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PREFACE,

1IN pregenting this Text-Book on Sound to the stndent
of physical seience it is requisite that it should be pref-
aced by & brief explanation. HSome ten yesrs or mars ago
wa became convinced that the views of dcientiste concern-
ing the nature snd character of the physical forceas ware
apsentially weak and erronacus, snd after considering the
matier serionsly for a year or two, accompanied by nu-
merons experimental inveslipations, we resclved that
every form of natnral foree, or, In other words, that
avery phenomens-produsing or ehastion-prodaging sanse
in Nature must of necessity be a resl objective existence,

‘or an setoal embstantial entity, ss much so sa are the

grossest material objects with which our sensncue obser-
vation brings us into coutack

Thiz new departure from the generally received mode-
of-motion theories of the text-books involved ao much
reconstrnction in phyeies! philosophy that we were st
firet appalled ot the magnitude of the task we had
assumed, provided we shonld decide to persist in our
revolutionary crusade sgainet modern scientific theo-
ries. Buffice it 1o eay that, after the most careful
consideration of the varions qnestions involved in the
promises, we were forced to the decision that either
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all the forces of Natore, or phenomena-producing
causes, were modes of molecular motion, or else that
they were all but different forms of snbstance variomsly
graduated in the scala of physteal axistence, commencing
at the highest plane of the material substances as ob-
sorved around mg, As sll enr i'eamning and expariment-
ing had forced ma to the belief thet no mechsnieal or
senguous effect could be produced in Natore without the
intervention of u enbetantis] cavee of some kind, we
ware driven irresistibly i the latter general comcloaion
se glated sbove, namely, that the forces were all eub-
gtantinl entitivs, which lod at ones to the general classifi-
cation of all the phenomens-produeing cauees in the
univeree into material and immeterial substances.

A} thig peint in onr suslysis of the probleme invelved,
wa etruck the key-note to the whole sabject in the single
guneation of the nature snd phenomeons of sound.  Either
sound must be incloded in tha category of the subatantial
forces or phoncmens-producing causes, or else there
would be a spsnlesa chasm in this mew Substantial Phi-
losophy which would break np its continuity, and totslly
vitiate the symmetry of our proposed revolntionary work
in physical ecience. Hence onr sttention wae instantly
concentrated npon thissingle paramount phase of thedis-
cmssion aa the key to the situation.

It was not & very startling position to assome that
light, heat, electricity, gravity, magnetism, cohesion,
life, mind, soul and spirit, might be considered real
entities or objective axistonces in somé form or character,
sinoe different philosophers st different ages of the
world had varionsly questioned the non-entitative nature
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of many of these phenomena-producing canses. But not
so with sound, The whole scientiflo world without ene
exception were united, ind had been for centuries, in re-
garding thiz form of physical force as an indispntable
mode of motion and nothing elss. Hence, shonld we
snocegd in showing all the other forma of natoral force
to he real entities or anbstantisl existences, and shounld
wa leave sound out of the category, a mere novioe in the
discnssion of science would at a glance sse that onr
whole grand attempt st 8 new and harmoniona eystem of
nataral philosophy must be set down ae a Jogieal abor-
tion.

This, then, explsine why so much gpace and criticsl
lebor were giver up to the sound discnssion io the
** Problam of Human Lifa,” in which eur new departures
in physicsl science wera first given to the public.

Of course, in that first attempt to show the fallacy of
the wave-theory of ecund se universally teught, and to
outline the substantial theory of acoustics, we are free to
admit that many minor errora in expreesion, and soms in
calenlations, found their way into the generally correct
argumenta and pogitions of that monograph. Dr. Henry
A. Mott, Ph. I», LL. I}, of New York, one of the
brightest and best posted scientific investigators in the
United States, and who haa, after the most carefnl con-
sideration of the entire matter, nnqualifiedly indorsed the
Subetantial Philosophy, including the subatantial theory
of sound, expreeses his netonishment thai the whole ques-
tion of acoustice waa go thoronghly and correctly pre-
pented in that early treatiss in the < Problem of Human
Life,” with so few errors to iake back, considering the
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fact that the anthor had not one line of previous discus-
gion pro or con in that dircetion with which to guide his
pen or aid him ip steering clear of mistakes. How noble
and magnanimons is this view of the case in a great avi-
entific invasﬁgator, rather than slopping to carp at some
trivial error in langnage or mistake in caleulation, thereby
ignoring al! the great truths and srgnments of the mono-
graph, s& has been thae case with so many previous review-
are of thet work zinoe itz first publication!

This brings us to the present formulation of the gound-
theory, ae presented in the following concise questions
and anewers; covering, aa they do, the whole enbject of
ncougties from beginning to end. When Dr, Swander
wrotc ue, eome fonr monthes ago, that he wes at work on
& volume to be entitled the * SBubstantial Philosophy,” in
which he purposad to formulate every branch of that sub-
ject in different chapters, and that sownd would ceenpy
the temth chapter of the book, he requested na to assist
him in the way of engyesting and correeting matter for
the various que.sﬁl:ms aml anawerg of that special chapter
on acoustics, We gladly conszented to do 8o, and we have
to say, for the credit of Dr. Swander’s genercns ostimate
of our original labore on this brenck of phyeics, that he
did not demur to a single suggestion we made involving
the scientific aspects of tho direnesion #s prosented in his
erghty-nine questions and answers,

1n oonsideration for auch sesistance on our part Dr.
Swander voluntarily gave us this tenth ehﬁptar of his
book as our own personal property, to be pablished and
sold a8 & texf-fook on sound for the uee of schoola and
colleges. As such we now offer it te teachera and
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stndents, belioving a5 we do that in the midst of all the =
prejudice which is naturally called forth againet seientific
inngvations by the routine work of a professorship in set-
ting forth the aocapted theories of acience, there still re-
main, with a vast majority of professors and students, an
abiding willingness and even anxiety to receive new truth
in acience and philosophy how mueh #osver it may cross
the paths of previous investigators.

We request, therefore, thak feachers, tnto whose hands
thia little work shall chaveo to tall, shall not lay it aside
till they have critically examined nnd considered every
queation, anawer, and foot-reading it contains, If after
carefully comparing the various solotions of sound-prob-
lame a8 get forth in the substantial theory with those of
the enrrent doetrine of acpustics, the reader shall candidly
and withonk prejudice devide that the wave-theory pre-
sents the more reasonuble view of aconstical science, we
checrfnlly submit, beliering that the truth upon the sub-
ject, in whatever direction it may lis, will ultimately
il . A, Wirrorp Harn

New York, 23 'Park Row, Jan. 1, 1887,

As a further and concise embodiment of the sub.
gtantial theory of sound, preparatory to an intelligible
understanding of the succesding pagee, we add the fol-
lowing brief statement of its cardinal features as fur-
nished to the Cleveland (Ohio} Pigin Dealer at the re-
queat of ita editor, and as copied into the Scientific Arena,
Vol. 1, page 45:



