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PREFACE.

The human body is a type of integrality; a Key to
the Unity of Science and the *“Interpretation of
Nature.” To verify this, we have analysed the realms
of life and organization,—the data of Episcosmology
—in the first volume of Organic Philosophy; the main
divisions of Ontology, in this.

While needing indulgence for defects of thought and
style in our investigation, we note that, however audibly
an artist may “discourse most eloguent music,” the
theory is hard to learn. Mathematics are abstruse;
rules of grammar, intricate; and vital phenomena ex-
tensively various in their complexity. Hasty glances
cannot fathom any of the depths of knowledge, in
which eternal laws and forces are contrasted with
changing conditions and transitory facts.
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PROLOGUE.

""Happy is he who lives to understand,
“Not human nature only, but explores
“All natures,—to the end that he may find
“The law that governs each ; and where begins
“The union, the partition where, that makes
“Kind and degree, among all visible Beings ;
“The constitutions, powers, and faculties
“Which they inherit—cannot step beyond,--
“And cannot fall beneath ; that do assign
“To every class its station and its office
“Through all the mighty commonwealth of things ;
“Up from the creeping plant to sovereign Man.
“Such converse, if directed by a meek,
“Sincere, and humble spirit, teaches love :

[ “For knowledge is delight ; and such delight
“Breeds love : yet, suited as it rather is
“To thought and to the climbing intellect,
“1t teaches less to love, than to adore ;
ttIf that be not indeed the highest Love.*1

(W obdswoeth :—Excursion, Book IF., Despondency Corrected.)
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QUTLINES OF ONTOLOGY;

ETERNAL FORCES, LAWS, AND PRINCIPLES.

PRELUDE.

All Tphenomenal forms of life, motion, and mutation
manifest the Laws and Forces which originate and
?ovem them; and, therefore, a careful study of the uni-
ormities ofaction, which persist amidst the ever-changing
phases of evolution, will unfold to us the laws and forces
which transcend the evanescent forms of matter. _
What is known of these laws and forces? It is
known that all forces are immaterial and indestructible:
all laws, eternal and immutable: that immaterial forces
are creative principles or causes, and that immutable
laws are reagulatlve principles.  These rule all kinds of
motion, and generate all types of form.  Creative forces
and regulative laws are eternal principles of being, and
these are not only immaterial ‘and Indestructible, but
coextensive with Infinite substance, infinite space, and
infinite time ; which are also indestructible conditions of
existence, and fundamental factors of science; in a'word
necessary forms of thought. The word infinite is used
to denofe that which franscends the utmost limits of
human speculation, as the at_mosPhe_re transcends the
bodily limits of the birds which flyin it.  The word
VOL. 1. 1

[es
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2 OUTLINES OF ONTOLOGY.

law is used to denote truths within given limits. ~ Spe-
cial definitions are true within narrow limits; (TJeneraI
laws extend to wider fields; and fixed principles, to
the utmost limits of human thou?ht. o

There are two_asp_ects of Efernal principles, com-
monly termed objective. and subjective; ana although
human thoughts are subjective phenomena, we speak of
them as accurate reflexions of abjective forces and con-
ditions in the external world. _

There can be no rational doubt of the existence of
eternal forces; the only question is that of a human
science of ontology.  Isthere such a science ? _Can the
human mind discover anY laws of being? To these
questions we may reply, that all science 'is necessarily
ontological as far as it is abstract, immaterial, positive,
and certain; and, if nothing can be certain or absolute
but that which 1S immutable, there can be no true
science but that which is based on fixed laws.

How man%/ kinds of principles are there? Where
are they to De found actually manifested? What are
the questions to be answered by a knowledge of these
laws and Prlnplples? _

The following_questions are propounded and should
be answered by Ontology ‘—

1. What are the creafive forces of nature ?

2. What are the regenerative laws of nature ?

8. What are the evolutive factors of or%amc realms ?

4. What are the experiential sciences of nature ?

These are the leading problems of faith, science, and
philosophy. The first are the data of theosophy; the
second are the data of theology: the third belong to
evolutive ph|Iosoth; the fourth to organic philoso-
phy, properly so called. Be?mnln%_ with the last and
ending with"the first, we shall investigate them, one by
ong, t0 the best of our ability.
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PRELUDE. 3

OntologY thus defined includes all the aspects of phi-
losophy. "1t is to cosmological and biological science

what pure mathematics are to applied mathematics;
what_abstract grmmples are to concrete science. We
therefore class abstract or transcendental biology (onto-

logy) as quite distinct from exPerlentlaI or-concrete
psychology and physiology.. The following parallel will

convey our view of this distinction :—

IMMUTABLE, ONTOLOGICAL, ABSTRACT, NOUMENAL,
mutable, biological, phenome
TRANSCENDENTAL, IMMATERIAL.

experiential, material.
~ The word ontologlcal 15 thus contrasted with all that
is phenomenal and transitory.  The same eternal factors
underlie all possible worlds of existence, visible, invisi-
ble, or intermediate.  There is much confusion where
abstract ?rlnmples_, concrete phenomena, and discursive
modes of reasoning with regard to the connection
between causes and effects are alternately introduced
as the chief points of explanation or of refutation,
This is the case with Comie's “ Positive Philosophy,”
where he discards all theological and metaphysical in-
quiries, on account of loosé and inaccurafe modes of
reasoning which abound in the wrlt_m%s of some theo-
logians and metaphysicians; we might discard " Posi-
tive Philosophy” "o the same plea, and thus get rid
of chaff and grain together, in winnowing the elements
of food for the' mind. ~ Mr. Comte admitS the abstract
principles of mathematics, and seems to think there are
no abstract principles of biologies: whereas it is plain
to those who reflect sufficiently that all abstractions
are metaph>{3|cal or immaterial, from whatever field of
Bhenomena experience the?/, be derived. We cannot do
etter than quote a few lines from Mr. Comte's own
writings, to show that he fully admits th% us,ze and the
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4 OUTLINES OF ONTOLOGY.

importance of abstract ideas. In Miss Martineau’s
translation, vol. 1., p. 80, speaking of mathematical
science, he says — -

“Though I 'was bound to exhibit the state of extreme
“ imperfection in which the integral calculus still re-
“'mains, it would be entertaining a false idea of the
“general resources of the transcendental analysis, to
“attach too much importance to this consideration.
“However little advanced geometers are as yet in the
“ science of integrations, they have nevertheléss derived
“ fromtheirfew abstract notions the solution of a multi-
“1ude of questions of the highest importance in geometry,
“ mechanics, thermology, &. " The philosophical explana-
“tion of this double general fact is found in the prepon-
“derating importance “and scope of ahstract science, the
“smallest portion of which naturally corresponds to a
“ multitude of concrete researches; man having no other
“ resource for the successive extension of his intellectual
“means, than in the contemplation of ideas more and more
“ abstract, and nevertheless positive.”

Mr. Comte thoroughly appreciates the importance. of
abstract ideas applied "to physical Phenomena, bein
careful not to confound the ‘incomplete development 0
science with |mP_erfect modes of reasoning. Transcen-
dental mathematics he estimates most h|fgh| , but dis-
cards abstract biologies. A few pages further on he
saysi—

y‘Lagrange_hlr_nself made an immense and all im-
“ portant application of his calculus of variation in his
“‘Analytical M echanics/ by employlnﬂ it to dis-
“tinguish the two sorts of changes, natdrally presented
“hy. questlons of rational mechanics, for the different
“ PO'”S we have to consider according as we compare
“The _ successive positions occupied in virtue of its
“ motion, by the same point in each body in two con-
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PRELUDE, 5

“ secutive instants, or as we pass from one point of the
“hody to another in the same instant, One of these
“ comparisons, produces the common differentials; the
“other occasions variations which are, there as_ else-
“where, only differentials taken from a new point of
“view. It IS such a general acception as this, that we
“'must conceive of the calculus of variations to appre-
“ ciate fitly this admirable logical instrument, the most
“ powerful as yet constructed by the human mind.”

We shall find that the abstract principles of ontology
are just as admirable a logical instrument for dealing
with the variations of biological phenomena as the
abstract laws of mathematics™ for “dealing with the
changing relations of physical phenomena. In both
cases the study of concrete facts leads the way to that
of abstract laws, and then, from these, new light is shed
on general questions of concrete science, which_could
not ‘otherwise have been explained. In speaking of
mathematics, Mr. Comte says \—

“ Abstractfunctions express a mode of dependence
“ between magnitudes which may be conceived between
“ numbers alone, without the neéd of pointing out any
“phenomena in which it may be found realized, while
“ concrete functions are those “whose expression requires
“a specified actual case in physics, geometry, me-
“chanics, &¢. _ o

“Most functions are concrete in their origin, even
“those which are at present the most purely abstract;
“and the ancients discovered only through geometncal
“ definitions, elementary algebraiC properties and func-
“tions to which a numerical value was not attached
“until long afterwards, rendering abstract to us that
“which was concrete to the old geometers.”

In parallel with this, we may observe that all our
abstract ontological principles “are derived from the
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6 OUTLINES OF ONTOLOGY.

study of concrete biological phenomena. ~ The theory of
organic method will show how the translation from con-
créte to abstract functions is effected, and the superiority
of intellectual vision which is acquired by the transla-
tion of concrete particulars into” abstraCt universais.
But as Comte says of transcendental mathematics :—

“It is evident that the calculus cannot orlgzgnate any
* sclence. ,E(1uat|ons_ must exist as a starting point
“for analytica oReratl_ons. No other beginning can
“he made than the direct study of the object pursued
) tu_p to the point of the discovery of the precise rela-

jons.

So we must say of transcendental biologies, The
cannot originate any concrete science. Material facts
and relations must exist as a starting point for analytical
operations.  No other rational be?mnm%_can be made
by the human mind, than that of the direct study of
biological phenomena, pursued up to the point of the
discovery of fixed laws which underlie and govern all
Fossmle forms of life and organization.  AsJ. S. Mill
ruly observes.— _

“All the laws of nature and the truths of science
“must be in the facts or phenomena before they are
¢ (?ls_cover%%or conceived by man."—(Sytem of Logic,
VOL. I, P. o2o. . . .

_Therg are, then, fixed laws and principles of being,
without which life would he an accident of nature,
subject to uncertain continuation or possible annihila-
tion in the precarious vicissitudes of motion and muta-
tion. Mr. Comte says:— _ _

“It is no exaggération to say that social physics
“would be an impossible science, if ?eometers had not
“shown us that the perturbations of our solar system
“can never be more than gradual and restricted oscilla-
“tions round a mean condition which is invariable.
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PRELUDE, I

“ The stability by whicb we bold our existence is not
“found, in comets whose perturbations are not only great
“but liable to indefinite increase, and their being in-
“habited is inconceivable—this brings ns back to' the
“Prlnmple_ ofthe conditions of which is the
“true positive transformation of the doctrine_ of final
“ causes, and of far superior scope and profit in every
11 Wa I”

Th}_/e principle of the conditions of existence_ here
mentioned, is that of the stability and indestructibility
of the laws of order and equilibrium in the forces,
motions, and mutations of F17)hy3|cal nature, and is, there-
fore, no transformation of the “organic principle of dewﬁn,
or final aims of life and motion. We shall see that
final causes are just as positive as efficient causes, and
FhOt ahtWhlt less indispensable as. necessary modes of

ought,

M%_ J. S, Mill, in his System of LO?IC (vol. i, p. 4473,
sgeakmg of Bacon’s disparagement ot deductive metho
observes that— o o

“The error of ancient speculation did not consist in
“ making the largest generalization first’ (instead of pro-
¢ ce_edl_n% by induction from the lowest to the middle
“principles, and from these to the hlghestf), but iD
“ making them without the aid or warrant o rlqorous
“inductive methods, and applylnﬁ them deductively
“without that important part of the deductive methad
“termed verification,” )

h And again, speaking of final causes (vol. ii., p. 517),
e SayS—
“The art of ife in its three departments, morah%, _
“ prudenceor policy, and _ & the right, tl
" dient, and the heautiful or noble in human conduct and
“works : to this art all others are subordinate—in
“the scale of desirable things. Every art is thus a
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8 OUTLINES OF ONTOLOGY.

“joint result of laws of nature disclosed by science, and
“of the general principles of what has béen called tele-
¢ ology, or the doctrine of ends: according to German
“ metaphysicians, not improperly termed the principles
“ of practical reason.” _

From this we see that “final causes ” are not utterly
repudiated by all positive philosophers, .

It is admitted” then, that fixed principles and laws
existin nature, and therefore, that they form a legiti-
mate subéect of investigation, It is also acknowledged,
that the Baconian method alone is insufficient for the
present_a?_e of progress. The followmg uotation from
J. S. Mil sSYs_tem of Logic (vol. i., p. 520), will explain
his views on this question :— _

“ The copiousness with which the discovery and ex-
¢ ?Ianatlon of special laws of phenomena, by deduction
“from simpler ‘and more general ones, has here been
“ exemplified, was prompted by a desire to characterize
“clearly, and place in its due position of importance.
“the deductive method, which in the present state of
“knowledge, is destined henceforth w_revocablkl_ to pre-
“ dominate in the course of scientific investigation.” A
“revolution is peaceablx and progressively effect!ng
“itself in philosophy, the reverse “of that' to whic
“Bacon has attached his name. That great man
“ c_hangzed the method of the sciences from deduc-
“tive to experimental, and it is now raﬁ)ldly reverting
“from experimental to deductive. But the “deductions
“which Bacon abolished, were from premises hastily
“snatched up, or arbitrarily assumed.  The principles
“were neither established by legitimate canons of ex-
“perimental inquiry, nor the results tested by that
“Indispensable elenient of a rational, inductive method
“ —verification b STpeCIfIC experience.  Between the
“ primitive method of deduction and that which | have
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PRELUDE, 9

“attempted to characterize, there is all the difference
“which exists between the Aristotelian physics, and
“the Newtonian theory of the Heavens.”

Physical andmetaphysical philosophers make numerous
deductive theories which cannot be tested by actual veri-
fication. In one school of thought, physical force alone
IS deemed infinite in extension and duration; in another
school, creative mind is believed to be infinite, These
questions will, henceforth, have to_be discussed on the
field of biological facts_and prmm[)les. The exclusive
rule of physics, mechanics, and mathematics, as umpires
of philosophy, is over; the organic and the inorganic
sciences, must sit togfether in the seat of Hudgmen_t. _

A few quotations Trom Mr. J. S. Mill’s éxamination
of “Sir W. Hamilton’s Philosophy,” will enable us to
make this plain. _For instance Ep. 418):— _

“Sir W, Hamilton thinks that the obstacle to belief
“does not lie_ solely in an incapacity of our bellevmgz

facult}/, but in obﬂectlve incapacities of existence; tha
“the ‘fundamental laws of thought’ are laws of ex-
“istence, t00, and may be known"to be true not only
*of ey but also of noumena.  Of this, however;
“as of all else relating to noumena, the verdict of philo-
“sophy, | ap]grehen,d,_ must be that we are entirely
“lgnorant. The distinction itself is but an idle one,
“for since noumena, if they exist, are wholly unknow-
“able by us, except phenomenally, thro_ugh their effects
“on us; and since all attributés which exist for us,
“even in our fancy, are but phenomena, there is nothin
" for us either to affirm or deny of a noumenon, excep
“ phenomenal attributes ; existence itself, as we conceive
“It, being merely the power of producing phenomena.
“Now in respect to phenomenal attributes, no one
" denies the three ‘fundamental laws’ (of logic) to be
“universally true. Since then, they are laws of all
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10 OUTLINES OF ONTOLOGY.

“ Bhenomena, and since existence  to Us no meaning
“but one, which has relation to phenomena, we are
“quite safe in looking upon them as laws of existence.
“This is sufficient for those who hold the doctrine of
“the relativity of human knowledge. But Sir W.
“Hamilton’s opinion is, that we do know something
“more than phenomena: that we know the primary
“ qualities of bodies as existing in the noumena, in the
“things themselves, and not as mere powers of affecting
“Us (P._421). But if the mind is incapable of thinking
“any hm_? respecting noumena, except the phenomena
“whiich it considers as proceeding from them, and to
“which it can appeal to test its thoughts; and if we
“are under no necessity of thinking those otherwise
“than in conformity to what they really are; we may
“refuse to believe ‘that our generalizafions from the
“ phenomenal attributes of noumena can be applied to
“noumena in any other aspect, without in the least
“invalidating the operation of thought, in re%ard to
“ an){thm_g to which thought is applicable. 1f the only
“real objects of thought, even when we are nominally
“ speaking of noumena, are phenomena, our thoughts
“are true when they are made to correspond with phe-
“nomena; and the possibility of this being denied by
“no one, the thinking process is valid, whether our laws
“of thought are laws of absolute existence or not.”

With this difference, however, that in one case we
refuse to look into the complex unity of abstract prin-
ciples, apart from their special manifestations in_concrete
phenomena.  Mathematicians deal with algebraic factors
In the calculus, irrespective of their special illustrations
in practical mechanics, Bhysws, and geometry! s there
no scientific use in algebra and the calculus, in abstract
mathematics, apart from their actual existence in con-
crete facts ?
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PRELUDE. 11

Evidently Mr. J. S. Mill does not see the use of
abstract biologies or ontology. What does he admit?
that “existence itself is merely the power of producmg
ghenom_ena.” "Very good. But is not that enough’

omething must pre-exist, as an organizing force to pro-
duce the complex mechanism of the Phrsm,al body, the
complex phenomenon of the experiential mind,

ay we ask if the refusal to admit the distinction of
abstract mathematics, apart from special aﬁpllcatlon_s,
would not “invalidate the operations of thought, in
regard to anything to which tho,uPht is applicable?”
[$'it rational to asSert that the distinction 1tself is an
idle one, for since noumena (if they emst%are wholly un-
knowable to us, except phenomenally—there, is nothing
for us either to affirm or deny, of a noumenon, except
phenomenal attributes.

And is not that enough? And does not the whole
ontological question—as a factor of natural religion-
rest upon this distinction of asse_rtln(f_ or ,den;/m% eternal
laws and forces directly, or by implication? The cos-
mologlcal manifestations of naure proclaim the existence
of indestructible power; co-extensive, at least, with the
cosmic universe.  The organs and functions of the
human body proclaim the "existence of an organizing
Pr;nmﬁle, or soul, sufficiently powerful to form and sus-
ain the physical organism “and the experiential mind,
during their temporarY operations in this natural world.
And these are eternal laws and forces which are the
data of ontology. o _

|t is not the |nde_struc_t|b|I|tY of immaterial forces and
the universality of invariable laws, which is denied b
positive philosophers, and therefore, to this extent, they
admit the existence of eternal causes, as factors of onto-
logy; it is the existence of a spiritual and invisible
universe which they place in doubt, while refusing to
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12 OUTLINES OF ONTOLOGY.

examine or to give credence to such experience as his-
to(rjy and tradition offer us.  And what Is worse, In
order to elude the question of biological noumena, as
abstract principles of science, the){ endeavour to dis-
Parage the use of the words ontological, eternal, and
ranscendental, as if these words were not as applicable
10] ph%smal, as to spiritual laws and forces. We shall
find, however, by a systematic investigation, that eternal
principles and laws of phenomenal evolutions are neces-
sarily both transcendental in the abstract, and immanent
in every possible world of concrete motion and muta-
tion, natural or spiritual. ~ And, moreover, that it is
possible to form illogical inductions in both the “psy-
chological ™ and the *intuitive ™ schools of J)hﬂ_osophy,
by the abuse of either the inductive or deductive me-
thods of speculation. ~ As disciples of Bacon, we should
endeavour to unfold the * _ Zateschema
and the “Zatens Processus ad formam,” in order to dis-
cover the laws revealed in these aspects of the scheme
of nature, both of which are manifest in living organ-
isms. We cannot know the nature of immaterial forces,
either physical or spiritual, but we can ascertain the laws
of form and motion, in all kinds of phenomenal ereation.
We do not know the nature of heat light, electricity,
and_gravitation in the atomic, molecular, and cosmic
motions and mutations of matter, although many impor-
tant laws of chemical, physical, and mechanical science
have already been discovered, It is not the incompre-
hensible nature of immaterial forces, but the laws of
motion and mutation, manifested by these invisible forces,
that we have to discover in the study of phenomena,
both physical and hiological. T _
The pursuit of knowledge thus defined is not an idle
occuRatlon. We know where to look, what to look for,
and how to look for it. We know that we can ascertain
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PRELUDE, 13

the laws_of number, order, weight, and measure, in all
possible fields of observation.

The number of what, we may be asked ? The order,
weight, and measure of what?” To which we answer—

1" There are constituent laws of number in every com-
plex organism, individual or collective, in every world;
and these are openIY_reveaIed in the human body.

2. There are distributive laws of order and arrange-
ment in every complex organism, cosmic and epicosmic,
and these are easily discerned in biological phenomena.,

3. There are associative laws of =, or atomic
affinity, molecular cohesion, and cosmic cI;raV|tat|on in
every complex orﬁanl_sm of nature, physical or biological,
individual or collective, cosmic or epicosmic, planetary
or sidereal, to requlate the combination of integral elg-
ments in social harmony and community of action.  And
thesl?j are manifest i man, not to” mention cosmic
worlds,

_ 4. There are rythmic laws of measure and proportion
in every complex organism, to regulate the liberty and
independency of ever¥_elen1ental|nteqer|n the various
movements and mutations of the whole community, as
an industrial, artistic, scientific, and social integrality,
and these are easily discerned in civilized communities,
and in cosmic worlds.  These are invariable laws which
come within the limits of the relativity of human know-
ledge ; fundamental factors of organic science and phi-

losophy.
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PART L—INVESTIGATION OF PRINCIPLES.

SECTION I.—THE UNITY OP SCIENCE.

“Man is the measure of all things.”
“ Omnia reguntur numero, pondere et mensura.”

Is_there an all comprehensive unity of science in the
mind of the Creator? Is this unity embodied and
revealed in the creation? IS nature "a chaos, without
form and void, or is it an organic umt){ of forms and
forces ? Are there eternal and immutable_principles of
force and motion manifest in the uniformities of muta-
tional phenomena? and if there be, where are they seen
in a form or forms which may be analyzed ?_

Principles of unity must be_embodied in forms of
unity, and these aré various in nature. Individual
?Iobes and solar systems are complex units of creation.
ndividual organisms and classes of organisms are com-
plex units of the animal and vegetable kingdoms of our
planet. What then, are the laws of organic unity and
equilibrium in an}/ of these complex units? Are” they
alike in all, or not alike ? Are all earthly bodies like
the human bod?]/; all heavenly bodies comparable with
the earth. Is the difference we seg, a difference of form
alone, or one of principle: one of kind, or mereI)( of
de%ree? |s there a law of cosmic unity_for every globe
and every solar system; for every individual organism,
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THE UNITY OP SCIENCE. 15

and every class of. organisms? Are there immutable
laws of ‘order, number, weight, and measure, which
requlate the ever changing phenomena of life and or-
ganization in the world™? “Are the Prlnglples of unity
In human nature the same as those ot universal nature;
and if they are, can the sciences be classed systematic-
ally on these Prmmples, S0 as to become accessible to
human understandingP

Is there a science of imperfect human nature; a
science of imperfect universal nature; a science of
Ferfect Divine Being?  And have these sciences any
aws in common? The existence of God, of man, and
of the_universe may be self-evident to many minds, but
the existence of Divine Being is_deemed ari open ques-
tion by some philosophers.”  The “intuitive school”
deals with these questions in one way, while the
“empirical school” deals with them in another; but
even the acutest thinkers of the latter admit that “ one
“Iummous_Prmmp_Ie IS worth a thousand unconnected
“facts, for it contains within it the seeds of a thousand
“ discoveries.”— (Aristotle, by G.H. Lewis, p..290.) Is
it possible, then, to find a ™ luminous principle™ as a
gulde to the discovery of laws in the creation? We

elieve it is, if man be a microcosmic emhodiment of
all the laws and forces of the macrocosm. _

All thinkers admit the existence of immaterial forces
and laws, as permanent causes of form and motion, and
this is quite sufficient for the groundwork of ontological
science. The phenomenal exiStence of suns and planets
IS never questioned as the basis of cosmological science ;
and_the existence of ||\_/|nP organisms on our globe, are
positive data of hiological  science. Ontolo?mal, C0S-
mological, and hiological distinctions, are nafural then
In the prlmary_anal¥3|s of the unity of science ; and if
human nature is ontological as well” as cosmological, we
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16 INVESTIGATION OP PRINCIPLES.

have in it a key to both material existence and imma-
terial Prmmples of being; this we shall find to be a fact.
Immutable laws and indestructible forces, although in-
visible and immaterial, are revealed by uniform modes
of manifestation in visible and mutable phenomena; and
thence it is that positive science is accessible to man.

We have seen in the first volume what the factors of
organic unity are, in the human body, and that they are
the same as those of all the organisms and realms of
our globe. . We have now to show that principles are
the Same in every realm of nature; in every aspect of
science and philosophy.

We need not ask those who deny that eternal laws
and forces are manifest in man, where they are to be
found, because they do not know, and Cannot tell.
Doubts are nevertheless legitimate reasons for inves-
tigation, and we must do our best to fix the limits of
mquw%, and distinguish questions of immutable laws
from those of experiential and mutable phenomena.

Dr. Whewell, in his “Philosophy of Discovery,”
shows how the ancients dealt with these questions,
from the very limited data of positive science which
they had obtained by observation and analysis.

“The knowledge of geometrY of the” Greeks,” he
observes, (p. 352,% “was the starting point of their
* sound thosophy. It showed that Something might
“ certainly be known, and it showed in some degree,
“how it" was known. But the Greeks tried to' go
“beyond geometry in their knowledge of the uni-
“verse ; they tried'to construct a science of astronomy,
“of harmonics, of optics, of mechanics. In the two
“ former subjects they succeeded to a very considerable
“extent.  The cluestlon then arose, what was the philo-
“ sophical |mRor of these new sciences ? What light
“did they throw on the nature of the universe; “on
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THE DNITT OP SCIENCE. 17

“the nature of knowledge; on the nature of the
“human mind ? These questmns Plato attempted to
“answer. He said that the nature of these new sci-
“ences is this :—that the universe is framed “PO” the
“Divine ldeas; that man can, to a certain extent, obtain
“sight of these ideas ; and that when he does this, he
“knows concerning the universe. And again, he also
“put the matter otherwise—There is an intelligible
“world, of which the visible and sensible world is only
“adim image. Science consists in understanding the
“intelligiblé” world, which man s, to a certain extent,
“abletodo bY the nature of his understanding. This was
" Plato’s philosophy, founded upon the progress which
“human knowle i had made up to his time.”

Dr. Whewell adds Rp. 3H3) _

“It seems to me that new inferences remain to be
“ drawn of the nature of those which Plato drew, and
“those | here attempt to adduce and illustrate.”—(See
his “Philosophy of Discovery.” _
_In addition to all that Dr.”Whewell has put forth in
his valuable wrltm%s, is there any new development of
?osmve science which will enable us to carry forward
he work of philosophical induction from the point
where Plato left it, and from that which his followers
in modem times have been able to attain ? We believe
there is, and that the science of biology furnishes a key
to organic philosophy.

FAITH, SCIENCE, AND PHILOSOPHY.

W hat is Faith —There is an increasing undercurrent

of discussion between Christian and sceptical rationalism

which requires a technical definition of the word Organic

Faith, by which we denote that drawing of the human

soul to “God, which is analogous to the gravitation of
VOL. 11, 2
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18 INVESTIGATICN CP PRINCIPLES

the human body to the earth and of the planets towards
the sun.  This’is quite distinct from any form of intel-
lectual belief, creed, or opinion, being more akin to trust
and confidence than to mere degrees of probability in
an)</g|ven_doctr|ne. _ _
eneration may be compared with Faith, as solar
?ravnat_lon and “tllumination ma>{_ be compared with
terrestrial attraction and reflected light. Organic faith
Is the force of stabﬂﬂx in spiritual nature, as the phy-
sical grawtatlon of the planets towards the sun and
towards each other is the cause of stability in the solar
system.  As the sun attracts the planets, so the Divine
pirit attracts all human spirits, whether they are con-
scious of the influence or not; and to say that |ora_ye_r IS
useless because the laws of nature are immutable, IS just
as irrational as to affirm, that parents cannot listen to
the supplications. of their children and afford them
succour, without infringing natural or spiritual laws.
Parents do not always give their children exactIK what
they ask for, as that might be injurious ; but they do
supgly them with that which is beneficial in case of
need.

Again ; we must have faith in the existence of natural
and spiritual laws of order, or we could not deem it
rational to look for laws of any kind in nature,

W hat are Science and _Phil_osophy?—The word
Science IS _aﬁPhed to the invariable faws of order,
number, weight, and measure, in the phenomenal ex-
perience of the human mind, amidst the ever changing
states of forces and relations in the universe.

Organic science has, nevertheless, a deeper and_fuller
meanm% than the word in its ordinary acceptation, as
applied 10 I|V|ngborgan|sms. [t means the unity of all
the sciences, as branches of one universal law Of order
and association,
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THE UNITY OF SCIENCE. 19

~The word Phitosophy 15 USed In a double sense;
first, to denote the laws of order in a given science;
secondly, to denote a speculative inference derived from
the known finite sphere of experience, and applied to
the unknown limits of nature. S

What are the meanings of the words physical i)hl_|0-
sophy, mental philosophy, positive Rhlloso fy, evolutive
philosophy, and organic philosop ?]/? ental philo-
sophy 1s ‘merely a Dranch of psychology. “ Physical
philosophy” and *“positive phildsophy™ supposé the
universe fo be a mechanism, and endeavour to explain
its laws by means of the mathematical, the physical,
and the mechanical sciences alone. Evolutionists have
consulted physmlo&ncal science as a means of supRIe-
menting the " defects of physical speculations, but they
have not avowed that evolutive science leads natura!lx
to organic speculations, and must ultimately deal wit
nature, not as a_mechanism only, but as an organism.

The _convertibility of forces, so- much dwelt upon by
physicists, would ultimately lead to evolutive phe-
nomena, as these lead to ofganic principles and forces;
so that the drift of rational phllosoph% in the present
age, is from the Physmal and mathematical to the biolo-
gical and sociological sciences; from the speculative
study of nature as a mechanism, to that of nature as
an organism.  The meanings of the words faith, science,
and p ||050ﬁhy, then, are somewhat various in different
schools of thought, and we must endeavour to explain
them from a point of view which may possibly conciliate
physical with biological philosophy..” _

A short _quotatlon from the writings of Sir Henry
Holland, will serve to show the tendency of modern
scientists in this direction. In his “ Medical Notes and
Reflections,” he observes, (P. 328)—

“Much has been done to extend |an|9/ |2to that
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20 INVESTIGATION OF PRINCIPLES.

“region of general laws towards which so many
“separate paths converge.  The suggestions derived
“from every part of physical science, and especially
“from the researches of Faraday on the mutual cori-
“nexion, interchange, and preservation of the elemen-
“fary forces, havé been methodized and analyzed
“ bz Mr. Grove In a \_/err remarkable treatise on the
“*Correlation of Physical Forces.” To him we un*
“ doubtedly owe the first precise exposition of this great
“doctrine, to which Dr." Carpenter has given further
“ extension, thouqh with less certain dafa, by a paper
“‘On the Mutual Relations of the Vital and Physical
“Forces,” (Phil. Trans, for _1850.?] All science tends to
“prove the unity of creation, through the evidence it
“affords of mufual and universal relation of parts.
““Lunivers, pour qui saurait I'embrasser d’un’ seul
“point de vue, ne serait qu'un fait unique et une
“grande verite,” says an eminent philosopher, though
“in one sense it may seem a vague imagination, yet n
“a larger scope of view involves the Tgreat result and
“term of all phllosophx. The “single fact’ and *great
“truth’ is that of one Almighty cause ; a conclusion to
“which we are irresistibly carried forwards_from every
“side, surmounting in this inference, those intermediate
“ gradations of existence and power which are too dimly
“seen to be rlgzhtly apprehended by the faculties of man
“n his present state of being.”

And again, (p. 181) :—

“By facts already attained, and methods of thought
“previously acquired, the mind hbecomes capable - of
“passing ‘beyond its actual knowledge, and gain*
“Ing what may be deemed certainty, as the result
“0f combinations which have never” yet existed, or
“if emstmg, have never hefore been ‘the subject of
“human observation.  Physical science abounds in

s G00QE



THE UNITY OF SCIENCE. 21

"examples where predictions thus made have been
“verified in the event.  The conversion by two reflec-
“tions in glass, of the plane Polarl_zatlon of light into
“the circular, is an instance of the highest class of such
“ generalizations directed towards the future and realized
“In the progrrfess of research.  The undulatory doctrine
“of light offers other examples no less remarkable, in
“the anticipation by a profound theory of complex
“ effects wholly unknown as facts, and evén in seem[n%
“ contradiction to all analogies of the science, yet whic
“ experiment has since established as real and in har-
“mony with other laws of light. ~ The loftiest attributes
“and objects of a philosophical spirit all lie in this
“direction. Here it is passing from *the region offacts
“1o that of laws’ that man takes his peculiar position in
“the scale of created beings, and here also, that the
‘ mtetILect”of one man stretches furthest beyond that of
another.

If all the sciences lead us from “the region of facts to
that of laws,” it is important to distinguish the one
from the other; this is the special business ofontology.
_ Classification of the Sciences_.—ThE_ﬂ&th_ﬁ' I5-
tinctions of science, in parallel with their limits and
their uses, are methodological, cosmological, and ontolo-
gical. The human mind discovers certain laws of nature,
and creates special sciences to register these principles
of order, as methods of investigation and of demonstra-
tion ; and thus we have a methodological group of sci-
ences. When these have been applied tothe ordinary
Purposes of life on the surface of our globe, and found
0 be perfectly apRhcabIe to all phenomena within those
limits, we apply them to cosmic worlds, and thus obtain
a cosmologica _grou& of sciences. By this means we
gain some positive knowledge, but find that we have
not yet fathomed all the depths of nature.
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22 INVESTIGATION OF PRINCIPLES.

There is in the human heart_a pre-conscious reflex of
the Eternal Being, and aYearmn_? for some degrees of
knowledge of the principles of life in man, in God, and
in the universe. IS it possible to measure the unknown
by the means which have, to some extent, explained the
known? Do the laws which rule the phenomena of
life and organization in man, also rule the unknown
forces and phenomena of life and organization in all
creatures ? It is commonly believed they do, and hence
the admission of a third %roup of sciences, the ontological.
This speculative mode of reasoning from the known to
the unknown worlds of laws and forces, is called philo-
sophy, and the most general outline we can trace of the
natural delimitations “of science, is shown in the follow-
ing synopsis: all subordinate distinctions being mar-
ts_halled under one or other of these general denomina-
jons .—

SYNOPTICAL TABLE OF THE SCIENCES.

Infinite Being, (T F‘%éi%?éive

f ntology 0

g 11 SN S

% ' |Io%o?9 .
W. Ontols%hoy)\ns le worlds.  (Organic philo-

CIENCES. 0
o] R A
C%smologlcal ,],g/l. ?aalactocosm s oloalaxy, Miky Wy,
CIBNCES. odiacosmics. (ﬁ ia ﬁnlm % ?ns ellatioris.)
. Poltcosmics. * (Double or multiple stars.
g(. Monocasmcs, (Solar system.
"y, Biololgics. Spgcial.apg

\f neral.
. &I . Sociologics. ~ Special an enerall.
Me odoIo/gmaIJ megmalcs. ecial an nera].
cence™ 111, Me an'{cs. ecial and (enera
1. Mathema ecial and er?eral.

ICS,
M. Physics. gpeugl and general.

In the methodological group of sciences we proceed
from the most general and external to the most special

i
)
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and internal kinds of forces and modes of action in
nature. Mathematics _physms, and mechanics deal with
matter and motion chief y; while dialegmatics, socio-
logies, and biologies deal with mind as well as matter.

Comte places the b_|oIo?|ca| sciences before the socio-
logical, in' his synopsis of progressive descent from the
most simple, general, and external, to the most complex,
special, and internal: but we must not allow imperfect
definitions to quide us, in systematic classification. The
division of labour in collective humanlt}/ causes each
individual to represent a fraction only, of the complex
organic unit of all kinds of forces and varieties of func-
tions; while the individual organism, as a complex
unity, contains,all kinds of immaterial forces and phe-
nomienal varieties of function, psychologically and phy-
siologically consociated, so as fo represent the most
%er_ftect finite type of infinite, complex, organic unity or

eity.,

Inythe cosmological group of sciences, we proceed from
the lowest solar degree of complex unity, to the highest
sidereal degree of integral unity; from a simple solar
system of " individual “orbs, to the whole pancosmic
universe. , _

In the ontological group of sciences, we proceed from
the study of the laws of being in the visible universe,
to the faws of immortality in the supernatural or in-
visible universe. . _
~ We are conscious of a mortal and an immortal ex-
istence, both for individual man and for humanity, We
may postulate eternal and transitory factors and func-
tions, in all kinds of cosmic forces and mutations. The
methodological sciences applied to transitory states of
existence only, would not include the immortal life of
man, nor _the eternal laws and forces of perishable
worlds. The same laws of coexistence and sequence
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24 INVESTIGATION OF PRINCIPLES.

exist in the human mind, whatever world it may in-
habit, and_ therefore we can apply the methodological
sciences with almost e(iual certainty, to both the visible
and the invisible worlds of life;” to both the cosmo-
logical and the ontological aspects of nature. ~ Abstract
views of laws and principles may disregard time and
space, but concrete views of force and motion cannot
exclude the ideas of coexistence and succession. Dr.
Whewell goes so far as to say, in his History of Scien-
tific Ideas, (vol. i. p. 219), that “we_are human beings
“only in so far as we have existed in space and time,
“and of our human faculties developed by our existence
“in space and time, space and time are "necessary con-
“ditions. In like manner we are human beings only in
“ 50 far as we have hodies and bodily _orqans, and “our
“hodies necessarily imply material obdecs external to
“us. And hence our human faculties, developed by our
“bodily existence in a material world, have the condi-
“tions of matter for their necessary laws.”

This shows that space, and time, and bodily form of
some ethereal kind, must be necessary conditions of co-
existence and sequence in the supernatural world, as well
-85 in the natural. _ , _

Astronomy does not include all the aspects of cosmic
nature, and ‘therefore we use the word cosmology, to
denote a systematic view of life and motion on™ the
surface of our globe, as well as organic distribution and
arrangement in the perennial forcés and motions of the
sidereal heavens. Many suns and solar systems are
grouped together in different degrees of complex unity
and definitions_are_required for each of the primary and
secondary distinctions of simple and double stars, in
multiple‘and universal systems of suns and planets.

The word philosophy Includes a general definition of
all kinds and degrees of ontological speculation, but
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requires. a quallfyln% adjective for each subordinate
distinction; and ds the Perfe_ctlon of all science is an
accurate methodical abstraction and symbolization of
eternal forces and mutable phenomena, it requires a
definite translation of concrete factors into abstract
terms.  For instance, the phllosoth of infinite being
can onlx be a _knowledPe of eternal laws and forces;
that of the invisible world can only be a knowledge of
religious _revelation and perfective prmulples; that of
intermediate worlds can only be a knowledge of evo-
|utive. factors and phenomena; and that of the visible
world a knowledge of the scheme of nature in all com-
plex organisms. _ _ _

These distinctions_of science require approtpr[a_te e-
nominations, subordinate to the general definition of
philosophy.  Thus— _

|.” Organic or systematic ontolog?/.
[I. | Qrganic or systematic cosmology.
|1, Orﬂamc or syStematic methpdolo%y.

The first of these may e fitly subdivided thus :—

1. Transcendental organic phllosoph¥. Theosophy.)

2. Perfective organic philosophy. = (Theology.)

8. Evolutive organic philosophy.

4, Constitutive organic ph|IosoTphy. _

The subordinate distinctions of systematic cosmoIoFy
and methodolo% are sufficiently definite in the table,
-and need no further notice, o

From this fqeneral outline of classification, we may
now proceed fo the details of each division to obtain
some knowledge of the real unity of all the sciences.
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20 INVESTIGATION OF PRINCIPLES.

SECTION 11.—METHODOLOGICAL SCIENCES.

B efore W eXplain the primary divisions of this section
of our general synopsis, we will give a table of sub-
divisions, that the reader may have an idea of their
relative affinities, before we enter info more minute
investigations.  The table will not explain itself, but
it will show what is to be explained.

TABLE OF THE METHODOLOGICAL SCIENCES.

IV. Biologics. hysical bjology.
§ @mﬁ?g i,

piritua

HI. Sociologics. dustnal or an|zat|on é}deconomy
rtlstl or |zat|on an econorrrw

C|en |co anization and economy.

) oma orgartization an polity.

usmal sciences (i artatlve
ngul tlc suence ar a

r% |c suences ara|v
thodic sciences (i ve |gat|ve

2. Dialegmatics.

II. Mechanics.

cal Statics namics.
aroo glc Satics and Hyna

ICS.
eometry.
It me IC.

% a€icu US,

[. Physics. otolo |cal hysics and ch |cs
ec roﬁJ Ical pnysics an emlcs
[n oqg ?SICS n emlcs
arological pnysics and chemics.

A very brief account of the secondary and tertiary
subdivisions of these sciences, will be sufficient as an
introduction  to ontologY but we must give a reason
for substituting technical for popular names and defini-
tions in a general classification. It will be observed

caI tatlcs and dynamics.
Eec ro |ca stafics andd éjg{?amms.
1. Mathematics. E

— e > — e — ~—

ooy G000



METHODOLOGICAL SCIENCES. 21

that_neither chemistry nor mixed mathematics find
special places in the “preceding scale; the reason is
that chemistry belongs to the genetic aspect of all
the physical and mechanical sciences, not to mention
its connection with mmeralogw and physiology; applied
mathematics belong also to all the sciences.

~“0ld things under new names” are not pleasant
innovations, but new insights into old sciences cannot
be obtained without new methods of investigation, and
these require more accurate limitations and definitions
than those which have prevented them from making
further progress, in the explanation of natural phe-
nomena.  New technical expressions do not displace
the old ongs, in such cases : they merely assume special
functions in new developments, and leave the old ones
standing, as the landmarks of popular phraseology, still
useful, and even necessary, in a ||tera(rjy point of view.

Chemistry, astronomy, and applied mathematics are
names that will last as long as our Iangua%e, although
we sometimes find no place for them ‘In the primary
distinctions of universal science, _

M at_hgmatics.—o_r?_anl(; method co-ordinates all natu-
ral definitions and distinctions, in parallel with those of
human nature, and as these, being unfamiliar, may seem
arbitrary in some cases, we briefly explain our réasons
for adopting them. _

Mathematical laws of order, number, weight, and
measure rule all the phenomena of nature, and there-
fore mathematics pervade all other sciences, and consti-
tute, in fact, the very foundations of positive certainty.
Pure mathematics form a distinct branch of science
while apﬁlle_d mathematics affect not only the physical
and mechanical sciences, but also the biological and the
sociological, not to mention the cosmological and the
ontological.
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Besides the Pure ?e_ometry of artificial forms as
recognized and taughf in sctiools, there is an applied
geometry of inorganic and organic forms, (animal
Vegetable, and mieral,) and this is_partly recognized
in crystallography, but not much studied, that we “know
of, with regard to the geometrical forms of hones and
other parts of animal organisms. |

_In physical biology we have anatomy and physiology,
histology and embryology; and_in “each bfanch "of
mathematics we have corresponding subdivisions. In
?eometry, for instance; 1st, the genesis of geometrical
orms and science; 2nd, the geometry of artific al
forms; 3rd, the geometry of organic forms; and 4th,
the characteristic ‘properties of conic sections, and of
all other geometrical forms.  The movement of a point
gives a ling, and the forms of squares, cubes, circles,
cones, spheres, cylinders, as special types of lines,
surfaces, and solids, are generated by Simple or com-
plex motions. The pure "geometry of artificial forms
IS that commonly taught in-schools; and the geome_try
of organic forms is a natural branch of mathematics.
The characteristic properties of conic sections and other
forms, is a fourth distinction, in parallel with physio-
|0§%IC&| characteristics in biology, and we have thus four
natural distinctions in geometry.

Arithmetic has also four natural aspects; 1st, the
genesis of numbers; 2nd, the definite numbers of
elementary combinations; 3rd, the constituent num-
bers_oforgamsms; and 4th, the properties of numbers
manifested in musical vibrations, and in systematic
anatomy.  Constituent organic numbers and fractions
are thus recognized as a distinct branch of mathematics,
variously illustrated in different complex organisms.
The same distinctions exist in algebra, and in the cal-
culus. Operations and differentials must apply to in-
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organic and orct;an_lc.factors and functions ; both involve
peculiar characteristics, and neither could exist without
a history of their genetic evolution. ~ Mixt mathe-
matics find a place In each of our subdivisions, and in
fac%, all the sciences involve pure or applied mathe-
matics.

P hysical Science. — Heat, |Ight, eleCtrlClgf and
gravitation. In each of these we have four Jifferent
aspects. In photological physics and chemics, the
chemical generation of light is one aspect; the phy-
siological absorgtmn of Tight is_another; radiation
and Teflection belong to catoptrics: refraction and
polarization to dioptrics, S

Electroma(ﬁnetlc phenomena afford similar distinctions.
The chemical generation of voltaic electricity ; the phe-
nomena of conduction and induction ; andthe physio-
logical characteristics of electro-magnetism, form distinct
aspects of this branch of science, ~

Thermological physics and chemics involve the phe-
nomena of radiation, and conduction, and the generation
ofheat, with the characteristics of latent and specific heat.

Barological physics and chemics also Present four
parallel aspects of motion and inertia, attraction and
repulsion, with their different characteristics in all the
phenomena of sidereal coherence, cosmic gravitation,
molecular cohesion, and atomic affmlg. o

In dealing with these general definitions, we need
not enter into questions of special science. It makes
no difference to ouy views of systematic classification, to
observe that chemistry explains the laws of atomic affini-
ties and definite proportions ; thsmaI and mechanical
sciences explain the laws of molecular motion and co-
hesion in solid, liquid, and gaseous hodies ; astronomy
explains the laws of cosmic gravitation in our, solar
system; and the perennial cohesion of the sidereal
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heavens is a fact, thou%h unexplained. All we have
to do here, is to show that these phenomena, belong
to the barological aspect of universal physics an
chemics, as a primary  division of the methodological
sciences. _ _ ,
M echanics,—Besides the purely physical and chemi-
cal aspects of the material forcés and phenomena of
nature, there is a mechanical aspect of all these forces.
There are photological statics and dynamics in the
modes of motion and inertia peculiar to light: electro-
logical statics and dynamics in the modes of motion
and equilibrium manifested by electricity and mag-
netism; thermological statics™ and dynamics in the
modes of motion and latency observed in heat; baro-
logical statics and dynamics in the modes of motion
and tension displayed‘in the sidereal heavens, in_cosmic
gravitation, molecular cohesion, and atomic affinity. It
IS not our business to explain the laws of mechanics
but we may observe that all kinds of physical force and
motion have mechanical functions, and that statics and
dynamics appl\x/ to every possible kind of mechanical
equilibrium.~ We do not know how far the laws of
mechanical force may have heen detected in the phe-
nomena of light an _eIectn_utY, but these two modes
of motion are necessarily subject to the same kinematic
principles as all other mode$ of motion manifested by
Indestructible physical forces. The mechanical forces
of sidereal cohesion and cosmic gravitation need not
be questioned: the molecular forces of cohesion in
elastic gases, flexible I|%1U|ds, and rigid or elastic solids
are equally familiar.  The atomic forces of physical and
Physmlo ical phenomena are not less positive; and all
hé modes of motion and of tension, in these physical
forces, are legitimate data for the science of kinematics.
Atomic mechanics are practically useful in explosive com-
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pounds and in blasting operations: molecular mechanics
are familiar to sailors who wet their ropes to tighten
them for _urFoses of traction ; %ravnatlo_nal mechanics
are familiarly known in waterfalls, which turn mill
wheels and sét machinery in motion. N

The heat of the sun is known to raise vast quantities
of vapour from the sea, which vapour bem% condensed
into clouds, falls in millions u_ﬁ)on millions of tons weight
of water to the earth again, filling lakes and rivers, and
propelling the machinery of flour-mills and other useful
engines for the benefit of man.

he light absorbed by plants upon the surface of the
globe in prehistoric ages, can be liberated from the coals
and oils now buried in the howels of the earth, and thus
be rendered useful to the present generation of mankind.
Electrical forces are stored up in all the physical bodies
of the planet, and can be_set in motion for the use of
man in telegraphic mechanisms, and in numerous other
ways subservient to the uses of the world. Heat, I|?_ht,
electricity, and gravitation, then, are modes of motion
subject to the laws of static and dynamic equilibrium in
all ‘the realms of nature, and form the proper data of
that general branch of science called mechanics.

In"each of the four great modes of motion, light, heat,
electricity, and gravitation, there are four leading asEects
of mechanical science, namely: statics, dynamics, kine-
matics, or the abstract properties of motion, and the
genesis of motion by artificial means, or the rupture of
static equilibrium and inertia. We need not_awell on
any of these aspects of special science, in our simple out-
line of a systematic classification. _

Matheniatics pervade r1])hy3|cs; these involve me-
chanics ; and here ends the “outward sphere of investi-
8at|on, although the same principles descend to inner

epths of nature which now come under notice. New
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sciences must be discovered to unfold the laws which
govern orga_nlc phenomena, as manifested in the world
of living beings. . -

Dialegmatics, sociologies, and biologies form a distinct

subsection. The first is the Science”of exgressmn and
investigation ; the communication of thoughts and feel-
ings from one being to another.  The wordis unfamiliar,
but Mr. A. M. Ampeére has given very good reasons for
coining it, and to his explanations we refer the reader
who is interested in these questions.—(Essai sur Ia
Philosophie des Sciences.  Paris, 1834, p. Xliii.)
_ Dialegmatics—This general branch of knowledge
includes the musical, linquistic, dramatic, and method-
ical sciences, and each of these presents four aspects—
melody, harmony, musical composition, and philhar-
monics (the history of musical science and invention
in all countries and all age? form the leading subdi-
visions of musical science ; and acoustics (applied mathe-
matics) lie at the root of them ; we say lie at the root
the root itself being in the human mind, while physical
vibrations are external Phenomena. _

Grammar, Io?m _rhetoric, and philology are natural
subdivisions o _hngm_stlcs. Histrionics, dramatics
poetics, and philopoetics, (the evolutive history of
poetic and dramatic art and progress) are the most
natural subdivisions of dramatic science (distinct from
dramatic art, as theory from practice.) ~Methodics pre-
sent the same quartern_ar){ order of subdivision. Experi-
mental methods, statistical methods, organic methods, and
historical or evolutive methods are distinct branches of
the one great investigative science of methodics, Dia-
legmatics thus include music, linguistics, dramatics, and
methodics, and each of these contains four subdivisions.
We need not dwell on the three first, which are wholly
impartative, but the fourth, being mainly investigative,
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an?_ not well understood, is worthy of a more extended
notice.

Methodics, as a branch of science, can hardly be said
to exist in all its fulness. Experimental metfiods have
been much developed since the time of Bacon and the
Novum _Or%anum  statistical methods have been more or
less cultivated by political economists, and some histo-
rians in modern times ; evolutive method has heen re-
cently much noticed, as the means of establishing a
“new philosophy _but organic method has not been
named or thought of until very lately ; unless we recog-
nise the intuitive conjectures of Pythagoras and some
modem authors, who speak of music as a type of natural
orqamc method. _

tmust be acknowledged, however, thatjust asastrology
was the natural precursor Of astronomical science, (and
alchemy of chemistry). so utopian theories are the natural
P_recursors of true social science ; and moreover, as posi-
lve science progresses towards completeness in " any
branch (as in the chemlst%y of the present age) many
of the intuitive notions of antiquity are found to be
very close approximations to the real truth ; and not a
few of the modem facts of social progress, such as the
establishment of infant schools and’ cooperative societies,
owehthelr origin to the speculations of utopian philo-
sophers. o

Each of the four branches of methodics is necessary
for a complete investigation of natural phenomend
though one is_more useful than another in speual
studies. Experimental method is indispensable in the
acquirement of physical science, while' other methods
are necessary to harmonise the laws of %h sical with
those of biological phenomena. The habifual use of
any one method alone, generates conflicting theories in
different schools of thought. .

VOL. 11,

ooy G000



84 INVESTIGATION OF PRINCIPLES.

The so called “ new philosophy” (of the experimental
school of smence? based on the theory of the converti-
bility of physical forces, is one of this kind ; the philo-
sophy of the evolutive school, based on the theory of the
evolution of organic forms and forces, as propounded b
Lamark, Darwin, and the author of “The Natural His-
tory of the Vestiges of Creation,” is another: the statis-
tical Rhllosoph of history, as propounded by Mr. Buckle,
is athird; and the theory of Ch. Fourier is a fourth.

Positive science cannot be attained without experi-
mental method, nor safel¥ generalized without statistical
method, nor put in a systematic shape without organic
method, nor harmonized in every department without
evolutive method. None of these are perfect in the
present day, but much is to be gained by the steady
advancement of each one, and their syncretic develop-
ment. The logical methods of demonstration are the
same for all these methods of investigation, and are
sometimes confounded with them, =

Formal logic is a special branch of linguistic science
and philosophical method should not be a means. of
confounding questions of ontological and psychological
investigation with rules of ratiocinative demonstration,

In_another volume we shall give an outline of the
principles of methodics. At present we have only to
explain the definitions of the words we use in forming
natural distinctions and denominations in the scale of
Sciences, o ,
~The four branches of investigative method are suffi-
mently distinct for all purposes, but for want of a due
knowledge of the mutual dePendency of these methods,
men of special science are often led dstray, in attempting
to generalize within the limits of sloontaneous induction,
We mlght_ﬁlve numerous examlo es_of this tendency,

but two will be enough. The leading men in one of
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the chief schools of naturalists, for instance, coniine
themselves almost exclusively to evolutive investigation
and generalization, and in a récent work by one ofthe most
eminent men ofthis school, we observe that he clings to the
phenomena of embryonic evolution, in preference to the
comparative differences of fully developed organisms, as a
quide to zoological distinctions and classifications ; and
notwithstanding the manifestly wide diversities which
separate the class of reptiles from the class of fishes, and
the structural characteristics which designate amphibians
as a natural sub-class of reRtlles, he proposes_to place
them with fishes, because t eg have no amnion; not
Bercewmg that this may be due to the mere fact of

oth belnlg morphologically developed in the midst_ of
a liquid element, where no Soft, flexible, external cushion
for the foetus is required. He judges of the rank of the
permanent type of architecture, by the temporary forms
of the external scaffolding, and is thus misled”by the
influence of habit, in using not only one branch of
method more or less exclusively, but one division only
of that branch, namely, that of embryonic evolution.

Another very eminent ﬁrofessor speaks of a “new
philosophy” derived from the hypothesis of the evolutive
and convertible unity of eveiy kind of physical and
moral energy. We shall see by and bye what would
be the necessary consequences of this hypothesis applied
to universal nature, by the simple process of logical
generalization, _

Experimental methods are applicable to all classes of
phenomena, chemical and Rhysmal, sociological and phy-
siological.  Statistical methods involve j Ist, the mani-
fold and careful reglstratlon of lists and” scales of facts ;
2nd, the manipulafion of these scales, and the establish-
ment of various kinds of averages and extremes; 3rd,
the recognition of variations an compensau%ns 2|n peri-
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odic oscillations and perturbations; 4th, the relative
degrees of influence amongst secondary causes, and the
laws of probability with Tegard to_ their average infly-
ences and recurrences in the generation of results. ~ This
is one of the most complex"and important branches of
methodical investigation, requiring much skill and
patience to work with it efficiently, =

: I}/Ir.tlﬁu%kle, in his history of civilization, observes very
ruly, that—

“yétaustlcs have been so sedulously cultivated that we
“have the most extensive information, not only respect-
“ing_the material interests of men, but also respecting
“their moral peculiarities ; such as the amount of diffe-
“rent crimes, the proportion thex bear to each other, and
“the influence exercised over them by a?e, sex, educa-
“tion, and the like . ... Atthe same fime, and that
“nothing should be left undone which might enlarge
“our knowledge of the events by which man'is affected,
“there have been instituted circumstantial researches in
“ many other departments ; so that in regard to the
“'most civilized people, we are now acquainted with the
“rate of their m_ortalltK, of their marriages, the propor-
“tion of their births, the character of their employments,
“and the fluctuations both in their wages and in the
“price of the commodities necessary to their exist-
“ence. These and similar facts have been collected,
“ methodized, and are ripe for use.” o

This historian has made great use of all the statistics
he could gather, and political economists depend mainly
on this branch of method for the necessary data of their
science.

Organic methods of investigation may also be applied
to universal nature, but the type of natural o_rgianlc
unity is found in man; and therefore individual biology
colléctive biology, epicosmic unity, cosmic unity, and
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ontological unity, are the natural fields of mvestl%atlon
most suited to this hranch of method. (The wor
codtnic denotes the kmgidoms of nature on the surface of
our globe, or of any?obe in the sidereal heavens, and
refers to the external crust of the earth, as the word
epidermis refers to the external cuticle or scarf skin of
an animal.) S _
Evolutive methods of investigation are derived: 1st,
from the study of embryonic evolution ; 2nd, the study
of individual growth and development from birth t0
death; 3rd, the collective evolution of a race of beings,
from its commencement to its final extinction, where
evidence can be found of such a complete cycle of mun-
dane existence ; and 4th, from the evidence which may
be found of cosmic and epicosmic evolution, in the reli-
quial realm of our planet.  Qur experience of embryonic
evolution is easily improved by systematic observation,
and has been already carried very far by modern physi-
ologists. That of individual growth and development,
through all the phases of infancy, adolescence, V|r|I|t_¥,
maturity, and senility, is equally” accessible in the lite
history “of many organisms, but has not hitherto heen as
systemauca_lly studied as comparative embryology. The
evolutive history of humanity has been ve_rY much in-
vestigated by ethnologists, philologists, historians, and
antiguarians, with some Success, thouPh incomplete.
_ The natural laws and artificial rules of the imparta-
tive sciences of music, linguistics, and dramatics, are
simple, definite, and extensively developed: they are
equally numerous, definite, and “simple, in the investi-
gative science of raethodics, though not as far advanced
in theory or practice. The laws of order in this deFar_t-
ment aré so little understood, that men of great intelli-
gence imagine “ new philosophies” of universal nature,
explaining” its creative or_evolutive energyes organic
constitution, and progressive development, from the
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evidence obtained by experiments and observations in
chemical, ph){su:_al, anatomical, geological, embryological,
and paleontological fields of study, without any adequate
or even systematic investigation of gsychologlcal phe-
nomena. ‘Comte admits that mental biology is not Yﬂ
a positive science, but thinks that phrenology is worthy
of attention. ~ Sociology, however, in his hands, can do
without biology, b){ consulting history alone; and the
universe, to be exR ained, requires no sciences but those
of mathematics, physics, and mechanics, as the basis of
a positive philosgphy. _

Such speculations would be harmless, did they not
proclaim creative mind to be a superfluous factor in the
world, and maintain that all the sciences are hostile, not
only to theological and ecclesiastical aberrations, but
alsq to the principles of religious faith.

The laws of number, order, weight, and measure,
being the same in every integral part of nature, the
abstract laws of method are the same in every science.
Mathematics, physics, mechanics, dialegmatics, sociology
and blolog¥ are merelx_dlfferent aspects of one universal
principle of order.  This is not the place to give a com-
plete 'illustration of the fact, but we may institute a
parallel between the definite factors of organic method
as a branch of methodics, and those of arithmetic method
as a branch of Mathematics. In arithmetical calcula-
tions, the retational factors of method are natural
limitations of degrees or_numbers; proportions of parts
in a collective aggregation ; permutations of forms in
the grouping of numbers; fractions of integers; pro-
gression In degrees of increase or decrease; logarithmic
parallels between different orders of progression. The
organic factors of arithmetic are roots and POW-”S'
subtractions_and additions; variations and ry hmical
numbers.  The connective factors are special systems of
notation ; symbols of notation; conditions of calculation ;
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elements of calculation, or forces and motions, in time
and space. In organic method we have also natural
limitations of degrees; relative ﬁroportl_ons of parts;
permutations of State; natural harmonic fractions of
organic units; progressive degrees of collective unity;
and parallel kinds “of energy "in the same organic indi-
viduality. Subtraction of parts ; addition of parts ; germs
of Increase : poioers of increase ; accelerations and Circu-
lations ; creative energies; resultln?_ forms; contingent
resources : supernal forces and conditions, This is only
one of the four natural aspects of orgiamc method, and
of arithmetical science; but abstract llustrations would
be superfluous at present. We may however give the
following table, as an example of parallel factors and
functions in organic method, with a warning that con*
Crete factors are aIwaYs necessary for the verification
of abstract parallels. In the human body the skin is a
limitational factor, and the blood vessels are circulational
factors, and each of the other systems and senses have
%hetlr special correspondencies with abstract systematic
actors.

Systematic Factors and Symbols. - Arithmetical Factors.
fZ.  Supernal forces and sym- z. Factors to J)e
: 0ls. measured.
qunectlve Y. Conti elnt resources and T. Con |t|? s of
actoys  J S}jm ols. C cTa on.

an Re% |t|ng forms and sym- X, Symbolsofno-
symbols. 0ls. . tation.
W CrBaFve energies and sym- - W, Sy%t?msofno-
0ls. ation.

W

"VII. CI%%LATI NAL FACTOUS VII. Rythms.

7 Varla%oi]ai actors and 7 Variations.
symho

?r&anic V1. Cupmulative factors and Y|. Powers.
actors

SYMBO ..
an 6. Incremer]{'asl factors and Additions.
symbols. symbols.
V. Radical factors and sym- Roots.
Subtractions.

Degf)eiﬁﬁntal factors and
symnols.
Digitized by Goog |e

o< o
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OV. Parallel factors and |V. Logarithms.
SYMBOLS, .
I1l. Gradational ~ factors in. Progres-
signs.

: AND SYMBOLS.
Relational 2. Frg(c) éonalv}%ctors andsym- 2. Fractions.

actors
' J *l. Pemutattonal FACTORS }II Permuta-

al

mbols. . tions.

Y %OS 1. Pro oBtlf)nali3 lfactors and . Prob%rr]ﬁons.
symbols.

L tmitational  factors | I. Limitations.
AND SYMBOLS. J

There is a definite type of order in each branch of
method, and a due acquaintance with these will lead the
mind rapidly to the highest forms of truth, in all colla-
teral branches of the “sciences.  Acoustics explain the
laws_of harmony and discord in vibration, the general
relations of musical sounds and melodies to each other;
and in these we have a specimen of scales and octaves
in all the experimental sciences. The octaves or nodal
intervals, and the harmonic fractions or degrees which
form the diatonic notes, and the chromatic half tones of
each octave, offer us a clue to the harmonies and discords
of relation between vibratory motions in all bodies, and
even of more subtile modes of motions, which are the
causes of optical phenomena. The “ Music of the
Spheres” is not an Idle speculation, although the intui-
tion of the ancients may have been _gune arren of re-
sults, for want of t,ranslatm? the idea from music to
acoustics, investigating the laws of motions and_rela-
tions, instead of sounds and musical perception. There
is ample evidence that the heavenly bodies move around
centres, which are relatively motionless; but the “ fixed
stars” are too far distant to be well observed, and the
planetary bodies which revolve around them are too
minute and dark for us to see them at such distances.
A universe, however, may be compared with a series of
concentric hollow spheres in general motion and vibra-
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tion, the fixed stars b.em%.relatlvely motionless, as nodal
points or lines in a vibrating plate, carried along in one
general direction, while its molecular cohesions, oscilla-
lons, and nodes of comparative rest, are unaffected by
the general translation. _

“Musical scales are the same as photoloqlcal, electrolo-
gical, thermological, and harological scales of motion
and vibration, and the consciousness of this fact will
give experimentalists a key to the method of Iooka for
scales and octaves in all the phenomena of lohysma_ na-
ture. We have shown that the same parallelS exist in
the harmonic fractions of organic nature; an