able to group and arrange
themselves, and so form the various material substances which exist by virtue of
these inherent tendencies. Nothing but predestination or ‘¢ blind necessity”
could therefore be assigned by Democritus as the active cause of the continual
mutation taking place in the material world. Such a spiritless conception of the
universe was however resisted by Anaxagoras. He, too, like his predecessors,
believed that in the ordinary course of things nothing wus created and nothing
was destroyed—there was only a continual flux and mutation. But the necessity
of a moving force, hitherto almost neglected, was fully realized by him.

Anaxagoras had an idea of & world-forming intelligence (vois) that was abso-
lutely separated and free from matter, and that acted on design,® and he endowed
this voic with the attribute of thinking. As in the case of organized beings
more especially, we have the presence of the matter-moving voi¢ which, ac ani-
mating soul, is immanent in a livinf; beings (plants, animals, men), but in differ-
ent degrees of amount and power. In this way we see that he made it the busi-
ness of the voic to dispose of all things, each in accordance with its own nature,
into a universe that shall comprehend within it the most manifold forms of exist-
ence, and to enter into, and identify itself with, this universe as the power of
individual vitality. Thus was initiated the ancient pantheistic notion of a general
soul or spirit pervading all things. The ancients, then, looked upon the spirit or
the ‘“ animating Princlple ” of any living thing as an integral part of the general
¢¢ goul of nature.”

Paracelsus and his followers, on the contrary, in the sixteenth- century, re-

rded the ¢¢ vital principle ” as an entity or self-existent something altogether in-
ependent and peculiar. This distinct vital principle was presumed to_preside
over the processes of nutrition, and was known by the name Archzus. Von Hel-
mont, the disciple of Paracelsus, songht to explain all the phenomena of life by
the occurrence of chemical changes in the organism taking place under the guid-
ance of this distinct spiritual entity or ‘“ Archaus,” whose place of abode was the
cardiac-orifice of the stomach. The ¢ Archeus” of Von Helmont, however, was
only one, though the chief, of many ‘¢ vital spirits ” which were allotted severally
to each organ of the body.

In modern times, a8 already stated, life is looked :fpon as the consequence
rather than the cause of organization. And scientists, after showing the correla-
tion of the physical forces—that is to say, their mutual convertibility—endeavor
to show the correlation between the vital and physical forces. Other scientists,
while admitting the correlation of the forces, contend that there is such a thing as
a peculiar ““vital force,” a something which finds no place amongst the circle of
correlated energies.

Dr. Lionel Beale, for instance, says:* ‘‘In order to account for the facts, I
conceive that some directing agency of a kind peculiar to the living world exists in
association with every particle of living matter, which, in some hitherto unex-
plained manner, affects temporarily its elements, and determines the irecise changes
which are to take place when the living matter again comes under the influence of
certain external conditions.” It is therefore argued that in order to bring about
this metamorphosis of the £hysical forces, which 18 to give rise to the various man-
ifestations of vegetable and animal life, there must be needed some force inherent
in the organism as a whole, and in every part of its structure. That this force or
power, although independent of the eorrelated series, is ¢the vital force—that which
conditions or transforms the physical forces, in order that they may ﬁive rise to
the most varied vital phenomena. The Duke of Argyll, considering the problem
as to what is life, aays:* ‘“Because a particular substance called ‘protoplasm’

3 S8ee ** The Beginnings of Life,” Vol. I, p. 56.—Bastain ’

8 Schwegler’s ¢ Hundbook of the History of Phﬂosophy;” translated b; Stirlln%p. 28.
¢ ¢ Protoplasm,’’ 2d ed., p. 119.—Beale. ¢ “The Unity of Nature,” pp. 84-44.



WHAT IS LIFE? 53

is found to be present in all living organisms, an endeavor follows to get rid of
life as a separate conception, and to reduce it to the physical property of this ma~
terial. The fallacy involved in this endcavor needs no other exposure than the
fact that, as the appearance and the composition of this material is the same
whether it be dead or living, the protoplasm of which such transcendental prop-
erties are affirmed has always to be described as ‘living’ protoplasm. But no
‘light can be thrown upon the facts by telling us that life is a4 property of that
wiich lives. . . . We cannot suppose life to be a substance [material] supported
by another. Neither can we suppose it to be like a chemical element in combina-
tion with another. It seems rather like a force of energy which first works up
the inorganic materials into the form of protoplasm, and then continues to exert
itself through that combination when achieved. . . .

¢ It is common now to ?esk of things widely separated in rank and function
as being ¢the same,’ only ¢ differentiated’ or variously conditioned.” In these,
and in all similar cases, the differences which are unseen, or which, if seen, are set
aside, are often of infinitely greater importance than the similarities which are
selected as the characteristics chiefly worthy of regard.

«If, for example, in the albumen of an egg there be no discernible differ-
ences, either of structure or of chemical composition, but if, nevertheless, by the
mere application of a little heat, part of it is ¢ differentiated’ into blood, another
part of it into flesh, another part of it into bones, another part of it into feathers,
and the whole into one perfect organic structure, it is clear that any purely
chemical definition of this albumen, or any purely mechanical definition of it,
would not merely fail of being complete, but would absolutely pass by and pass
over the one essential characteristic of vitality which makes it what it is and
determines what it is to be in the system of Nature.

¢ Let us always remember that the more perfect may be the apparent identity
between two things which afterward become widely different, the greater must be
the power and value of those invisible distinctions—of those unseen factors—
which determine the subsequent divergence. . . .

“We know enough of those agencies to be sure that they are agencies which
do, indeed, determine both arrangement and composition, but do not themselves
consist in either. . . .

¢ It is upon something else than composition, and upon something else than
structure, that those vast differences ultimately depend which separate so widely
between living things in rank, in function and in power. And although we can-
not tell what that something is—although science does not as yet even tend to
explain what the directive agencies are cr how they work—one thing, at least, is
plain: that if a very few elementary substances can enter into an untold variety of
combinations, and by virtue of this variety can be made to play a vast variety of
parts, this result can only be attained by a system of material adjustments as’
immense as the variety it produces, as minute as the differences on which it
depends, and as centralized in direction as the order and harmony of its results.”

Dr. Drysdale says in so many words: No matter how complex the proto-
plasmic molecule may be, its atoms are still nothing but matter, and must share
its propeities for good or evil, and among the rest tmerfia. Hence it cannot
change its state of motion, nor rest without the influence of some force from with-
out. True spountaneity of movement is, therefore, J’ust a8 imposgible to it as to
what we call dead matter. . . . So we are compelled to admit the existence of an
exciting cause in the form of some force from without to give the initial impulse
in all vital actions. This is the stimulus. Surely such a stimulus can only be
translated to mean the soul. :

Prof. Joseph Cook* defines life ‘“as the invisible, individual, co-ordinating
cause directing the forces involved in the ;()}roduction and activity of any organism
possessing individuality.” And Prof. Cook makes the distinction between
vitality, life and soul, as follows: A single cell may have vitality; the individual
organism to which the cell belongs has life; and that organism, if possessed of
self-consciousness and of the power of self-direction, has soul. Hahnemann was a
vitalist; he believed in the existence of that mysterious power in whose action in-
directly upon the tissues of the organism all the manifestations of vitality origi-

¢ ¢ Boston Monday Lectures—Biology,” p. 141.
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nate. In his essay’ he expresses himself as follows: ¢ What life is can only
be inferred from its phenomenal manifestations; -no conception of it can be
formed by any metaphysical speculation & priors; what life is, in its actual, essen-
tial nature, can never be ascertained or even guessed at by mortals.

¢ Life cannot be compared to anything in nature save to itself alone; neither
to a piece of clockwork, nor to an hydraulic machine, nor to chemical processes,
nor tofdiafiompositions and recompositions of gases, nor in short to anything desti- -
tute of life.

¢ Human life is in no re%[l)ect regulated by physical laws, which only obtain
among inorganic substances. 1e material substances of which the livingstz;gan-
ism is composed do not follow the laws to which inanimate material substances
are subject; they are regulated by the laws peculiar to vitality alone; they are
themselves animated just as the whole system is animated. Here a nameless, fun-
damental power reigns omnipotent, which suspends all tendency of the material
constituents of the%ody to obey the laws of gravitation, of fermentation, putrefac-
tion, etc., and renders these constituents subordinate to the wonderful laws of life
alone; in other words, maintains them in a condition of sensibility and activity
necessary to the preservation of the living whole, a condition almost spiritually
dynamic.”

“In* the healthy condition of man, the immaterial vital principle which
animates the material body, exercises an absolute sway and maintains all its parts
in the most admirable order and harmony, both of sensation and action, so that
our indwelling rational spirit may freely employ these living, healthy organs for
the superior purposes of our existence. The material organism deprived of its
vital principle.is incapable of sensation, action or self-f)reservation, (it is then
dead, and subjected to the physical laws of the external world; it suffers decay,
and is again resolved into its constituent elements.) It is the immaterial, vital
principle only, animating the former in its healthy and morbid condition, that
1mparts to it all sensation and enables it to Rerform its functions.”

Hermann Lotze, one of the greatest philosophers, holds that the unity of con-
sciousness is & fact absolutely incontrovertible and absolutely inexplicable, on the
theory that our bodies are woven by a complexity of physical arran%ements and
physical forces, having no co-ordinating presiding power over them all.

1 know that there 13 a co-ordinating presiding power somewhere in me. I am
I. I am one. Whence the sense of a unity of consciousness, if we are made up
according to Spencer’s idea, or Huxley’s, of infinitely multiplex molecular mechan-
isms? We have the idea of a presiding power that makes each man one individu-
ality from top to toe. How do we get it? It must have a sufficient cause. To
this hour no man has explained the unity of consciousness in consistency with the
mechanical theory of life.*

The great opposition to admitting the existence of a special vital-force arises
from the definition or meaning given to force, or more properly the manner in
which the forces of nature are accounted for.

Forces, according to modern science, are not considered as separable entities.
They are considered as merely modes, affections, properties—call it what you will
—of matter; and, therefore, necessarily vary with the molecular states of matter.

The notion that such a force as *¢ vital force ” does exist, is claimed to be
based on no evidence, it being merely a postulate; and the supposition that it
exists and that it acts, is supposed to be totally adverse to the general doctrine of
the correlation of the forces.

When it is stated that life ' is a result of organization, it is not necessarily
meant of an organization which is capable of being discovered by means of our
microscope—rather, of a molecular organization, in the sense of a peculiarly com-
Elfex and unstable collocation of the componeut atoms of the matter displaying
ife, which may exist to perfection, after its own fashion, even in what appears to
be the perfectly structureless jelly-mass constituting one of the Protammbe of
Prof. Haeckel.

The philosophy of Substantialism considers the forces of nature in opposi-

7 ¢ 8pirit of the Homeopathic Doctrine.” 8 ¢*Organon of Medicine,” p. 99.

* See Lotze's greatest work, Mikrokosmus.—Lelpzig, 1869, Vol. I, Book 8, ClLap. 1.
10 See *‘ Beg. of Life.”’—Bastaln, p. 69, Vol. 1.
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tion to the modern philosophy as entities, having objective existence and emanat-
%lg and being sustained or constantly being put forth from and by the Omnipotent
eing.

The modern philosophy has no need of an Omnipotent Being, its main and
sole object being to account for all the phenomens of nature on a purely material-
istic basis.’ .

In the first place it is assumed that matter is composed of molecules, and these
in turn of atoms, and that the molecules of bodies are continually in motion,
they being separated from each other two hundred times their diameter. When
they vibrate rapidly, heat is produced, or the body gets heated; when they vibrate
slowly the body becomes reduced in temperature.

: Iyn the first place the accounting for the production of heat in this way is
based on an assumption, and that is that matter is composed of molecules.

The molecule has never been seen, never been isolated, its existence is based
on pure speculation, formulated for the benefit and advancement of materialism.

Much value, however, hag been derived by the assumption of the existence of
molecules, especially in chemistry, the same as has been derived by the use of the
gsymbols z and y so often employed in mathematics, but the belief in their existence
should be discarded so soon as their usefulness in the deduction of certain prob-
lems has expired. This is no idle opinion, but it is the opinion entertained b
some of the most distinguished scientists, among whom may be mentioned Prof.
Cook of Harvard and Prof. Mattieu Williams of England.

Prof. Cook" -says in reference to the atomic theory: ¢ Beautiful and con-
sistent as it appears [it] is only a temporary expedient for representing the facts
of chemistry to the mind. Although in the present state of the science it gives
absolute essential aid both to investigation ans study, I have the conviction that
it is a temporary scaffolding around the imperfect building which will be removed
as soon as 1ts usefulness is passed.” :

Prof. Williams' says: ‘‘The atoms invented by Dalton for the purpose of ex-
plaining the demonstrated laws of chemical combination performed this function
admirably and had great educational value, so long as their purely imaginary
origin was kept in view; but when such atoms are treated as facts and physical
dogmas are based upon the assumption of their existence, they become dangerous
physical superstitions.”

Prof. Caunizzano," speaking of the atomistic theory, says that some of the fol-
lowers of the modern school push their fuith to the borders of fanaticism—¢ they
often speak on molecular subjects with as much dogmatic assnrance as though
they had actually realized the ingenious fiction of Laplace, and had constructed a
microscope by which they could detect the molecule and count the number of its
constituent atoms.” :

If then matter be not composed of molecules and atoms—then away goes the
materialistic theory that the forces of nature are but modes of motion, affections
of matter and not real objective entities.

By experiment, matter has been shown to be indestructible, its quantity un-
alterable, and from these facts we are convinced of the objective reality of matter.
“ Reason,” says Prof. Tait, ‘‘requires us to be consistent 1n our logic, and thus if
~ we find anything else in the physical world whose quantity we canuot alter, we are
bound to admit 1t to have objective reality as truly as matter has, however strongly
our senses may predispose us against the concession.” ¢ Heat, though not
material, has objective existence in as complete a sense as matter has.”

This is the view of pure Substantialism, which considers the forces of nature
a8 objective existences, substantial but immaterial in their nature.

The Substantial Philosophy then is ‘¢ that system of doctrine which recognizes
every force or form of energy in nature, whether physical, vital, or mental, by
which any effect or phenomenon is produced within the reach of our sensuous or
rational observation as a substantial entity or real objective thing.”

Heat, light, magnetism, electricity, life, mind, soul, and spirit, are real ob-
jective entities, substantial thinis.

It is difficult for one to see how an educated man can be anything else than a

1 4 The New Chemistry,” p. 108, 1878. 12 Quar. Jour. Sci., 1676. 13 Gazetta Raliane, No, 1, Jan., 1876.
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believer 1n the existence of a vital organism, to which this perishable physical
organism serves as a connecting link, and a means of objective manifestation.

““ The material organism,” says Hempel,'* connects man with physical nature;
of itself it is dead. The spiritual organism to which the former serves as a vehicle
or instrument for vital manifestations, connects man with the spiritual world,
which is the only living world, the grand esse, the world of essential substances,
which, by their action upon material nature, achieve an unceasing creation, and
develop and perpetuate nature’s individualities.

It is not sufficient to say that the material organism is animated by a soul; the
soul would not be capable of carrying on the functions of vitality without the aid
of ar intermediate organism, which, by means of the nervous system, controls the
physical organs for the performance of the complex movements and purposes the
sum of which constitutes life manifested in act.

If the chemist is unable to discover any trace of the spiritual-dynamic organ-
ism in his crucibles and retort, it is because this organism is by its nature beyond
the reach of chemical re-agents. A denial of this vital organism by chemical
physiologists for no better reason than becaunse perce%tible traces of it are beyond
the limits of the microscope or the resources of the laboratory, implies a degree of
mental obtuseness or perversity of which no clear-headed man should ever render
himself guilty. .
~_ The Substantial Philosophy clearly teaches the duality of men—an imma-
terial as well as a material body—the 1mmaterial dictating to the material, and
ﬁoverning it in every action. So when death comes, it only comes to the material

ody, leaving the immaterial body the exact counterpart of the material to live
forever—recognizing the immaterial as the real in nature.

The materialistic assumption that the life of the soul ends with the life of the
body, is perhaps the most colossal instance of baseless assumption that is known
to the history of philosophy. No evidence for it can be alleged beyond the fa-
miliar fact that during the present life we know Soul only in 1ts association with
Body, and therefore cannot discover disembodied soul without dying ourselves.
This fact must always prevent us from obtaining direct evidence for the belief in
the soul’s survival. But, as Fiske has said, ‘“the entire absence of testimony does
not raise a negative presumption, except in cases where testimony is accessible.”

“The existence of a single soul or congeries of psychical phenomena, unaccom-
panied by a material body, would be evidence sufficient to demonstrate this hypoth-
esis. But in the nature of things, even were there a million such souls round
about us, we could not become aware of the existence of one of them; for we have
no organ or faculty for the perception of soul apart from the material structure
and activities in which it has been manifested throughout the whole course of our
experience. Even our own self-consciousness involves the consciousness of our-
selves as partly material bodies.”

In the words of Giordano Bruno: ¢ A spirit exists in all things, and no body
is so small but contains a part of the divine substance within itself by which it 18
animated.”

As Goethe has said, ““I am fully convinced that our spirit is a being of a
nature quite indestructible, and that its activity continues from eternity to eter-
nity.” Hence, we arrive at the sublime idea, since we can in no other way ac-
count for the ultimate cause of anything, that it is God’s spirit which pervades
and sustains all nature. By this admission we are not led to say with Haeckel,
¢ There is no God but force,” but rather as Dr. McCosh has said, ¢ There is no
force but God.”

I know of no more suitable way to close this article than to re},)roduce the fol-
lowing beautiful lines to be found i1n Fleetwood’s ¢ Life of Christ ”:

*‘ God hath a being, and that you may see
In the fold of the flower, the leaf of the tree,
In the sun of the noonday, the star of the night,
In the storm-cloud of darkness, in the rainbow of lighs,
In the wave of the ocean, the furrow of land,
In the mountain of granite, the atom of sand.

Turn where ye may, from the sky to the sod,
‘Where can ye gaze that ye see not a God?”

14 “Bel. of Homeopathy.””—Hempel, p. 48,
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“SOMETHING OUT OF NOTHING.”

BY REV, J. W. ROBERTS.

In TaE MIcROCOSM for January, 1883, the writer presented some views on this
subject, and advanced some arguments in supgort of those views, which have
never been answered. The leading thought of that article is that God created the
visible and invisible universe out of his own substance, and not out of nothing.
Dr. Stone’s objections to this idea presented in the September M1crOCOSM, 1885,
and so conclusively answered by Dr. Hall, have led to some additional reflections
on the subject, which are, in part, presented in this paper. Let the reader refer
to the article of January, 1883, and then pursue the theme along the thread
of analogy as now unfolded.

That something can be produced out of nothing is a scientific impossibility;
but theologians have found it convenient to place God above all science and all
law, in a sense, as the Author of both science and law; and, properly understood,
there can be no objection to this estimate of God’s character and attributes. But
at the sagme time it must be borne in mind that God cannot contradict himeelf, or
do anything contrary to his infinite perfection; and as he has stamped upon all
creation this infallible law, which is fundamental to all scientific research, is not
the conclusion rational, is it not inevitable, that he has not departed from this
primal law in the ¢ workmanship of his own hands”? What conclusion can be
more logical than this, or better accord with the divine perfections of him whose
impress 18 stamped upon all he has made?

If in any case God departs from what appears to be a universal and all-per-
vading principle of his government and economy, it devolves upon those who set
up the claim for this departure fo dring forward the evidence in proof of such de-
Sflection on the part of the Deity. In other words the ‘‘ burden of proof” rests with
" those who raise the exception, and notewith those who follow the analogy. The
advocates of something out of nothing will please take notice of this well-
established law of evidence, and govern themselves accordingly.

Let us now calmly look at some of the analogies which are found all about us
and within us. Take the fragrant flower, which sends out its perfume on the
populous as well as the desert air. That perfume, invisible to the eye, and only
conceivable by one of the five senses, can be gathered and condensed into a mer-
chantable commodity, and become almost an essential adf'unct to a lady’s toilet.
The ¢ insensible perspiration” of our bodies, unrecognizable by any and all of the
unaided senses, 18 yet a verity, and by suitable apparatus and appliances may be
condensed into visible vapor and water. These material examples can be multi-
plied indefinitely; but we only give examples to establish the principle, and pass on
to the realm of mind. -

Analogous to the insensible perspiration of the body, and the odor of the
flower, is an emanation from the mind which surrounds, envelops, and pervades it
a8 the aureole of the painter or the corona of the astronomer, and which, though
entirely beyond the grasp of any of the physical senses, is perceived by the mind
of another in a positive and sensible manner. As soon as one mind comes within
the sphere of this radiating influence of another mind, ¢ feels the impress of that
snfluence. Hence, {irst tmpressions, instantaneously made when coming in contact
with strangers. These impressions are wrought upon the mind without any aid
from reason or observation. They are intuitive. Impression is the proper term
to express their character, for they are impressed upon the mind, as the seal makes
its imprint upon the soft wax. We cannot tell why a first impression is favorable
or unfavorable. Reason and observation may not coincide with it—nay, these
may even be opposed fo it; and Iy;et it is there, and very difficult, if not impossible,
to shake off. As a rule, ‘“all other things being equal” and normal, ¢tkese smpres-
sions are correct. It is mind acting upon mind directly, by 8 most subtile law of
intercommunication, as yet only recognized and not understood, but as real as that
which draws a material body toward the center of attraction. It is not necessary
to dwell upon this fact. The attractions and repulsions we daily experience in our
intercourse with men amply demonstrate the existence of this attribute of mind.
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These impressions are real. They shape our conduct. They form the basis
of our loves and friendships. They are the outpost sentinels to warn us of
danger; and we do well to heed them.

Take another example. A speaker will thrill a whole audience by that which,
for want of a better term, is called his ‘“magnetic power.” Another man might
utter the same words anil repeat the same gestures without any visible effect.
What is this subtile force? It is not in the words, gestures, manner or matter of
the speaker, but inkeres in himself. Yet it is a reality, as the wonderful effect it
produces upon his auditors amply testifies. The same endowment in kind makes
a Napoleon, a Wellington, or a Grant at the head of an army. . It is the magnet-
ism of mind upon mind which gives a soldier confidence in his commander, and -~
makes him invincible, quite as much as the able planning of a campaign that
secures victory.

Without multiplying illustrations let the facts speak. If these astonishing
results are a part of our daily experience, and are written upon the pages of
history over and again, showing the wonderful capabilities of finite man, what
must be the conclusion when we reach up to contemplate the might of the one
infinite Jehovah? If man can condense the subtile perfume of the flower, or the
invisible output from his own body, into visible and tangible material entities; if
the subtile effluence of creative minds is written upon the tablets of our living
souls and upon the records of time, so that we scarcely dare place limits upon the
wide outreach of acts and results on the part of finite beings, how must our con-
ception of possibilities expand as we lift our thoughts to the ETERNAL I AM,
whose powers and resources are only limited by his own perfections!

If the condensed perfume upon the toilet-case of the lady is no part of the
flower or the chemist wlll)o gathered and compacted the delicate aroma, why shonld
the earth or the sun be a part of God, even if they are condensed out of the
cmanations which proceed from himself? Or, if the drops of water condensed
from insensible ﬁerspiration are no part of the man, why may not God use what
goes forth from himself in the accomplishment of his wise purposes?

It is conceded that all comparisons of the finite with the infinite are imperfect,
and hence the conclusions may not be strictly logical, because the premises are not
identical; but the difference in capacity far more than balances the discrepancy in
premises; and the purpose of this line of argument is to show that the law of
analogy runs through all God’s works, and is this: That the visible is brought from
the invisible; that the invisible 18 always something and mever nothing; that this
law is indelibly stamped upon all creation as God’s own impress, and as God can-
not be inconsistent with himself, that, therefore, the universe was not made of
nothing, which would be a departure from all that God has revealed of himself,
and consequently a mark of mutability on his part—of improvement upon himself,
which is unthinkable.

But the argument drawn from the influence of mind upon mind, and mind
upon matter, as exhibited daily and hourly about us, is probably more nearly akin
{o the operations of the Divine Mind than illustrations drawn from material
things alone. The cases cited of the effects produced when mind comes in con-
tact with mind are in point. So the construction of a building or any piece of
mechanism or machinery. The thing made is first wrought out in the mind, then
given shape by the hands. But always sometbing comes out of something and not
from nothing. Thought becomes mind-food for others besides the thinker; but
the thinker 18 not the other man, though his thoughts, proceeding out from him-
self, built up that other’s mental powers. Dr. Stone surely does not believe that,
because the thoughts he gives to his congregation from Sabbath to Sabbath tend
to make them better, that therefore his hearers have become a part of himself.
Why, then, should the effect of God’s workmanship upon that which is constantly
proceeding from himself be and remain an integral part of that Self ? There is
neither logic nor analogy in such a conclusion. If wan with his circumscribed
powers can accomplish so much, what may not God do? v

But this argument of unity and analogy with all God’s plans is strengthened
from the consideration that the visidle 18 remanded back to the invisible its primor-
dial condition, when dissolution takes place. It is a law of nature that all things
Jind their level, or return to their original estate, if at any time they have been
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brought out of it. It is needless to cite examples, for this universal law is written
upon the whole face of nature. Thus both ends of the argument in this case meet
in the same conclusion, and interlocking tiiem, render that conclusion practically
impregnable. It is logically safe to consider the existence of this great principle
or law of the universe established in the reason and analogy of things ané) the im-
mutable character of the Creator; and so it is pleasant to find confirmation of
these views in the revelation God has made of himself to his creature man. The
Apostle Paul, the dee%est of all the inspired writers, seems clearly to have compre-
hended the great truth herein set forth, as we gather from the following passages
in his writings: | ‘

¢ For OF him, through him and to him are all things.” Rom. xi. 36. *Bnt
to us there is but one God, the Father, of whom are all things,” etc. 1 Qor. viii. 6.
¢ For as the woman is of the man, so is the man by the woman, but all things of
God.” 1 Cor. xi. 2. Similar passages occur in other portions of his epistles, but
these will suffice for the present. Notice the last: As the woman came from man
and not from nothing, so all things come from God, not from nothing.

As we thns find reason, science and revelation beautifully harmonizing in this
great and fundamental doctrine that out of nothing something cannot come, let
us, with more than our wonted reverence, feel ourselves in the presence of Him
of whom, by whom, and in whom, all things consist, who now and forever shall
remain all and in all, the one Source of all things, visible and invisible, to whom
be the glory forever.

PROF. 0. N. ROOD ON SOUND.
AN IMPORTANT AcCOUSTICAL PROBLEM SOLVED.

BY THE EDITOR.

One of the ablest and clearest exponents of the wave-theory of sound living is .
0. N. Rood, Professor of Physics in Columbia College, this city. Indeed, after
reading every treatise on sound within our reach, we are convinced that Prof.
Rood stands pre-eminently ahead of all, even of both Tyndall and Mayer, for con-
ciseness and perspicaci{y, and especially for felicity of expression in the elucida-
tion of his subject. The wave-theory, at best, involves so much complexity and
intricateness that it is marvelous that any man can find the langnage necessary to

resent its nice points of distinction to the comprehension even of the most pro-
oundly scientific mind. But Prof. Rood is equal to the task, and does possess
that happy faculty of making even this incongruous theory understandable. But
in making it intelligible, as to what is intended to be taught by it, he by no means
succeeds in making its teachings appear rational, consistent, or possible as
scientific truth. In fact, the very perspicacity and conciseness which he manages
to bring to bear upon its mysterious inconsistencies, by aid of his remarkably
analytical powers, only tend the more glaringly to exhibit its defects and impos-
sibilities as a true theory of science, just as the clearer rays of the electric light
show defects in a delicate etching which common gas would not reveal.

We have just read with care his lecture on the ‘¢ Mysteries of the Voice and
Ear,” and were intensely entertained by the elegance of his diction and the gen-
eral versatility of his treatment of the subject, especially reading, as we naturally
did, in the light of our own published remonstrances against the current doctrines
of acoustics. Firmly as we are convinced of the total fallacy of the wave-theory
of sound, we nevertheless read his treatise entirely free from prejudice, and even
with a strong desire to find, if possible, something solid in the current view upon
which the mind could base a logical deduction in its favor. But we aver, that at
every turn of the exJ)osition of the argument not one phenomenon appeared half
as reasonable, viewed in the light of ‘“atmospheric condensations and rarefac-
tions,” as under-the calcium rays of the Substantial Philosorhy.

Much that he presented 1n his lecture was beautifully true, viewed in the
light of any possible theory, since it was simply a statement of facts and phe-
nomens patent to every careful scientific experimenter. But whenever the eminent
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lecturer verged mpon the special work of illustrating and vindicating the wave-
theory, it was manifest with confirming clearness that the discussion lacked the
- true light of Substantialism necessary to keep it clear of the fatal shoals, snags,
and quicksands so easily encountered in presenting the details of present acous-
tical science.

We shall not here attempt a general review of his lecture, as that would be
impracticable in so brief a space as 8 magazine editorial. We will only attempt a
careful examination of a single phase of the discussion which, par excellence, em-
braces the very gist of the wave-theory, and upon which, perhaps more than upon
any other single aspect of the subject, depends the truth or falsity of the whole
present doctrine of acoustics. We refer to the so-called law of sound-wave tnter-
ference, so clearly illustrated by the well-known interference observed in water-
waves. .

Of course there was nothing new in what Prof. Rood taught npon this phase
of the discussion, since the same doctrine of interference, by which two sounds
may produce silence, has been taught by all writers on acoustics, almost if not
quite from the time of Pythagoras down to the lectures of Prof. Tyndall. The
value of Prof. Rood’s statement of the law and its operations consisted in his
original manner of treating the argument, and the plausible method he adopted
of proving it true. Suffice it to say, that the whole law of sound-interference, or
the assumption that two sounds can produce silence, so far as facts are concerned,
depends on a few mistaken phenomena superficially observed by acousticians, and
which (for want of the light of the substantial view of all force, including sound-
force, for the first time presented in the ¢ Problem of Human Life ) have never
been possible to be explained by the advocates of the wave-theory.

But such mistaken facte do not constitute their main proof that two sounds
can travel in such relation to each other as to cause interference and consequent
silence. The main strength of the supposed law consists in the analogy existing
between water-waves and air-waves, or air-pulses—that is, assuming the theory
that sound is constituted of ‘“atmospheric condensations and rarefactions,” to be
true. Clearly, if this theory be correct, then two equal systems of such supposed
sound-waves, traveling together half a wave-length apart, so that the crests or con-
densations of one system will fall into the furrows or rarefactions of the other
system, must, by every law of mechanics or principle of science, neutralize each
other, since there can be no condensing of the air by one system when at the very
place of such condensing tendency an equal mechanical rarefaction is taking
place. Hence, as sound consists alone of such ‘‘condensations and rarefactions,”
and 18 in no sense a substantial entity, it is plain that two such interfering systems
of air-waves must, in the nature of things, mutually destroy each other and cause
silence, since two equal systems of water-waves, so traveling together that the
crests of one system will fall into the furrows of the other system, must, in the
very nature of wave motion, neutralize both systems and produce a comparative
level, or quiescence of the water. It follows, therefore, from the essential nature
and principle of the wave-theory that there must exist this law of interference in
two systems of sound-waves traveling in the relation to each other here described,
or else there 18 no truth in the wave-theory.

Acousticians intuitively know this to be so, and hence with the most wonder-
ful unanimity they all teach this law of sound-interference, and apparently believe,
in all sincerity, that it must be true, since the wave-theory is an admitted doctrine
of science, and since water-waves are well known to interfere just as required by
the law. Yet, strange to say, not one acoustician—not even the ap%arently un-
prejudiced Prof. Rood—has thought 1t worth while to test the law by sounding
two unison tuning-forks half a wave-length apart, or two common unison Eitch-
i)ipes, for the purpose of determining scientifically the truth of the wave-theory.

Jad they ever done so, they would at once have run their undulatory boat upon a
scientific snag, which wou{d have knocked an irreparable hole into its bottom.
We declare most positively that, so far from causing silence, not one particle o
difference can be perceived in the intensity of the sound of two such instruments held
tn any possible relation to each other while sounding, whether a half, or a quarter, or
s whole wave-length apart, or when the listener makes his observations in line with
the two instruments, or in any other direction from them. We aver upon our
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honor as a scientific investigator that not the slightest shade of difference in in-
tensity can be detected by the acutest ear, and consequently that the pretended
law of interference, on which the very life of the wave-theory rests, is false in every

articalar. We challenge Prof. Rood to make the experiment in the presence of

is students in the hall of Columbia College, and allow us to be present. If
scientific truth, and not mere acceEted theories of science, true or false, is what
that great institution wants to teach the young men of this city and country. then
let Prof. Rood at once accept our challenge, demonstrate by a practical test that
our position is erroneous, if he can, and we will give all the facts to the readers of
THE MIcRrocosM in his own words. + Will he do it?

Prof. Rood must not, however, be too severely censured for taking for granted
the absolute correctness of this law of interference, and thus aiding, uninten-
tionally, in fastening a most pernicious scientific fraud upon the teachings of mod-
ern physics when a simple experiment would have dissipated the whole trouble.
Teachers who have, all their college days, been running in a certain theoretical
groove, both in teaching and in being taught, and who have imbibed the smoothly-
worn ruts of that groove still more strongly by seeing nicz!iy-executed engravings
of the same in every text-book on the subject they have had occasion to examine,
are not to be expected casily to divert their mental wheels from such grooves or
even to make an effort to do so, when it is 80 much easier traveling in the beaten
track. Hence it was that as radical and ambitious a scientific thinker as Prof.
Tyndall, in the most astonishing manner, kept right on in this same groove of
sonnd-wave interference, taking for granted that it was all true, when two unison
peuny whistles, and two children for assistants. would have enabled him to make
such a start in revolutionizing the science of acoustics as to have added to his
immortality a thousand per cent. in a single year.

Unfortunately for him, he missed the ogportunity, and, by inexcusably neg-
lecting such a simple experiment as truth and common sense required, he put him-
gelf on record in his published ‘¢ Lectures on Sound ” (at pages 259, 284, 285), in
describing this suppused law of interference, in such manner that he has no doubt
a hundred times regretted it since he has read the ‘ Problem of Human Life.”
In that book, at pages 280 and onward, we took occasion to analyze his unmis-
takable teaching concerning the operation of this law. He not only taught in his
most lucid manner that two unison forks, sounded half a wave-length apart, would
neutralize each other’s ¢‘ condensations and rarefactions of the air,” and thus  pro-
duce absolute silence,” but to make sure that his audience of young scientific stu-
dents should not misapprehend his meaning, he drew sketches of two such tuning-
forks first placed a who?e wave-length apart, so that the condensations from one
would coalesce with the condensations from the otker, and the rarefactions of the
one with the rarefactions of the other, thus augmenting their sound four-fold ac-
cording to the law, and then he represented, by another sketch, the forks half a
wave-length apart, showing, by an even tint of shading, that all condensations
and rarefactions were obliterated, the air being entirely quiescent and the sound of
the two forks being totally silenced. Reader, this indisputable teaching of that
great physicist does seem absolutely incredible in the light of our statements just
made, that, however these unison forks may be sounded, and whatever their rela.
tion to each other or to the listener, not one tola of difference in the intensity of
their two united sounds occurs, as this fundamental law of interference so authori-
tatively teaches. Would it not be well, then, for us right here to reproduce Prof.
Tyndall’s words, that the reader of this editorial who has not seen our original
analysis, may know of a certainty that we do not misrepresent the wave-theory,
and that he may thus catch a glimpse of the important revolutionary movement 1n
science now being foreshadowed by the Substantial Philosophy? Here is Prof.
Tyndall’s description of the two forks, but without the cuts, which the reader’s
knowledge of such matters will readily supply: .

‘“ Now let us ask what must be the distance between the prongs A and B [one
prong of each of the two forks] when the condensations and rarefactions of both,
indicated respectively by the dark and light shading, coincide? A little reflection
will make it clear that 1f the distance from B to A be equal to the length of a whols
sonorous wave [52 inches] coincidence between the two systems of waves must follow.
The same would evidently occur where the distance between A and B is two
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wave-lengths, three wave-lengths, four wave-lenfths—in short, any number of
whole wave-lengths. In all such cases we shonuld have coincidence of the two

stems of waves, and consequently a reinforcement of the sound of one fork by
that of the other. . . . But if the &rong B be only half the length of a wave behind
A [26 inches] what must occur? Manifestly the rarefactions of one of the systems
of waves will then coincide with the condensations of the other system, and we
shall have tnferference: the air to the right of A deing reducedto gqutescence.”—
‘¢ Lectures on Sound,” p. 259.

Now is it possible to misunderstand this language? We do not think it is;
but lest there may be a doubt, here is a confirmatory citation which will make as-
surance doubly sure, while actually explaining the so-called law of interference,
both as to water-waves and sound-waves. We beg of the reader, if he wishes to
become intelligently posted upon these most important matters of physical
science, now in the process of being sifted as never before, not to neglect, through
prejudice or anything else, to read and even study these citations in the light of
our critical analysis of the same:

““In the case of watfer, when the crests of one system of waves cotncide with the
crests of another system, higher waves will be the result of the coalescence of the
two systems. But when the crests of one system coincide with the stnuses or fur-
rows of the other system, the two systems in whole or in part destroy eack other.

Of course, no one doubts the truth of this statement as applied to water-waves,
ause there we have actnal wave motion.l]] ~This tmutual destruction of two
systems of waves is called tnterference. The same remarks apply to sonorous
waves. If in two systems of sonorous waves condensation coincides with condensa-
tion and rarefaction with rarefaction, the sound produced by such coincidence is
louder than that produced by either svstem taken singly. But if the condensa-
tions of the one system cotncide with the rarefacttons of the other, a destruction
total or partial of doth systems is the consequence. . . . If the two sounds be of the
same intensity their cotncidence produces a sound of four times the intensity of
either; while their tnterference produces absolute silence.”—¢¢ Lectures on Sound,”
. 284, 285.
PP Yet, reader, it is a sober, scientific truth, that while every word of this teach-
ing concerning the action of water-waves is in strict accordance with facts and
observations, since there is real wave-motion involved, not one word of it 13 true as
relates to sound! There is, of necessity, no silence by interference in the case of
two sounds, since there are no air-waves, constituting sound by which interference
is possible. Is not this a plain reason? If sound did really consist of air-waves,
composed of ““condensations and rarefactions,” as the theory teaches, there would
of necessity be coalescence and augmentation of atmospheric action (londness), or
interference and atmospheric quiescence (silence), as the case might be, and as the
two equal systems of sound-waves, from the two unison instruments, might happen
to be traveling, just as in the case of water-waves, as Prof. Tyndall teaches. But
there being no air-waves, with ‘condensations and rarefactions” constituting
sound, such supposed interference is false in theory and false in fact, and it 18
within the easy reach of every Professor, and even of every beginner in science, to
demonstrate the truth of what we are here saying to his own absolute and irresist-
ible conviction, by sounding two unison forks as the theory directs.

Prof. Rood teaches the very same doctrine set forth by Prof. Tyndall, and in -
the same clear and unmistakable language. It would not be fair to let the reader
take our mere word for this, after quoting so liberally from Prof. Tyndall. Here
are Prof. Rood’s words:

““ Thus far we have occupied ourselves with single sets of waves, and have sup-
posed the particles of air to be acted on by only one wave at a time. It will, how-
ever, more commonly happen that it is necessary to deal with particles which are at
the same instant being acted on by more than a single wave. Let us take the
simplest case and suppose our particles acted on by two equal and similar sound-
waves; now, it may happen, under these circumstances, that the two waves agree
in their action, any particular layer of air being at the same moment subject to a
condensation or rarefaction from both these sources. When this happens the mo-
tion of its particles will be fwice as great [Tyndall says it produces ¢ four times’
as much sound!], and we shall hear a louder sound. But something else is equally
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likely to occur: it may happen that just at the moment when the layer ought to
be condensed by one wave, its companion attempts to rarefy or expand it; these
two motions will then neutralize each other, and snstead o_fy sound we shall have
silence.”—*¢ Acoustics,” Johnson’s Encyclopedia.

Thus we have it, that any two sounds traveling together through the same
body of atmosphere are ‘equally likely” to interfere, ‘‘neutralize each other,
and instead of sound we have silence”! How unpleasant would be our chances
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