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sketches of Iceland, as published in Harper's 3/agazine. This hoax

obtained some local celebrity, and even found its way into the general

press. Several rural clergymen made it an especial topic in their Sun-

day discourses
;
and certain agricultural papers, backed by letters from

these same teachers, assured the world that the "Pine River man" was

no Cardiff giant, but a bona-fide
" creation of God !

" But even all this

evidence failed to make Ruddock's fossil remunerative, and it was sold

to the proprietor of a third-rate side-show for a mere trifle.

After these attempts, it is safe to assert that no ignorant person will

again attempt a "
prehistoric man," either with or without a caudal ap-

pendage. And it is probable that no scientist will be guilty of such an

imposition. The greatest wonder is that no counterfeits of the only

true fossil men discovered those of the Mentone caves in France

have reached this country. With their success in the manufacture of

artificial stone, the Chinese could doubtless produce a figure that would

defy any but the most thorough scientific scrutiny. As John is given

to such little games, it would not be at all surprising if he should yet

enter the field.

--
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FIFTH PAPER. THE ORDER OF NATURE.

I.

ANY proposition whatever concerning the order of Nature must

touch more or less upon religion. In our day, belief, even in

these matters, depends more and more upon the observation of facts.

If a remarkable and universal orderliness be found in the universe,

there must be some cause for this regularity, and science has to con-

sider what hypotheses might account for the phenomenon. One way of

accounting for it, certainly, would be to suppose that the world is or-

dered by a superior power. But if there is nothing in the universal sub-

jection of phenomena to laws, nor in the character of those laws them-

selves (as being benevolent, beautiful, economical, etc.), which goes to

prove the existence of a governor of the universe, it is hardly to be an-

ticipated that any other sort of evidence will be found to weigh very

much with minds emancipated from the tyranny of tradition.

Nevertheless, it cannot truly be said that even an absolutely nega-

tive decision of that question could altogether destroy religion, inas-

much as there are faiths in which, however much they differ from our

own, we recognize those essential characters which make them worthy

to be called religions, and which, nevertheless, do not postulate an actu-
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ally existing Deity. That one, for instance, which has had the most nu-

merous and by no means the least intelligent following of any on earth,
teaches that the Divinity in his highest perfection is wrapped away from

the world in a state of profound and eternal sleep, which really does not

differ from non-existence, whether it be called by that name or not. No
candid mind who has followed the writings of M. Vacherot can well deny
that his religion is as earnest as can be. He worships the Perfect, the

Supreme Ideal
;
but he conceives that the very notion of the Ideal is re-

pugnant to its real existence. In fact, M. Vacherot finds it agreeable to

his reason to assert that non-existence is an essential character of the

perfect, just as St. Anselm and Descartes found it agreeable to theirs

to assert the extreme opposite. I confess that there is one respect in

which either of these positions seems to me more congruous with the

religious attitude than that of a theology which stands upon evidences
;

for as soon as the Deity presents himself to either Anselm or Vacherot,
and manifests his glorious attributes, whether it be in a vision of the

night or day, either of them recognizes his adorable God, and sinks

upon his knee's at once
;
whereas the theologian of evidences will first

demand that the divine apparition shall identify himself, and only after

having scrutinized his credentials and weighed the probabilities of his

being found among the totality of existences, will he finally render his

circumspect homage, thinking that no characters can be adorable but

those which belong to a real thing.

If we could find out any general characteristic of the universe, any
mannerism in the ways of Nature, any law everywhere applicable and

universally valid, such a discovery would be of such singular assistance

to us in all our future reasoning, that it would deserve a place almost

at the head of the principles of logic. On the other hand, if it can be

shown that there is nothing of the sort to find out, but that every dis-

coverable regularity is of limited range, this again will be of logical

importance. What sort of a conception we ought to have of the uni-

verse, how to think of the ensemble of things, is a fundamental problem
in the theory of reasoning.

II.

It is the legitimate endeavor of scientific men now, as it was twen-

ty-three hundred years ago, to account for the formation of the solar

system and of the cluster of stars which forms the galaxy, by the for-

tuitous concourse of atoms. The greatest expounder of this theory,

when asked how he could write an immense book on the system of the

world without one mention of its author, replied, very logically,
" Je

n'avais pas besoin de cette hypothese-la." But, in truth, there is noth-

ing atheistical in the theory, any more than there was in this answer.

Matter is supposed to be composed of molecules which obey the laws

of mechanics and exert certain attractions upon one another
;
and it is

to these regularities (which there is no attempt to account for) that
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general arrangement of the solar system would be due, and not to

hazard.

If any one has ever maintained that the universe is a pure throw of

the dice, the theologians have abundantly refuted him. " How often,"

says Archbishop Tillotson,
"
might a man, after he had jumbled a set

of letters in a bag, fling them out upon the ground before they would

fall into an exact poem, yea, or so much as make a good discourse in

prose ! And may not a little book be as easily made by chance as this

great volume of the world ?
" The chance world here shown to be so

different from that in which we live would be one in which there were

no laws, the characters of different things being entirely independent ;

so that, should a sample of any kind of objects ever show a prevalent

character, it could only be by accident, and no general proposition

could ever be established. Whatever further conclusions we may come

to in regard to the order of the universe, thus much may be regarded
as solidly established, that the world is not a mere chance-medley.

But whether the world makes an exact poem or not, is another

question. When we look up at the heavens at night, we readily per-

ceive that the stars are not simply splashed on to the celestial vault
;

but there does not seem to be any precise system in their arrangement
either. It will be worth our while, then, to inquire into the degree of

orderliness in the universe
; and, to begin, let us ask whether the world

we live in is any more orderly than a purely chance-world would be.

Any uniformity, or law of Nature, may be stated in the form,
"
Every A is B

;

"
as, every ray of light is a non-curved line, every body

is accelerated toward the earth's centre,, etc. This is the same as to

say, "There does not exist any A which is not B;" there is no curved

ray ;
there is no body not accelerated toward the earth

;
so that the

uniformity consists in the non-occurrence in Nature of a certain com-

bination of characters (in this case, the combination of being A with

being non-B).
1

And, conversely, every case of the non-occurrence of

a combination of characters would constitute a uniformity in Nature.

Thus, suppose the quality A is never found in combination with the

quality C : for example, suppose the quality of idiocy is never found in

combination with that of having a well-developed brain. Then nothing
of the sort A is of the sort C, or everything of the sort A is of the sort

non-G (or say, every idiot has an ill-developed brain), which, being

something universally true of the A's, is a uniformity in the world.

Thus we see that, in a world where there were no uniformities, no logi-

cally possible combination of characters would be excluded, but every

combination would exist in some object. But two objects not identical

must differ in some of their characters, though it be only in the char-

acter of being in such-and-such a place. Hence, precisely the same

1 For the present purpose, the negative of a character is to be considered as much a

character as the positive, for a uniformity may either be affirmative or negative. I do

not say that no distinction oan be drawn between positive and negative uniformities.
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combination of characters could not be found in two different objects ;

and, consequently, in a chance-world every combination involving either

the positive or negative of every character would belong to just one

thing. Thus, if there were but five simple characters in such a world,
1

we might denote them by A, B, C, D, E, and their negatives by a, b,

c, d, e
;
and then, as there would be 2

6
or 32 different combinations of

these characters, completely determinate in reference to each of them,
that world would have just 32 objects in it, their characters being as in

the following table :

Table I.

ABCDE
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might be, and, for instance, not so much so as a world of pure chance

would be.

But we can never get to the bottom of this question until we take

account of a highly-important logical principle
1

which I now proceed to

enounce. This principle is that any plurality or lot of objects what-

ever have some character in common (no matter how insignificant)

which is peculiar to them and not shared by anything else. The word
" character

" here is taken in such a sense as to include negative char-

acters, such as incivility, inequality, etc., as well as their positives,

civility, equality, etc. To prove the theorem, I will show what character

any two things, A and B, have in common, not shared by anj'thing
else. The things, A and B, are each distinguished from all other

things by the possession of certain characters which may be named A-

ness and B-ness. Corresponding to these positive characters, are the

negative characters un-A-ness, which is possessed by everything except

A, and un-B-ness, which is possessed by everything except B. These

two characters are united in everything except A and B
;
and this

union of the characters un-A-ness and un-B-ness makes a compound
character which may be termed A-B-lessness. This is not possessed

by either A or B, but it is possessed by everything else. This charac-

ter, like every other, has its corresponding negative un-A-B-lessness,
and this last is the character possessed by both A and B, and by noth-

ing else. It is obvious that what has thus been shown true of two

things is, mutatis mutandis, true of any number of things. Q. E. D.

In any world whatever, then, there must be a character peculiar to

each possible group of objects. If, as a matter of nomenclature, char-

acters peculiar to the same group be regarded as only different aspects
of the same character, then we may say that there will be precisely one

character for each possible group of objects. Thus, suppose a world to

contain five things, a, (3, y, d, e. Then it will have a separate character

for each of the 31 groups (with non-existence making up 32 or 2
6

)
shown

a[3yde

in the following
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or 243 characters, as we have seen that the notion of a chance-world

requires, there would, in fact, be no less than 2
33

,
or 4,294,967,296

characters, which would not be all independent, but would have all pos-
sible relations with one another.

We further see that so long as we regard characters abstractly,
without regard to their relative importance, etc., there is no possibility
of a more or less degree of orderliness in the world, the whole system
of relationship between the different characters being given by mere

logic ;
that is, being implied in those facts which are tacitly admitted

as soon as we admit that there is any such thing as reasoning.
In order to descend from this abstract point of view, it is requisite

to consider the characters of things as relative to the perceptions and
active powers of living beings. Instead, then, of attempting to im-

agine a world in which there should be no uniformities, let us suppose
one in which none of the uniformities should have reference to charac-

ters interesting or important to us. In the first place, there would be

nothing to puzzle us in such a world. The small number of qualities

which would directly meet the senses would be the ones which would
afford the key to everything which could possibly interest us. The
whole universe would have such an air of system and perfect regular-

ity that there would be nothing to ask. In the next place, no action

of ours, and no event of Nature, would have important consequences in

such a world. We should be perfectly free from all responsibility, and

there would be nothing to do but to enjoy or suffer whatever happened
to come along. Thus there would be nothing to stimulate or develop
either the mind or the will, and we consequently should neither act

nor think. We should have no memory, because that depends on a law

of our organization. Even if we had any senses, we should be situated

toward such a world precisely as inanimate objects are toward the pres-

ent one, provided we suppose that these objects have an absolutely

transitory and instantaneous consciousness without memory a suppo-
sition which is a mere mode of speech, for that would be no conscious-

ness at all. We may, therefore, say that a world of chance is simply
our actual world viewed from the standpoint of an animal at the very

vanishing-point of intelligence. The actual world is almost a chance-

medley to the mind of a polyp. The interest which the uniformities of

Nature have for an animal measures his place in the scale of intelli-

gence.

Thus, nothing can be made out from the orderliness of Nature in

regard to the existence of a God, unless it be maintained that the

existence of a finite mind proves the existence of an infinite one.

III.

In the last of these papers we examined the nature of inductive or

synthetic reasoning. We found it to be a process of sampling. A
number of specimens of a class are taken, not by selection within that
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class, but at random. These specimens will agree in a great number
of respects. If, now, it were likely that a second lot would agree with

the first in the majority of these respects, we might base on this con-

sideration an inference in regard to any one of these characters. But

such an inference would neither be of the nature of induction, nor

would it (except in special cases) be valid, because the vast majority of

points of agreement in the first sample drawn would generally be en-

tirely accidental, as well as insignificant. To illustrate this, I take the

ages at death of the first five poets given in Wheeler's "
Biographical

Dictionary." They are :

Aagard, 48.

Abeille, 70.

Abulola, 84.

Abunowas, 48.

Accords, 45.

These five ages have the following characters in common :

1. The difference of the two digits composing the number, divided

by three, leaves a remainder of one.

2. The first digit raised to the power indicated by the second, and

divided by three, leaves a remainder of one.

3. The sum of the prime factors of each age, including one, is divisi-

ble by three.

It is easy to see that the number of accidental agreements of this

sort would be quite endless. But suppose that, instead of considering
a character because of its prevalence in the sample, we designate a

character before taking the sample, selecting it for its importance, ob-

viousness, or other point of interest. Then two considerable samples
drawn at random are extremely likely to agree approximately in regard
to the proportion of occurrences of a character so chosen. The infer-

ence that a previously designated character has nearly the same fre-

quency of occurrence in the ichole of a class that it has in a sample
drawn at random out of that class is induction. If the character be

not previously designated, then a sample in which it is found to be

prevalent can only serve to suggest that it may be prevalent in the

whole class. We may consider this surmise as an inference if we please

an inference of possibility ;
but a second sample must be drawn to test

the question of whether the character actually is prevalent. Instead

of designating beforehand a single character in reference to which we
will examine a sample, we may designate two, and use the same sample
to determine the relative frequencies of both. This will be making two

inductive inferences at once
; and, of course, we are less certain that

both will yield correct conclusions than we should be that either sep-

arately would do so. What is true of two characters is true of any
limited number. Now, the number of characters which have any consid-

erable interest for us in reference to any class of objects is more moderate

VOL. XIII. 14
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than might be supposed. As we shall be sure to examine any sample
with reference to these characters, they may be regarded not exactly as

predesignated, but as predetermined (which amounts to the same thing) ;

and we may infer that the sample represents the class in all these re-

spects if we please, remembering only that this is not so secure an
inference as if the particular quality to be looked for had been fixed

upon beforehand.

The demonstration of this theory of induction rests upon principles
and follows methods which are accepted by all those Avho display in

other matters the particular knowledge and force of mind which qualify
them to judge of this. The theory itself, however, quite unaccount-

ably seems never to have occurred to any of the writers who have un-

dertaken to explain synthetic reasoning. The most widely-spread opin-
ion in the matter is one which was much promoted by Mr. John Stuart

Mill namely, that induction depends for its validity upon the uni-

formity of Nature that is, on the principle that what happens once

will, under a sufficient degree of similarity of circumstances, happen
again as often as the same circumstances recur. The application is

this : The fact that different things belong to the same class constitutes

the similarity of circumstances, and the induction is good, provided this

similarity is
"

sufficient." What happens once is, that a number of

these things are found to have a certain character
;
what may be ex-

pected, then, to happen again as often as the circumstances recur con-

sists in this, that all things belonging to the same class should have the

same character.

This analysis of induction has, I venture to think, various imperfec-

tions, to some of which it may be useful to call attention. In the first

place, when I put my hand in a bag and draw out a handful of beans,

and, finding three-quarters of them black, infer that about three-quar-

ters of all in the bag are black, my inference is obviously of the same

kind as if I had found any larger proportion, or the whole, of the sam-

ple black, and had assumed that it represented in that respect the rest

of the contents of the bag. But the analysis in question hardly seems

adapted to the explanation of this proportionate induction, where the

conclusion, instead of being that a certain event uniformly happens un-

der certain circumstances, is precisely that it does not uniformly occur,

but only happens in a certain proportion of cases. It is true that the

whole sample may be regarded as a single object, and the inference

may be brought under the formula proposed by considering the conclu-

sion to be that any similar sample will show a similar proportion among
its constituents. But this is to treat the induction as if it rested on a

single instance, which gives a very false idea of its probability.
In the second place, if the uniformity of Nature were the sole war-

rant of induction, we should have no right to draw one in regard to a

character whose constancy we knew nothing about. Accordingly, Mr.

Mill says that, though none but white swans were known to Europeans
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for thousands of years, yet the inference that all swans were white was
" not a good induction," because it was not known that color was a

usual generic character (it,
in fact, not being so by any means). But

it is mathematically demonstrable that an inductive inference may have

as high a degree of probability as you please independent of any ante-

cedent knowledge of the constancy of the character inferred. Before

it was known that color is not usually a character of genera, there was

certainly a considerable probability that all swans were white. But

the further study of the genera of animals led to the induction of their

non-uniformity in regard to color. A deductive application of this gen-

eral proposition would have gone far to overcome the probability of the

universal whiteness of swans before the black species was discovered.

When we do know anything in regard to the general constancy or in-

constancy of a character, the application of that general knowledge to

the particular class to which any induction relates, though it serves to

increase or diminish the force of the induction, is, like every application

of general knowledge to particular cases, deductive in its nature and

not inductive.

In the third place, to say that inductions are true because similar

events happen in similar circumstances or, what is the same thing,

because objects similar in some respects are likely to be similar in oth-

ers is to overlook those conditions which really are essential to the

validity of inductions. When we take all the characters into account,

any pair of objects resemble one another in just as many particulars as

any other pair. If we limit ourselves to such characters as have for us

any importance, interest, or obviousness, then a synthetic conclusion

may be drawn, but only on condition that the specimens by which we

judge have been taken at random from the class in regard to which we

are to form a judgment, and not selected as belonging to any sub-class.

The induction onby has its full force when the character concerned has

been designated before examining the sample. These are the essentials

of induction, and they are not recognized in attributing the validity of

induction to the uniformity of Nature. The explanation of induction

by the doctrine of probabilities, given in the last of these papers, is not

a mere metaphysical formula, but is one from which all the rules of

synthetic reasoning can be deduced systematically and with mathemati-

cal cogency. But the account of the matter by a principle of Nature,

even if it were in other respects satisfactory, presents the fatal disad-

vantage of leaving us quite as much afloat as before in regard to the

proper method of induction. It does not surprise me, therefore, that

those who adopt this theory have given erroneous rules for the conduct

of reasoning, nor that the greater number of examples put forward by
Mr. Mill in his first edition, as models of what inductions should be,

proved in the light of further scientific progress so particularly unfor-

tunate that they had to be replaced by others in later editions. One

would have supposed that Mr. Mill might have based an induction on
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this circumstance, especially as it is his avowed principle that, if the

conclusion of an induction turns out false, it cannot have been a good
induction. Nevertheless, neither he nor any of his scholars seem to have

been led to suspect, in the least, the perfect solidity of the framework

which he devised for securely supporting the mind in its passage from

the known to the unknown, although at its first trial it did not answer

quite so well as had been expected.

IV.

When we have drawn any statistical induction such, for instance,
as that one-half of all births are of male children it is always possible
to discover, by investigation sufficiently prolonged, a class of which the

same predicate may be affirmed universally ;
to find out, for instance,

tohat sort of births are of male children. The truth of this principle
follows immediately from the theorem that there is a character peculiar
to every possible group of objects. The form in which the principle is

usually stated is, that every event must have a cause.

But, though there exists a cause for every event, and that of a kind

which is capable of being discovered, yet if there be nothing to guide
us to the discovery ;

if we have to hunt among all the events in the

world without anj
T scent

; if, for instance, the sex of a child might

equally be supposed to depend on the configuration of the planets, on

what was going on at the antipodes, or on anything else then the dis-

covery would have no chance of ever getting made.

That we ever do discover the precise causes of things, that any in-

duction whatever is absolutely without exception, is what we have no

right to assume. On the contrary, it is an easy corollary, from the theo-

rem just referred to, that every empirical rule has an exception. But

there are certain of our inductions which present an approach to uni-

versality so extraordinary that, even if we are to suppose that they are

not strictly universal truths, we cannot possibly think that they have

been reached merely by accident. The most remarkable laws of this

kind are those of time and space. With reference to space, Bishop

Berkeley first showed, in a very conclusive manner, that it was not a

thing seen, but a thing inferred. Berkeley chiefly insists on the im-

possibilit}' of directly seeing the third dimension of space, since the

retina of the eye is a surface. But, in point of fact, the retina is not

even a surface
;

it is a conglomeration of nerve-needles directed toward

the light and having only their extreme points sensitive, these points ly-

ing at considerable distances from one another compared with their areas.

Now, of these points, certainly the excitation of no one singly can pro-

duce the perception of a surface, and consequently not the aggregate
of all the sensations can amount to this. But certain relations subsist

between the excitations of different nerve-points, and these constitute

the premises upon which the hypothesis of space is founded, and from
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which it is inferred. That space is not immediately perceived is now

universally admitted; and a mediate cognition is what is called an

inference, and is subject to the criticism of logic. But what are we to

say to the fact of every chicken as soon as it is hatched solving a prob-

lem whose data are of a complexity sufficient to try the greatest

mathematical powers ? It would be insane to deny that the tendency to

light upon the conception of space is inborn in the mind of the chicken

and of every animal. The same thing is equally true of time. That time

is not directly perceived is evident, since no lapse of time is present, and

we only perceive what is present. That, not having the idea of time,

we should ever be able to perceive the flow in our sensations without

some particular aptitude for it, will probably also be admitted. The

idea of force at least, in its rudiments is another conception so early

arrived at, and found in animals so low in the scale of intelligence, that

it must be supposed innate. But the innateness of an idea admits of

degree, for it consists in the tendency of that idea to present itself

to the mind. Some ideas, like that of space, do so present themselves

irresistibly at the very dawn of .intelligence, and take possession of the

mind on small provocation, while of other conceptions we are prepos-

sessed, indeed, but not so strongly, down a scale which is greatly ex-

tended. The tendency to personify every thing, and to attribute human

characters to it, may be said to be innate
;
but it is a tendency which is

very soon overcome by civilized man in regard to the greater part of

the objects about him. Take such a conception as that of gravitation

varying inversely as the square of the distance. It is a very simple law.

But to say that it is simple is merely to say that it is one which the

mind is particularly adapted to apprehend with facility. Suppose the

idea of. a quantity multiplied into another had been no more easy to the

mind than that of a quantity raised to the power indicated by itself

should we ever have discovered the law of the solar system ?

It seems incontestable, therefore, that the mind of man is strongly

adapted to the comprehension of the world
;
at least, so far as this goes,

that certain conceptions, highly important for such a comprehension,

naturally arise in his mind
; and, without such a tendency, the mind

could never have had any development at all.

How are we to explain this adaptation ? The great utility and in-

dispensableness of the conceptions of time, space, and force, even to the

lowest intelligence, are such as to suggest that they are the results of

natural selection. Without something like geometrical, kinetical, and

mechanical conceptions, no animal could seize his food or do anything
which might be necessary for the preservation of the species. He

might, it is true, be provided with an instinct which would generally
have the same effect

;
that is to say, he might have conceptions differ-

ent from those of time, space, and force, but which coincided with them

in regard to the ordinary cases of the animal's experience. But, as that

animal would have an immense advantage in the struggle for life whose
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mechanical conceptions did not break down in a novel situation (such
as development must bring about), there would be a constant selection

in favor of more and more correct ideas of these matters. Thus would
be attained the knowledge of that fundamental law upon which all sci-

ence rolls
; namely, that forces depend upon relations of time, space, and

mass. When this idea was once sufficiently clear, it would require no
more than a comprehensible degree of genius to discover the exact na-

ture of these relations. Such an hypothesis naturally suggests itself

but it must be admitted that it does not seem sufficient to account for

the extraordinary accuracy with which these conceptions applv to the

phenomena of Nature, and it is probable that there is some secret here

which remains to be discovered.

V.

Some important questions of logic depend upon whether we are to

consider the material universe as of limited extent and finite age, or

quite boundless in space and in time. In the former case, it is conceiv-

able that a general plan or design embracing the whole universe should

be discovered, and it would be proper to be on the alert for some traces

of such a unity. In the latter case, since the proportion of the world

of which we can have any experience is less than the smallest assign-
able fraction, it follows that we never could discover any pattern in the

universe except a repeating one
; any design embracing the whole would

be beyond our powers to discern, and beyond the united powers of all

intellects during all time. Now, what is absolutely incapable of being
known is, as we have seen in a former paper, not real at all. An ab-

solutely incognizable existence is a nonsensical phrase. If, therefore,

the universe is infinite, the attempt to find in it any design embracing
it as a whole is futile, and involves a false way of looking at the sub-

ject. If the universe never had any beginning, and if in space world

stretches beyond world without limit, there is no whole of material

things, and consequently no general character to the universe, and no

need or possibility of any governor for it. But if there was a time be-

fore which absolutely no matter existed, if there are certain absolute

bounds to the region of things outside of which there is a mere void,

then we naturally seek for an explanation of it, and, since we cannot

look for it among material things, the hypothesis of a great disembodied

animal, the creator and governor of the world, is natural enough.

The actual state of the evidence as to the limitation of the universe

is as follows : As to time, we find on our earth a constant progress of de-

velopment since the planet was a red-hot ball
;
the solar system seems

to have resulted from the condensation of a nebula, and the process

appears to be still going on. We sometimes see stars (presumably with

systems of worlds) destroyed and apparently resolved back into the

nebulous condition, but we have no evidence of any existence of the

world previous to the nebulous stage from which it seems to have been
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evolved. All this rather favors the idea of a beginning than otherwise.

As for limits in space, we cannot be sure that we see anything outside

of the system of the milky-way. Minds of theological predilections

have therefore no need of distorting the facts to reconcile them with

their views.

But the only scientific presumption is, that the unknown parts of

space and time are like the known parts, occupied ; that, as we see

cycles of life and death in all development which we can trace out to

the end, the same holds good in regard to solar systems ;
that as enor-

mous distances lie between the different planets of our solar system,

relatively to their diameters, and as still more enormous distances lie

between our system relatively to its diameter and other systems, so it

may be supposed that other galactic clusters exist so remote from ours

as not to be recognized as such with certainty. I do not say that these

are strong inductions; I only say that they are the presumptions which,

in our ignorance of the facts, should be preferred to hypotheses which

involve conceptions of things and occurrences totally different in their

character from any of which we have had any experience, such as

disembodied spirits, the creation of matter, infringements of the laws

of mechanics, etc.

The universe ought to be presumed too vast to have any char-

acter. When it is claimed that the arrangements of Nature are benev-

olent, or just, or wise, or of any other peculiar kind, we ought to be

prejudiced against such opinions, as being the offspring of an ill-founded

notion of the finitude of the world. And examination has hitherto

shown that such beneficences, justice, etc., are of a most limited kind

limited in degree and limited in range.
In like manner, if any one claims to have discovered a plan in the

structure of organized beings, or a scheme in their classification, or

a regular arrangement among natural objects, or a system of propor-

tionality in the human form, or an order of development, or a corre-

spondence between conjunctions of the planets and human events, or a

significance in numbers, or a key to dreams, the first thing we have to

ask is whether such relations are susceptible of explanation on mechani-

cal principles, and if not they should be looked upon with disfavor as

having already a strong presumption against them
;
and examination

has generally exploded all such theories.

There are minds to whom every prejudice, every presumption, seems

unfair. It is easy to say what minds these are. They are those who
never have known what it is to draw a well-grounded induction, and

who imagine that other people's knowledge is as nebulous as their

own. That all science rolls upon presumption (not of a formal but of

a real kind) is no argument with them, because they cannot imagine
that there is anything solid in human knowledge. These are the people
who waste their time and money upon perpetual motions and other

such rubbish.
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But there are better minds who take up mystical theories (by which

I mean all those which have no possibility of being mechanically ex-

plained). These are persons who are strongly prejudiced in favor of

such theories. We all have natural tendencies to believe in such

things; our education often strengthens this tendency; and the result

is, that to many minds nothing seems so antecedently probable as a

theory of this kind. Such persons find evidence enough in favor of

their views, and in the absence of any recognized logic of induction

they cannot be driven from their belief.

But to the mind of a physicist there ought to be a strong presump-
tion against every mystical theory ;

and therefore it seems to me that

those scientific men who have sought to make out that science was not

hostile to theology have not been so clear-sighted as their opponents.
It would be extravagant to say that science can at present disprove

religion ;
but it does seem to me that the spirit of science is hostile to

any religion except such a one as that of M. Vacherot. Our appointed
teachers inform us that Buddhism 'is a miserable and atheistical faith,

shorn of the most glorious and needful attributes of a religion ;
that its

priests can be of no use to agriculture by praying for rain, nor to war

by commanding the sun to stand still. We also hear the remonstrances

of those who warn us that to shake the general belief in the living God
would be to shake the general morals, public and private. This, too,

must be admitted; such a revolution of thought could no more be

accomplished without waste and desolation than a plantation of trees

could be transferred to new ground, however wholesome in itself, with-

out all of them languishing for a time, and many of them dying. Nor
is it, by-the-way, a thing to be presumed that a man would have taken

part in a movement having a possible atheistical issue without having
taken serious and adequate counsel in regard to that responsibility.

But, let the consequences of such a belief be as dire as they may, one

thing is certain : that the state of the facts, whatever it may be, will

surely get found out, and no human prudence can long arrest the

triumphal car of truth no, not if the discovery were such as to drive

every individual of our race to suicide !

But it would be folly to suppose that any metaphysical theory in

regard to the mode of being of the perfect is to destroy that aspira-

tion toward the perfect which constitutes the essence of religion. It

is true that, if the priests of any particular form of religion succeed

in making it generally believed that religion cannot exist without the

acceptance of certain formulas, or if they succeed in so interweaving

certain dogmas with the popular religion that the people can see no

essential analogy between a religion which accepts these points of

faith and one which rejects them, the result may very well be to ren-

der those who cannot believe these things irreligious. Nor can we
ever hope that any body of priests should consider themselves more

teachers of religion in general than of the particular system of theology
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advocated by their own party. But no man need be excluded from

participation in the common feelings, nor from so much of the public

expression of them as is open to all the laity, by the unphilosophical
narrowness of those who guard the mysteries of worship. Am I to be

prevented from joining in that common joy at the revelation of en-

lightened principles of religion, which we celebrate at Easter and

Christmas, because I think that certain scientific, logical, and meta-

physical ideas which have been mixed up with these principles are un-

tenable ? No
;
to do so would be to estimate those errors as of more

consequence than the truth an opinion which few would admit. Peo-

ple who do not believe what are really the fundamental principles of

Christianity are rare to find, and all but these few ought to feel at

home in the churches.

-*>-

ON BRAIN-FOKCING.

By T. CLIFFORD ALLBUTT, M. A., M. D.

WHEN
the editors of Brain sought my aid in the construction of

this first number, I felt the honor they did me was not to be light-

ly refused
; but, on the other hand, painfully aware that of late years

my life had lain too much in the world to have led me to those results

which are won by the patient labor of the student. From direct ex-

amination into the finer shapes of brain and nerve of late years, I have

become too much estranged ;
but I trust that observations in the field

of practice may compensate, in some measure, the want of closer and

more accurate research. On one subject I have long been fain to

speak, for it is one in which I am exercised almost daily ; moreover, I

venture to hope it is not foreign to the purposes of this magazine.
Almost daily I am in contention with parents and guardians, school-

masters and schoolmistresses, clergymen and professors, youths and

maidens, boys and girls, concerning the right way of building up the

young brain, of ripening the adult brain, and of preserving the brain

in age. Grievously ill do we take in hand to deal with this delicate

member, and well is it that innate development overruns our schemes

and brings the variety of natural good out of the monotony of human

folly. It is dimly felt by society that the reign of bone and muscle is

over, and that the reign of brain and nerve is taking its place. Even
the Gibeonites now have the hydraulic ram and the steam felling-

machine
;
the spectacled general of forces fights in his tent by click of

battery and wire, and his lieutenant hoists an iron-clad by the touch of

two buttons upon his waistcoat
;
the patient earth forgets the tread of

horse and ox, and is ploughed by steam ;
and ere long, no doubt, our

ministers will wind sermons out of barrel-organs, and our morning egg
will be broken for us by a wafer of dynamite. Hence it comes that all


