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ADVERTISEMENT.

READERS peruse a book with vastly increased interest
and profit if they obtain in the beginning a good gene-
ral conception of the subject and its natural divisions.
An ordinary Table of Contents gives considerable aid
in this respect, but a continuous methodical outline, such
as is here attempted at the fifth page, should serve both
as the fittest introduection, and afterwards as a valuable
means of recalling what has been learnt.

Persons in reviewing the past occurrences of their
lives, are aware that some of these are much more
vividly impressed on their memory than the general
mass ; those, namely, which afforded peculiar satisfac-
tion or delight. Among such recollections, in minds of

favourable endowment, few rank higher than the first
' occasions which the parties may have had of contem-
plating from elevated stations of view a vast population,
busied in the engagements of civilized life, or merely
a wide extent of the surface of this beautiful world.
For instance, one cannot recall withont emotion a first

visit to the summit of St. Paul's Cathedral, in London,
B
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to look down from thence upon the largest city in the
world ; or a like visit to the hill of the Astronomical
Observatory at Greenwich, from which London is seen
in the distance, while nearer and below, the eye com-
mands the broad surface of the Thames, covered with
entering ships charged with the rich produce of all
regions of the globe, and departing ships, carrying in
return whatever the industrial skill of the empire can
create. As little can persons who have had the fortune
to look from Alpine heights in Europe upon surround-
ing kingdoms, or from still loftier summits in Asia and
America, forget their astounding experience. The de-
light felt in such cases is often not from seeing new
objects, for the individual on the dome of St. Paul’s
may previously have gone at leisure all over London,
examining the details, but, from being able to see,
within a few moments, so many objects and places dis-
played all in their true relations of position and magni-
tude. The spectator has then the full consciousness
of some marvellous endowments of the human being—
the bodily eye is making him present, as it were, in
successive instants to localities many leagues apart, and
the mental powers are storing whatever iz seen or
thought, in the tenacions memory. The enjoyment here
referred to may not be so intense for the moment as
was that of vietors at Olympic games, or as that in
modern communities of persons who obtain the highest
honours where many rivals are striving ; but in all these
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THE OUTLINE OR SUMMARY.

CHAPTER 1.

Past history records that the human race, unlike the
lower animals whose condition has remained as un-
changed since men first observed them as that of the
trees among which they live, has gradually but greatly
advanced from the low state called that of the savage
to various degrees of civilization, This progress, still
steadily advancing, has depended on the gradual in-
crease of man’s knowledge of the world around him,
and of his own nature; nearly as has happened on a
- narrower scale to persons thrown on a desert island, who
at first had difficulty to find the barest means of sub-
sistence, but as they gradually learned what the island
contained, or could by their skill and industry be made
to produce, obtained both sufficient present supplies
and security for the future. The progress of civilization,
like other slow changes, attracts little notice from the
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mass of mankind, engrossed as they are with more im-
mediate and narrower concerns of the passing day, but
it is now forcing itself strongly on the attention of the
leaders of society, and is interesting many other persons

who have leisure to reflect.

CHAPTER IL

Mex, stimulated by their natural wants, and using their
faculties of mind and body to supply these, as they
must, from around them, have gradually discovered
that all the things or objeets in nature are but repeti-
tions or multiplication of a few great kinds conveniently
classified, as the three kingdoms, called Animal, Vege-
table, and Mineral ; and further, they have discovered
that all the changes or motions incessantly going on
among these objects are of but four great kinds, which
they have called Mechanical, Chemical, Vital, and
Mental. By study of fit types in these simple classifi-
cations, men have acquired such wide knowledge of
things and their changing conditions as has enabled
them to devise very numerous processes or arts, by
which they prodigiously advance human well-being.
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THE OUTLINE OR SUMMARY.

CHAPTER IIL

As human beings have multiplied, there has arisen
a.mﬁng them a great new art, to which all others
become subservient, namely, that by which people,
however numerous, are led to live together with mu-
tual help or co-operation, as a friendly brotherhood,
instead of being, like many wild beasts and savages,
almost always at war among themselves. By this
crowning art, called that of civilization, a country which
In its original or uncultivated state could scarcely
furnish the coarsest means of subsistence to a small
number of savages scattered over it, is caused to produce,
for at least a hundred times as many civilized people,
not only unfailing abundance of the prime necessaries
of life, but also innumerable comforts and conveniences,
and new sources of enjoyment, of which the savage man
forms no conception. This civilization advances by
steps or methods intermingled, but of which the prin-
- ecipal may be studied separately, under the following
five heads :(—

L. Division of Labour or employment, which soon
leads to the invention of tools or machinery, and of
means of employing in man’s service the strength not
only of inferior animals, but also of the inanimate
forces of nature, as of wind, waterfalls, steam, &c.
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II. Commerce, or exchanges, by which the increasing
products of labour are duly distributed among the
people throngh the intervention of markets, money,
wages, &e.

II1. Population prudently regulated.

IV. Laws and Grovernment to maintain justice ; which

means, to give to every person security for life and
property.

V. Education for the young (as set forth in detail in
the next Chapter).

CHAPTER 1IV.
EDUCATION OR TRAINING.

Tue lower animals, not having like men REASON to be
cultivated, are guided, in obtaining their necessaries of
life, almost solely by the animal instinets and propensi-
ties. Thus sheep placed in any strange land which
offers common herbage will thrive and multiply.
Human beings have the like animal instincts whether
their faculty of reason be cultivated or not; so that
children of the most ignorant savages, cast upon an
island producing eatable fruits and plants, would thrive
and multiply like the sheep. But to enable men to

obtain necessaries and to live in safety and comfort in
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a civilized community formed in any degree as above
described, all must be trained, to a greater or less ex-

tent, in the six departments of knowledge and conduct
noted below.

I. The language of the country, with the modes of
counting and measuring in use there,

II. The geography and inhabitants of the eountry.

III. The nature of health and the means of guarding
it against the hazards of the climate, &e.

IV. The laws and morality established in the country,
breaches of which bring punishment,

V. Industrial skill in some bodily or mental labour
required in the community, and by which a livelihood
may be earned.

V1. Theology and religion, or sound views as to man’s
origin and destiny.

Accordingly, in the study of these six particulars,
part of the early life of all persons born in the country
is employed—up to ten years among the poorer classes,
| for a longer time among the wealthy. Individuals who
learn little and badly are left to act chiefly from the
low propensities of the mere animal, and so continue to
resemble the animal. Those who learn much and well
are raised above the ill-trained more than these stand
above the brutes,
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18 SURVEY OF

not to his bodily strength or the acuteness of particular
senses, for in these respects he is surpassed by many :
but to his mind, with its great power of gradually
acquiring knowledge of the universe around him, and
of contriving arts, founded on such knowledge, to sub-
ject events to his will. His knowledge becomes power ;
and a man of cultivated understanding is as much
superior to an uncultivated man as the latter is to a
brute.

§ 2. A most striking point of difference is, that man
can form and use language, whilst brutes cannot. A
brute can know only what its individual experience
may teach it concerning the one spot of earth on
which it resides, and the one small portion of time
during which it lives; but any man, through language,
may learn whatever other men, in other places and
times, have known or done. And after the inventions of
writing and printing, which made language visible and
permanent, a numerous society, or indeed the whole
human race, may be regarded as forming only one vast
ratiuPal being, with millions of eyes, and hands, and
separate yet connected minds, all labouring for the
common good, and with memory which never forgets
what has once been known. This great compound
being has evidently still the characteristics of youth,
manifesting rapidly increasing vigour.

§ 3. A savage man cannot contend in strength with
the elephant or lion, nor run with the deer, nor see in
the night like the owl, nor smell like the setter dog, &e. ;
but the man of civilization constructs and controls, to
be obedient to him, as if it were part of himself, the



HUMAN PROGRESS. 149

noble steam-engine, with force of a hundred elephants,
if he so wills, to do any work ; against the assailing
lion or tiger he can point his fire-arms with instant
effect; the deer or greyhound falls behind him as he
glides along on his railway; the owl’s sight is dull
compared to his when aided by his telescope ; and with
his microscope he discovers worlds of life and activity
where the sharp eye of the wren can see nothing. Then
he proceeds steadily making additions to his powers.

§ 4. Such facts exhibit man as a progressive being in
strong eontrast with the other races of animals, which
have changed as little since the beginning of human
records as the trees and herbs of the thickets which
give them shelter. Men, from a primitive state of
naked houseless strangers in a land offering them only
raw vegetables for sustenance, have gradually, by the
use of their reason, attained their present high eminence.
The inferior animals were created such that, within one
life or generation, they should attain all the advance-
ment of which their nature was susceptible. Some
wants were at once supplied, as in the clothing of
feathers to birds and of furs to quadrupeds; others
were provided for by remarkable aptitude conferred on
the young to learn quickly the use of their various
members or organs, as in running, flying, swimming,
&ec.; and where more considerable mechanical skill
seemed to be required, as by the bee in making its
honey-cell, or by the bird in constructing its beantiful
nest, there, a peculiar instinet was bestowed. Thus
a crocodile which issues from an egg hatched in the
warm sand, and never sees its parent, becomes as
perfect and knowing as any erocodile which has lived

c 2
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before, or which will appear after it. How different is
the story of man! He is born into the world the most
helpless of living beings, and advances so slowly, that, if
deserted early by his parents, he surely dies: if, even
after two or three years of care, he be abandoned
entirely to himself, as to a few individuals has happened
who yet survived for a time in the wild woods, he grows
up in some respects inferior to the nobler brutes.
Then history recounts of remote times, that over large
portions of the earth men lived in conditions little
superior to that of brutes, as they may still be seen in
Australia and elsewhere. Their condition is described
as that of houseless savages, ill able to defend them-
selves against the wild beasts which shared the woods
with them, and the inclemency of the weather, and the
consequences of want and fatigue, and as being to one
another often more dangerous than any wild beasts, un-
ceasingly at war among themselves and destroying one
another with every species of even cannibal cruelty :
but many countries formerly in such miserable state
have gradually become, through increase of man’s
knowledge, fertile regions, studded with noble cities,
the secure abodes of myriads of civilized men.

§ 5. It aids correet thinking on this subject to com-
pare some existing state of savage life with present
advanced civilization, and to reflect that the past history
of humanity on earth is chiefly a narrative of trains of
events, springing from the stimulus of man’s prime
wants and. the law of his progressive nature. Now no
state of savage life on record is more brutish than that
at present existing among the inhabitants of Terra del
Fuego, at the southern extremity of South America.
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The description given here in the “ Additional Note to
§ 5, is extraected from the well-known Journal of the
English sloop of war, the ¢ Beagle,” Captain Fitzroy, em-
ployed in surveying the coast in 1832. Yet the children
even of such savages, if taken very young and trained
among civilized people, manifest natural capacity or
aptitude for cultivation little inferior to their new com-
panions. And, on the other hand, the children of civi-
lized parents, if thrown by disaster among savages, have
been found to acquire completely the characteristics of
the savage. Such facts lead to the conclusion that
the differences between savages and civilized men
depend mainly on the differences of their educational
training.
§ 6. There are proofs still more striking of the results
of deficient cultivation shown in some human beings
who have been reared altogether away from human so-
ciety. Students of natural history are aware that instances
have occurred of cats, under the influence of strong
maternal instinet, when suddenly robbed of their young,
taking the young of other species, as of rabbits or hares,
to nourish in lien of their own; and of dog-mothers,
under similar loss, adopting kittens. But more marvel-
lous than this, not a few eases are recorded, on aunthority
which has not been impugned, of she-bears and wolves,
in regions where they abounded and frequently carried
off children, having spared the lives of some of these,
and reared them for a time among their own young.
The stomach of a child digests perfectly the milk of
other kinds of animals, as of the cow, ass, mare, goat,
&e. ; for the milk of these is often purposely substituted
for that of a child's own weakly mother. In the
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“ Additional Note to § 6,” is a statement respecting recent
cases of children so stolen by wolves, extracted from
the Report of a Journey of Inspection made through
the province of Oude, in 1848, by order of the Go-
vernor-General of India. In the same note are extracts
from historical notices of Poland, by Bernard Connor,
M.D., Fellow of the Royal Society of London, who
resided for a time at the court of Warsaw, touching
cases of children similarly nurtured among bears, in
Lithuania.

§ 7. The progress of civilization in a community
attracts little attention from the unthinking multitude
there. All slow changes pass nearly unnoticed by
persons who are not led to make comparisons at con-
siderable intervals. Thus the gradual wearing away of
rocky coasts by the constant action of the sea waves
may not be noticed until, as now, along the east coast of
England, churches or other buildings of former cen-
turies, which originally stood at a safe distance from
the breakers, are seen to be near the edge of the
cliff, soon, if not removed, to erumble with it. Then
there is the gradual filling up of all lakes by the mud
and sand carried into them by the feeding streams,
and the deposit of similar material at the mouths of
all great rivers, forming those broad low flats called
deltas. Again, a boy does not remark from one day to
the next that he has grown bigger and stronger,
although he is steadily advancing to be a man; but
if, on returning home after a considerable absence, he
tries in vain to put on a jacket or a boot which for-
merly fitted him, he is struck by the remarkable
change. So the individuals of an advancing com-






24 SURVEY OF

was neither vice nor misery, through descending grades
to that of the iron age in which they lived. The true
nature of the progress is now clearly apprehended, as
is the importance of keeping the fact present to the
public mind. Tt influences strongly the mental ac-
tivity and choice of pursuits of a youth to make him
aware early of what is likely to be his position in after
life, because he will thereby be impelled to engage
chiefly in what promises future advantage; so is it
important that a community should be aware, as far as
possible, of probable future changes. The opinion that
the condition of a man or nation is naturally sinking,
or is unsusceptible of improvement, has a strong ten-
dency to realize the evil, as the contrary opinion, of
there being an advance, is a strong encouragement to
Judicious perseverance.

§ 9. Schools, colleges, universities, and books are
among the means which, in the progress of human im-
provement, have been contrived for thus cultivating the
minds of individuals and of nations ; and in regard to all
of these there has been a progress of improvement as
marked as in other things which have proceeded from
the working of man’s intellect. The decisions, how-
ever, as to the subjeets chosen, the order of study, and
other particulars, had to be based on a due consider-
ation of the whole field of human knowledge, with its
natural divisions, and the bearings of these on human
welfare ; and the views taken until lately were far
from being complete. A simple arrangement addressed
to common apprehension is here attempted.
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constitution of their parents, do not receive therewith
the smallest portion of the knowledge which the parents
possessed, but have to gather for themselves after birth,
through the organs of the senses—touch, seeing, taste,
smell, and hearing, often called the five gates of know-
ledge—the whole elementary material of their future store.
Thus, when a child first gets an orange, impressions
are received, (1) through the skin of the touching hand,
of its size, form, and weight, (2) through the eye of its
colour, (3) through the palate of its taste, (4) through
the nostrils of its smell, and (5) through the ear of the
sound or name which men have connected with it. These
impressions being retained in the memory as a group
constitute his knowledge of the orange. In the same
manner the knowledge of other objects, and of progressive
changes among objeets, is obtained. (See Note to §11.)

§ 12. As a burning lamp must be constantly supplied
with oil to keep it alight, so human beings after birth
must duly obtain four prime essentials to life, that they
may live healthily for an ordinary period of about seventy
years, passing through the stages of youth, maturity,
and decay to death. These essentials are, fit air,
warmth, aliment, and rest after action. If deprived of the
first, the individual dies in a few minutes, as by drown-
ing or other suffocation ; if deprived of the second, he
dies in a few hours, as when overwhelmed in a snow-
storm ; if deprived of the third, he dies in a few days, as
when left on a bare rock after shipwreck; and if de-
prived of the fourth, he dies in a few days, or weeks, or
months, according to other circumstances. The first
indication of the child having animal sensibility is its
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struggle and erying when it wants a necessary, as food
or warmth. It has then the feeling which it afterwards
learns to call pain. When the want is supplied, it
becomes tranquil, and it has then the feeling which it
learns to call pleasure. In after-life to obtain pleasure
" and to avoid pain, near or remote, become the great
motives to voluntary activity. Among the objects
around the child it soon begins to distinguish those which
- most nearly concern it, by causing pleasure or pain; and
thus the mother or nurse, the fire, the candle, become
early acquaintances.

§ 13. As the growing individual afterwards has the
attention directed to the apparent infinity of objects in
the universe around, the mind soon makes the grand
discovery that there are resemblances among them,
or, rather, that the apparent infinity is only a repeti-
tion of a certain number of kinds. There are soon
distinguished, for instance, the objects which in English
are called dog, horse, sheep, &c., among the things living
and moving about, called animals; the rose, myrtle,
oak, &ec., among things growing from the earth, called
vegetables ; and such as clay, lime, flint, gold, &e., among
things taken out of the earth, called minerals ; and the
mind becoming aware that, by studying a specimen or
exemplar of each kind, its limited power of memory may
acquire a tolerably correct knowledge of the whole,
enabling persons to obtain more easily what is useful to
them, and to avoid what is hurtful, the desire for that
knowledge, cailed curiosity, arises with the first exercise
of reason. Accordingly the pursuit of it has been unre-
mitting, and the labour of ages has at last nearly com-
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pleted an arrangement of the constituent materials of
the world under the three great classes of

" MiNeRALS (and all inanimate things),
VEGETABLES,
ANIMAILS,

commonly called the three kingdoms of nature, and of
which the minute description has been called NATURAL
History. And museums of Natural History have been
formed, which contain specimens of almost every object
belonging to the classes; so that now, a student, within
the bounds of a moderate space or garden, may be
said to be able to review the whole of the material
universe.

§ 14. It might be thought that if a man knew all the
things or existences in the world he had nothing more to
learn. But it is not so, for the things of to-day do not
remain the same for to-morrow. A seed is growing to
be a plant, a boy to be a man, mountains are being
wasted by the action of the weather, lakes are being
filled up by the solids which the feeding streams carry
into them, the tides and rivers and clouds are always
moving. The universe, therefore, is a scene of constant
motion or change. With respect to the changes, how-
ever, as with respect to the things themselves, the second
orand discovery was soon made, that there were resem-
blances in the multitude ; and self-interest, operating in
the second case as in the first, having prompted to
careful classification, we are enabled in the present day,
as the result of countless observations and experiments
made through lpast time, to say that the motions or
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by every other particle with a certain force varying in
a known manner with the distance.—1st. It was ob-
served that bodies in general, if raised from the earth
and left nnsupported, fall directly towards it, with force
called their weight. 2ndly. It was seen that a ball on
an inclined plane, or water on the slope of a river
channel, moves to the lower part with like proportioned
force. Brdly. It had long been thought that flame,
smoke, and certain vapours which when free ascend in
the air, had positive levity as a property, the contrary of
weight ; but after a time it was discovered that these
things also were substances having weight, but were
immersed in a transparent and therefore unseen atmo-
spheric air, which is heavier than they, and which there-
fore lifts them up as water lifts a cork or oil. Thus a
resemblance was detected where a difference had long
been believed to exist. 4thly. It was found that any
contiguous hanging bodies are drawn towards each
other so as not to hang quite perpendicularly, and that a
plummet suspended near a hill is drawn towards the hill
with force less than that with which it is drawn towards
the earth, only as should follow from the different sizes
of the hill and earth, and the different distances of the
plummet from the respective centres of the two. It was
thus proved that weight itself is only an instance of a
mutual attraction operating among all the constituent
elements of the globe; and, 5thly, the law explains,
moreover, the fact of the rotundity of the globe—all the
parts being drawn to a common centre; as also, 6thly,
the form of dew-drops, rain-drops, globules of mercury,
and of many other such things. Tthly. It was observed
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that all the heavenly bodies are round, as if formed of
material obeying the same law. And 8thly, that these
bodies, however distant, attract each other, for that the
tides of our ocean rise in obedience to the attraction
of the moon over them, and become kigh or spring tides
when the moon and sun operate in the same direction.
Thus the sublime truth has become evident, of which
the sufficient proofs were first detected and arranged
by the genius of the immortal Newton, that there is a
general power of attraction, called weight where acting
on earth and there maintaining a stable order among
things generally, but which connects together also the
distant bodies of this solar system, and probably is
limited only by the bounds of the universe.

§ 16. Who but must admire that the human mind
should have the power to discover in such variety and
sometimes apparent clashing of facts the working of
single principles, of which principles the knowledge
then becomes clear foresight into futurity, enabling
men to act so as to bring about important ends
which they desire. Marvellous as this power appears,
it is but an advanced degree of what a mere child, not
yet able to speak many words, displays, when calling
“polly” to a second parrot brought into its view, or
“ pussy” to a strange kitten, because of the resem-
blance perceived between the new object and a speci-
men or specimens already known. The law of the
mind which leads to this is, as will be more fully
explained in a future page, that whenever a new object
or pheenomenon attracts notice, there are called up in
the memory ideas of the particular or particulars
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previously known which most resembled the novelty ;
and the observer is led to infer, what is true of his
general experience, that where there is similarity or
agreement in several points first noticed, between the
new and the old, there is that agreement on the whole
which constitutes a sameness of kind. A child hearing
only a peculiar step or voice in a passage leading to
its room will judge rightly of the person who is ap-
proaching. .

§ 17. It is here evident, however, that if an indi-
vidual thus judging has acquired but scanty or imper-
fect acquaintance with the realities or type-facts in the
world around him, he must frequently be falling into
error. Thus a child happening to lay his hand for
the first time on a small soft muff may say * pussy.”
because he deems for a moment that he is touching a
cat; or a child farther advanced, who is aceustomed to
eat wholesome berries in the garden, may during a walk
across fields be tempted by other berries, and in them
may eat poison. And not only do children thus err by
rash judgments founded on insufficient knowledge of
facts, but in earlyages of the world, justly designated * the
infancy or youth of the human race,” when men had
yet but little accurate knowledge of the things around
them, individuals of the highest natural endowments
have done the like. Even so late as three centuries ago,
before Newton had discovered the true causes of the
tides, the distinguished Danish astronomer Tycho
Brahe proposed as an explanation, that the regular ebb
and flow twice every twenty-four hours, so remarkable
at the mouths of great rivers, was the slow respiration
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of this globe itself, possessing therefore a kind of animal
nature or life. The great Plato also, in an earlier time,
asserted, on grounds still more fanciful and feeble, that
this earth was alive.

§ 18. The so-called laws of phnomena, then, being
but the resemblances discoverable among the motions
or changes going on in nature, it might have been
expected that students of nature would first seck, by
close observation and experiments, as wide and ac-
curate an acquaintance as attainable with all kinds of
individual facts. This necessity, however, was not
perceived by some of the most distingnished early
sages. Plato and his followers, by one rash conclusion,
were led to believe that minds of strong natural sa-
gacity or penetration could, without further study of
external nature than what ordinary experience gave,
extract from their own thoughts or reflections the great
aeneral truths or laws of change. Aristotle did not err
so far as Plato, but he did not give sufficient warning
to prevent succeeding inquirers from taking the wrong
path ; and although universally esteemed to have been
of surpassing ability, he now shares blame as one of
those whose rash, erroneous conjectures, and then whose
‘example and influence condemned men for nearly two
thousand years to a mental labour of barren specu-
lation, as incapable of discovering valuable scientific
truths as the labour of a hen sitting on lumps of chalk
would be to produce chickens. The “ Additional Note
to § 18 ” is an extract from Sir John Herschel’s ¢ Dis-
course on the Study of Natural Philosophy,” showing
the nature of the labours of these early inquirers.

D
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Lord Bacon, in his ‘Novum Organum,” had the
merit of first clearly pointing out the fallacy above
referred to; and other distinguished philosophers,
as Kepler, Copernicus, Galileo, Newton, &ec., were
about the same time exhibiting in works what he de-
seribed in words. The process described by Bacon of
comparing the facts or pheenomena learned by observa-
tion and experiment, so as to extract from them the
general circumstances or laws in which they resemble,
is called the method of reasoning by induction, becanse
numerous single facts are brought together for examina-
tion and comparison. The rapidity of seientific progress
during the last three centuries attests the vast import-
ance of the changes introduced about Bacon’s time.

§ 19. Correct acquaintance with the laws of nature
has been very slowly obtained, owing to the imperfection
in early ages of men’s knowledge of the mere facts of
nature, and to the complexity of ordinary phenomena
produced by several laws operating together under much
variety of circumstances: but men have now learned
enough to perceive that the universe is as simple and
harmonious as it is immense, and that the Creator,
instead of interposing separately or miraculously, in the
common sense of the word, to produce every distinet
phenomenon, has willed that all should proceed ac-
cording to a few general laws. Nothing in nature is
more truly miraculous than the endless and beneficent
variety of results that are seen to spring from such
simple elements. In times of ignorance men naturally
regarded every occurrence which they did not under-
stand, that is to say, which they could not refer to a
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gimple law known to them, as being the result of a direct
interference of supreme power, and thus for many ages,
and among some nations still, eclipses, earthquakes,
and many diseases, particularly those of the mind, and
the winds and weather were or are accounted miraculous.
Hence among heathens arose many religious ceremonies,
including even human sacrifices, intended to propitiate
or appease offended deities, but founded on expectations
no more reasonable than if men should now pray to have
the day or the year made shorter, or to have a coming
eclipse averted. They had not yet risen to the sublime
conception of a single Will which could say, * Let light
be, and the light was,” and which could give tothe whole
of nature permanent laws which men can discover for
the direction of their conduct in life—laws so unchang-
ing, that by them can be caleulated the times of eclipses
backwards and forwards for thousands of years without
the exrror of one beat of a pendulum ; and as men’s know-
ledge of nature advances they can anticipate and explain
with equal precision innumerable other events formerly
deemed miraculous. Even the wind and the rain, which,
in common speech, are the types of uncertainty and
change, obey laws as fixed as those of the sun and
moon, and already, as regards many parts of the earth,
man can foretell them without fear of being deceived.
He plans his voyages to suit the coming monsoon and
prepares against the floods of the rainy season. Yet
further, within the last few years he has discovered so
much of the law of storms, that he now knows where
and when his ships are likely to encounter them, and he
has been able to devise precious securities against both

the whirl of the hurricane and its lichtnings. p
D
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§ 20. He who thus understands the laws of nature, even
in the degrees in which men now know them, has such
foresight of the future, and of the effects which will arise
from combinations of influences which he has the
power to arrange, that to a certain extent he may be
said to command nature. As expressed in the lan-
guage of wisdom ancient and modern, his “knowledge
is power,” Moreover,as all single objects and states of
objects in the universe are results of antecedent agency
of the laws of change, a man who first studies the laws,
knows beforehand, in great part, the objects which, in
examining nature, he will meet with, and thus he most
remarkably diminishes the labour of studying natural
history. He seems to learn by intuition. A well-
informed man of the present day may thus be said to
possess within the boundaries of his single mind the
universe in miniature, where he may contemplate at
leisure past events, or the present, or the future. But
he has still to be on his guard, not to push his conjee-
tures or conclusions too far. All his ealculations are
founded on the assumption that the ecourse of nature, as
understood by him, has not changed and will not change ;
and although thousands of years give countenance to
this assumption, these thousands are less to a past
and a coming eternity than the noonday hour which
bounds an animalcule’s life is to rolling ages — an
animalcule which cannot, therefore, know the morning
nor the evening, nor spring nor winter. Man, it is true,
can foretell the change of day and of season, and the
coming of remote eclipses, but the mountains of the
earth are incessantly crumbling before his eyes by the
action of winds and rains and other unremitting causes ;
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and the ocean depths which receive the fragments, ave,
in corresponding degrees, being filled up, and some stars
which his forefathers beheld bright in the firmament are
now dim or have disappeared—awful changes, of which
man’s present knowledge of nature’s course can tell him
neither the beginning nor the end.

The four classes of Scientific Facts.

§ 21. The phenomena or changes among things when
reviewed by the human mind according to their resem-
blances, fall as naturally into the four scientific classes
of Pavsics, CHEMISTRY, LIFE, and MIND, named above,
as the things themselves fall into the classes of natural
history ; and it will now further appear, that, to acquire
full acquaintance with these, the mind must study the
classes in the order here followed, which is that both of
their mutual dependence and of their simplicity in
relation to the power of human apprehension.

§ 22, (1.) Prystos.—The laws of physics are concerned
in every phanomenon of nature in which there is sen-
sible change of place, acting alone in the greater part of
these pheenomena, and modifying the remainder which
- originate from chemical action and from the action of
life. Such physical ph@nomena are, the motions of
bodies falling directly or rolling down slopes, of currents
of water and air, of bodies carried along by such cur-
rents, of bodies thrown or projected by any force, of
machines, such as water-mills, windmills, carriages on
railways, of the heavenly bodies, and so forth. The
areat physical facts are conveniently ranged under the








































































































































































































































































































































































































































































