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FIFTH BOOK. 

SECTION I. 

PHYSICAL GEOGRAPHY AND GEOLOGY. 

ROTUNDITY OF THE EARTH. 

Q 
A GREAT variety of appearances, both on the surface 
of the earth, and in the heavens, prove conclusively, 
that the earth is a spherical or round body.-l. When 
we stand on the sea-shore, while the sea is perfectly 
calm, we perceive that the surface of the water is not 
quite plane, but convex or rounded; and if we are on 
the side of an arm of the sea, and, with our eyes near 
the water, look towards the opposite coast, we plainly 
see the water elevated between our eyes and the shore, 
so as to prevent our seeing the land near the edge of 
the water.-2. When an object is seen at a distance 
upon the surface of the earth, a part of its base is hid 
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from the view. As the distance is lessened, a greater 
portion of the object becomes :vi~ible, and when brought 
~ufficiC'ntly near, the whole of It IS seen. If, on the othe1' 
hand the distance is iucrea:,ed, the visible part of the 
body'is continually diminished, and at last the .object 
entirely disappears. Every person. who. has paul .the 
slightest attention to the manner 1ll which mountmns, 
towers, and ships begin to appear and disappear, must 
he familiar with these facts.-3. nlagellan, Drake, 
Anson, and other navigators, by holding an easterly 
or westerly course, at last arrived at the point of 
their departure. rrhey, thus sailed upon a line, which, 
is one revolution, returned into itself; ending where it 
began; and, therefore, the surface on which it was 
described, must be a sphere, or must resemble a sphere. 
rrhis was further confirmed by the voyages of Captain 
Cook, towards the south polc, from which it appeared 
that the course round the earth gradually diminished 
as it approached the pole.-4. When we travel a con
siderable distance from north to south, or from south to 
north, a number of Dew stars successiyely appear in the 
heavens, in the quarter to which we are advancing, 
and many of those in the opposite quarter gradually 
disappear, which would not happen if the earth were a 
plall(> in that direction.-5. All these proofs are con
finned and illustrated by eclipses of the moon, which 
present an ocular demonstration of the earth's rotundity. 
An eclipse of the moon is caused by the intervention of 
the body of the earth between the sun and the moon' 
in which case, the shadow of the ea1'th falls upon th~ 
moon. 'rhis shadow is found in all cases, and in every 
position of the earth, to be of a circular figure' which 
incontrovertibly proves, that the whole mass 'of land 
and water, of which the earth is composed, is nearly 
of a globular form. 

It may be objected that the earth cannot be of a 
spherical form, as its surface presents the most irreO'ular 
appearances, being in innumerable places elevatelinto 
~lOuntai~s: or depressed into "alleys. TIut these 
Irregulantles bear no greater proportion to its whole 
Lulk than a few graius of sand to a COmmon terrestrial 
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globe, the highest mountains on its surface being little 
1110re than the two thousandth part of its diameter. 
Some of the mountains on the surface of the moon are 
higher than those on the earth, and. yet that body 
appears, both to the naked eye, and through a telescope, 
of a ~pherical figure. Equally futile is the objection, 
which has been improperly and. ignorantly drawn from 
the c:xpressions occasionally to be met with in the 
Dible. The object of the inspired writers who llsed. 
these ex}wessions, was not to advance a true system of 
natural philosophy, or to correct the popular errors of 
the day, in matters of mere science, but to illustrate or 
enforce some precept or lloctrine, or to record the 
occurrence of some remarkable event, which could not 
have been done intelligibly but by adopting expresslons 
in agreement with the opinions of the age. 

On the knowledge of the spherical figure of the earth 
the art of navigation in a great measure depends; and. 
all voyages of discove!"y, which have been made in 
luter years, were undertaken in consequence of the 
knowledge of this fact. Had mankind remained unac
quainted with this discovery, the circumnavigation of 
the globe would never have been attempted-vast por
tions of the world would have remained unknown and 
unexplored.-no regular intercourse would have been 
maintained between the various tribes of the human 
race-and, consequently, the blessings of Divine Reve
lation could never have been communicated to the 
greater part of the Gentile world. 

GENERAL VIEW OF THE GLOBE. 

In looking over a map of the world, it is seen at 
once that the surface consists of yurious spaces of land, 
surrounded. by an extensive field of water called the 
sea or ocean. Of these space:> of land, two are of vast 
extent, and on this account are termed continents. 
The larger of these continents includes the three 
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diyisions of Europe, Asia, and Africa, and is d~s
tincruished by the title of the Old ,YorId, from 1.tS 
h'1\?inrr till the discovery of America by Columbus, In 

the y~ar 14:82, been the only part of the glob~ with 
the existence of which Europeans were unacqllamted. 
The other, which includes North and South America, is 
named the New World. 

The creneral direction of the land in the two con
tinents is entirely different. In America, it is from 
pole to pole: in the Old 'YorId, it. is from so.uth-,~e~t 
tu north-east; and if we keep Afnca out of VIeW, It IS 
almost parallel to the equator. The ,longest straight 
line that can be drawn on the old contlOent commences 
on the western coast of Africa, from about Cape Verd, 
and extends to Behring's ~trait in the north-en"t of Asia. 
It is ahout 11,000 miles in length. A similar line, 
traced along the new continent, passes from the ~trait 
of Terra del Fuego to the northern shore of ~ orth 
America, and is nearly ~),uIjU miles long. In both 
continents the direction of the large peninsulas is 
similar, almost all of them running towards the south. 
This is the case with South America, California, 
Florida, Alaska, and Greenland in the New \Yorld; 
and, in the Old, with Scandinavia, Spain, Italy, Greece, 
Africa, Arabia, Hindostan, :lHalaya, Cambodia, Corea, 
and Kamtschatka. The only exceptions to this remark 
are the plOninsula of Yucatan in l\Iexico, and that ot 
Jutland in the north-west of Europe. Both of the~c arc 
directed towards the north; but they consist or plains 
and alluvial land, whereas the other peninsulas are 
more or less of a mountainous character. There is a 
further l'C'semblance between the two continents, from 
each being divided into two parts by an isthmus. nut 
in the character of their outlines they differ very much; 
for while the coast of the U Id 'Y orld (excepting Africa) 
is broken equally on all sides by gulfs, bays, and 
inland seas, the New \Yorld has a series of openiuO's on 
its eastern shore only. On its western side, the

b 
only 

inlet of any magnitthle is the gulf of California. 
l:e.;ides the two continents, many extensive portions 

or land are dispersed through the ocean, particularly 
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the immense regions of New Holland, which occupy a 
space nearly as large as the whole of Europe. There 
are also the islands of New Guinea, Dorneo, l,fu(lu
gascaI', Snmntra, ,lapan, Great Britain, New ZealalHl, 
Ccylon, Iceland, Cuba, Java, nnd thousands of others, 
of different dimensions, scattered through the Pacific, 
the Indian, and the Atlantic Oceans, and which form a 
very considerable portion of the habitable regions of the 
globe. 

The ocean surrounds the earth on all sides, and 
penetrates into the interior parts of many countries, 
sometimes by large openings, and frequently by small 
straits. Though it is, strictly speaking, but one im
mense body of water, extending in yarious directions, 
yet different names have been appropriated to different 
portions of it. The Pacific Ocean, divided by the 
equator into North and South, is inclosed between 
A merica, on the east, and K cw Holland, the islands of 
Java and Sumatra, and the continent of Asia, on the 
west; on the north, it terminates at Behring's Strait. 
The seas of China, Japan, Okhotsl~, &c., form parts of 
this ocean. The Indian Ocean lies between Afi'ica on 
the west, and the peninsula of Malaya, with the islands 
of Sumatra, .Janl, <Yc., and New Holland, on the east, 
and is bounded by Persia and Hinclostan on the north. 
The ned Sea or Arabian Gulf, the Persian Gulf, and 
the Day of Bengal, are all parts of this ocean. The 
Southern or Antarctic Ocean is bounded on the north, 
by a line drawn from Cape Horn to the Cape of Good 
Hope, thence to 'Van Diemcn's Land, and again by the 
south of X ew Zealand to Cape Horn. These three 
oceans form what may be called the great f~onth-Eastern 
Basin, the waters of which cover nearly half the globe. 
'l'he Atlantic Ocean commences, in the south, from a 
line drawn form Cape Horn to the Cape of Good Hope, 
and is terminated on the north by the Arctic Circle. 
It is divided into North and Nouth by the equator, and 
its branches are the Mediterranean, the ::"; ort h ;:~ea 01' 

German Ocean, the Baltic, Barou's nay, Hudson's 
Day, the Gulf of Mexico, and the Caribbean ~~ca. 
The Arctic or Northern Ocean surrounds the North 
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Pole and is bounded on the south, by the Arctic , , . 
Circle, and the northern shores of the hyo contments. 
The Atlantic and Arctic Oceans may be c~lle(l the 
,Yestern Basin, which u)fms a channel between the Old 
and Kew Worlds. 

The Ocean, which is thus subdivided, is Rpreacl over 
nearly seven-tenths of the globe; but it .is :emm'kable 
how unequally the land and water arc dIstnbuted. If 
we compare the northern and southerp. hemiRpheres, 
that is, the two equal parts into which the globe is 
diyided by the equator, we shall find that, if the quan
tity of land in the northern hemisphere be represented 
by 16, the quantity in the southern will be scarcely 
equal to 5. Buff 011 und some other philosophers, there
fiwe, asserted that a great continent must exist towards 
the south pole, in order to counterbalance the mass of 
land in the northern hemisphere; but the high southf'rn 
latitudes ha,-e as yet been found to contain only a few 
islands. r1'his filet, however, does not prove that there 
is a less mass or weight of land in the southern tban in 
the northern hemisphere: for it is possible th:1t the land 
may be only rather depressed in the south, and conse
quently covered by the sea. 

MOUNTAI:'id. 

Mountains arc distributed in various forms £111'-1 sizes 
through eH'ry regioil of the ghbe, and sen-e as a sort 
of connecting hand to the ot'hl'l' portions of the earth's 
~ur~ace. The L:rgest mountains are generally arranged 
III Immensc chams, which extend, in nearly the same 
(lirection, for several hmll1:'ec1s, and eYC-'ll tl~ousa;lds of 
miles. 'rhe highe~t in the worl,1 are the Himalayas, in 
the north of Bengal, on the horders of '1'hibet~ The 
lo!tiest l1ElUatain in this range, is ~tated to be about 
2.1,000 fee.t, or a litt!2 n:o~'e tbn fiye mile in pcrpeil
dicular heIght, and IS Y1,] blc at the distance of ~:jO 

'1 ,\T -
1111 es. .l\t'xt to the Himalayas arc the'..nc1cs in 
oouth America, which cxten:l ~orc than 4::000 l~liles 
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in length from the province of Quito to the straits of 
Magellan. The highest summit of the Andes is 
Chimborazo, which is said to be 20,600 feet, or nearly 
four miles above the level of the sea. The highest 
monntains in Europe are the Alps, which run throngh 
Switzerland and the north of Italy; the Pyrennees, 
which separate France from Spain; and the Dofrafeld, 
which divide Norway from Sweden. The most elevated 
ridges in Asia, are the Himalaya, Taurus, Imaus, 
Caucasus, Ararat, with the U ralian, Altaian, and 
3apanese mountains; in Africa, lUount Atlas, and,the 
Mountains of the Moon. 

In order to obtain a connected view of the loftiest 
and most extensive system of mountains upon the globe, 
we must suppose ourselves placed in New Hollanu, 
with our face turned towards the north; America will 
then be on the right, Asia and Africa on the left. 
From Cape Horn to Behring's Strait, along the western 
coast of America, there is an almost uninterrupted 
range <if the highest mountains. From Behring's Strait 
ngain succeeds an enormous line passing in a south
westerly direction through Asia, lem-ing China and 
Hindostan to the south, somewhat interrupted as it 
approaches Africa, but still to be looked upon as con
tinuing its course in the mountains of Persia and Arabia 
Felix. From Cape Guardafui in Africa to the Cape of 
Good Hope, there appears to be a chain which completes 
the view. The series of mountains which we have thus 
followed, is in the form of an immerlse irregular ctlrye, 
which comprises within it the Pacific and Indian Oceans, 
with their innumerable islands, besides a portion of 
Asia, including China, the Birman dominions, and the 
Indian peninsula. It presents a steep face towards 
these oceans; while, on the other side, the land very 
generally slopes towards the Atlantic and Arctic 
Oceans. 

But, thongh the most comiderable elevations of the 
surface 'of' the earth are thus formed into chains, some 
mountains are completely insulated, that is, are quite 
remote from any chain or group. Volcanos are more 
particularly of this kind. The term volcano is derived 
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from Vulcan the name which the Romans gave to 
their imagin~ry god of fire, and is aPI?lied to ~hose 
mountains which send forth, from theIr summIt or 
sides, flame, smoke, ashes, and streams, of melted 
matter called lava. Upon ascending to the top of a 
mountain of this kind, there is found to be an immense 
and deep hollow, which is denominated the crat~r or 
cup. From most of the volcanos which are n?~ extmct, 
there is a smoke more or less frequently ansmg; but 
the eruptions, which are discharges of stones, ashes, 
lava, &co, accompanied with lofty columns of fire, 
violent explosions, and concussions of the earth, happen 
at irregular and sometimes very long intervals. It 
seems to be a very general rule that the greater the 
mass and the elevation of the mountain, the less frequent 
and more tremendons are the eruptions. Stromboli, 
the small volcano on one of the Lipari islands, is almost 
always burning; Vesuvius has more frequent eruptions 
than Etna; while the immense summits of the Andes, 
Cotopaxi and Tungurahua, have an eruption hardly 
once in a century. The volcanos of America, besides 
the common lava and rocks, &c., cast out scorified clay, 
carbon, sulFhur, and water, accompanied, in some 
instances, by fishes. The mountain of Maccaluba in 
Sicily, some hills near the town of Zaman in the 
Crimea, and a volcano which is situated towards the 
middle of the island of Java, in a plain aboundincr with 
salt springs, send forth eruptions of mud. t> 

It is remarkable that, in the Old Continent the 
principal chains of mountains contain no volcanos: and 
that islands and the extremities of peninsulas are alone 
the seats of these convulsions; while in the New 
World, the immense range which runs along the shore 
of the Pacific Ocean, possesses more volcanos than 
nre to be met with in the whole of the Old Continent 
3?d its adjacent isla~ds. No volcano has yet been 
dIscovered on the contlllent of Africa, but most of its 
groups of Islands are distinguished by them. A line 
drawn around the great Pacific Ocean, so as to include 
the long range of mountains on the west of America 
the Asiatic peninsula of Kamtschatka, and the island~ 



of Sumatra anu J~1Ya, will have ,Yithin it by far the 
greatest and most extensive volcanic system on the 
globe. From Terra del Fuego (the lalld ofjh'e) to the 
peninsula of .. 'daska, a ccmplete series of '-olcanos 
may be traced. The "\leutian islands, which stretch 
from that peninsula to the opposite peninsula of Kamts
chatka, possess several. On Kamtschatka, there are 
some of great violence. The islands of Japan and 
Formosa have seyeral; and, beginning with Sumatra 
and .Tan, they are ~cattered over all that immense 
archipelago, which forms so remarkable a feature of 
the Pacific Ocean. In the Indian Ocean, the islands 
of St. Paul, Amsterdam, and Bourbon, have volcanos 
in action. The most formidable volcanos of the 
Mediterranean, are Etna in Sicily, and Vesuvius near 
the coast of Naples. Between those two mountains 
are the Lipari i~lands, all of volcanic character. The 
Atlantic Ocean contain several groups of this kind; 
Iceland has suffered frequently from the terrific erup
tions of its yolcunos; the Azores and the Canaries, 
and some of the ,Yest India islands, also experience 
the effects of subterranean fire. In some places parts 
of the land which are covered by the waters of the 
ocean, are the seats of volcanos ; and it has sometimes 
happened that new islands have been formed during 
submarine eruptions. Several mountains bear evident 
marks of having, at some very distant periods, been the 
outlets of fires, and on this account, they are called 
extinct volcanos. -,~ltogether about 2uG volcanos are 
known, including only those which have been active 
within a period to which history or tradition reaches. 

THE OOEAN. 

'rhe vast body of water which surrounds the conti
nent:;, and is the common receptacle of their running 
"Waters, is indispensably necesscry to the support of 
animal and vegetable existence upon the earth. Its 
perpetual agitations purify the air; and the vapoms 
which the atmosphere draws from its surface, being 

D2 
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condensed and dispersed through the upper regions, 
form clouds, which are the source of a constant supply 
of rain and moisture to the land. The ocean, also, by 
the facilities for communication which it offers, i:; the 
means for unitin~ the most distant nations, while it 
enables them to interchange, with mutual advantage, 
the productions of their several climates. 

The bottom of the sea appears to have inequalities 
F:imilar to those on the surIuce of the continents; the 
depth of the water is therefore extremely yarious.
There are vast spaces where no bottom has been found; 
but this does not prove that the sea is bottomless, be
cause the line is able to reach to but a comparatively 
small depth. If we were to found our opinion upon 
analocry, we might conclude that the greate"t depth of 
the o~ean is, at least, equal to the height of the loftiest 
mountains, that is, between ~O,OOO and 30,0(:0 feet. 
Along the coast, its depth has always been found pro
l)ortioned to the height of the shore. 'Yhen the coast 
is high and mountainous, the se:t that washes it is deep; 
but when the coast is low, the water is shallow. If we 
reckon its average depth at two miles, the ocean will 
contain ::.l!16 millions of cubical miles of water. ,\Ye 
shall have a more specific idea of this enormous mass 
of water, if we consider that it is sufficient to cover the 
whole globe to the height of more than eight thousand 
feet; and if this water were reduced to OllC spherical 
mass, it would form a globe of more than 800 miles in 
diameter. 
~he general colour of the sea is a deep blui~h green, 

which becomes clearer to'wards the coasts. This colour 
if> thought, by some, to urise from the same cuuse as the 
azure of the sky; it is probable that the former is due 
to the. rays of blue light being reflected in the greate;;t 
quantity from the water, and the latter to their beinrr 
refJ.ec.ted in the greatest quantity from the p[lrticlelt~f 
the mr. The ot1u'r colours exhibited in parts of the sea 
depend on causes which are locHl, and sometimes decep~ 
tiv-e. TI.le Meditern1n~an in it~, upper part is said to 
have at times a purple tmt. In the erulf of Guinea the 
sea is white; around the Maldive i~lands it is black; 
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~llll. in some pbces it has bee:1 observed to be reu. 
These appearances are probabl.r occasioned by vast 
numbers Gf minute marine insects, by the nature of the 
soil, or by the infusion of certain earthly substances in 
the water. '1'he green and yellow shades of the sea 
proceed fi'equently from the existence of marine vege
tables at or near the surface. 

The water of the sea contains several extraneous sub
stances, in proportions ,arying in different places. The 
component parts, in addition to pure water, are com
monly sulphate of soda; chloride of sodium (common 
salt); chlorides of calcium, mngnesium, and potassium; 
with some organic matter. Common salt, which for 
salting meat is preferred to the salt of springs, is 
obtained hy boiling the sea water so as to evaporate 
it. The saltness of the sea appears, with some local 
exceptions, to be less to,mrds the poles than near 
the tropics; and, in particular places it varies from 
temporary causes. The ,iolcnt tropical rains have an 
effect in diminishing it, e'c:pecially near coasts, where an 
increased .. olume of fresh water is brought down by the 
rivers. The Baltic is at all times less salt than the 
ocean, and when a strong east wind keeps out the North 
Sea, its waters are said to become almost fit for domestic 
uses. The most curious phenomenon of all, is that of 
springs of fresh water rising up in the midst of the sea, 
In the bay of Xagua, on the southern coast of Cuba, 
springs of this kind gush up with great force at the 
distance of two or three miles from the land; aild others 
occur near Goa, on the western coast of Hiudostan, and 
in the Mediterranean Sea, not far from Marseilles. 
Yarious theories have been advanced to account for the 
saltness of the ocean. Some aso:crt the existence of vast 
beds of salt at its bottom. Other:) have supposed that 
the sea may have originally received all its saline par
ticles from those existing on the surface of the earth, 
which were dissolved and carried down to the OCC,lIl by 
the action of the rivers. The mo:;t probable solution 
of the matter i~, that it is un essential and ahsolute 
quality, impressed upon it fro111 the creation of' the 
world by the Great Author of nature. Its presence, 
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united to the action of the tides and waves, preserves 
the vast mass of waters from corruption, and at the same 
time gives it a specific gravity which enables it more 
easily to float the large bodies ":,hich n:ove .in it, or upon 
its surface. The bitterness whICh eXlsts m sea-water, 
but apparently not beyond a certain depth, is with 
much probability considered to be owing partly to the 
vegetable and animal matter held there in a ~tate of ?e
composition; and partly to some of the salts It con~ams. 
From the former cause some account for the lummous 
appearance which the sea often presen~s at night, p~r
ticularly in summer and autumn, whIle others ascnbe 
it to electricity, or to innumerable minute animals 
moving rapidly through the water in all directions. 

Water being a bad conductor of heat, the temperature 
of the sea changes much less suddenly than that of the 
atmosphere, and is by no means subject to such ex
tremes as the latter. It is also modified by currents, 
which mingle together the waters of different depths 
and regions, and by the neighborhood of shallows and 
banks. Thus bays, inland seas, and the spaces among 
clusters of the islands, where the action of the waves is 
more confined, and the water usually of less depth than 
at a distance from land, are the most favourable places 
for the production and accumulation of marine ice. It 
is on this account that the navigation of the Baltic is 
annually stopped by the ice in a latitude not more 
northerly than that of tracts which, in the main ocean 
are always open to the passage of ships. In like manner 
ice extends from five to eight degrees farther from th~ 
south than from ~he north pole, owing it is probable, 
to the almost entire absence of land near the Antarctic 
Circle; while .the north pole ~s so nearly surrounded by 
land, that the I~e of the ArctIC ocean is shut up, and 
cannot he carned forward to such a distance by the 
current, which sets towards the equator. 

The ocean has three kinds of motion. The first is 
tha; un~ulati?n which is produced by the wind, and 
whIch IS entIrely confined to its surface. The second 
motion. is that continual tendency which the whole 
water m the sea has towards the west, which is greater 
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near the equator than towards the poles. It begins on 
the west side of .L'lmerica, when it is moderate; but as the 
waters adyance wC'stward, their motion is acceleratell; 
and after having trayerscd the globe, they strike with 
great violence on the eastern shore of America. Being 
stopped by that continent, they rush, in the form of an 
impetuous current called by navigators the Gulf-stream, 
into the Gulf of Mexico, and thence proceed along the 
coast of North America. till they come to the south 
side of the great bank of Newfoundland, when they turn 
suddenly oft' and run down through the Azores, or 
"Yestern Isles. This motion is most probably owing to 
the diurnal revolution of the earth on its axis, which is 
in a direction contrary to the current of the sea. The 
third motion is the tide, which is a regular swell of the 
ocean every l~ft hours. This motion is now ascertained 
to be owing to the attractive influence of the moon, and 
also partly to that of the sun. There is always a flux 
and reflux at the same time, in two parts of the globe, 
and these are opposite to each other; so that when our 
antipodes have high water, we have the same. When 
the attractive powers of the sun and moon act in the 
same direction, which happens at the time of new and 
full moon, we have the highest or spring tides; but 
when their attraction is opposed to each other, which 
happens at the quarters, we have the lowest or neap 
tides. 

SPRINGS-RlVERS-LAKES. 

The origin of the numerous springs that hreak forth 
from beneath the earth's surface cannot be referred to 
one exclusive cause. The internal reservoirs by which 
they are supplied are, in many cases, derived from the 
Y. ater which the earth absorbs from rain and melteu 
snow, and from these reservoirs, wherever there is 
uneven or mountainous ground, the water flows out 
by minute fissures in the sides of the hills. But when 
we see springs rising up in plains, it is evident that 
they must have ascended, that is, travelled, in a direc-
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tion contrary to that produced by the force of.gravity, 
in order to reach the surl:;cc. Tllis, no doubt, IS some
times to be attributed to water flowing under ground 
from distant elevations, and to the natural tendenc.y of 
a liquiJ to find its level. But some persons belIeve 
tkt the ri:,ing up of springs in plains cannot always be 
accounted for in this manner; and ha,e, therefore, de
vised other modes of explanation. f::prings which suffer 
no diminution even from the longest continued day 
weather, "\vould appear to be deri I'cd from a source 
qt:ice independent of rains and other external means 
of supply. They have been attributed to some vast 
body (:i" water within the earth; and it has been 
concluded, though 'without sufficient reason, that many 
fjJrings arige frem the ocean, filtering through the por~'s 
of the earth, the salt particles being lost in the ras:',a;e. 
f:lprings, which have their waters combined with 
mineral substances, and are, from that circumstance, 
called 1Jllncl'al, are very numerous, and of various 
kinds. Trann and hot springs are also common, espe ~ 
cially in yoleanic countries, where they are sometimes 
distinguished by violent ebullitions. Icelaml is noted 
f(,r these curious phenomena: its celebrated boilin~ 
fountain, the great Geyser, fi'equently throws out its 
contents to the height of more than a hundred feet: 
sometimes to twice that elevation. 

Li\'ers are to be traced to springs, or to the gradual 
meltings of the ice and snow, which perpetually cover 
the summi.ts of all the l1l0&t elevated rano'es of mouu
ta,ins upon th~ globe. The union of vario~s springs, o~' 
of th?:3C meltm~!s, fotms rinllets; these last follow the 
dediyiiy of the grounu, and commonly fall at different . , 
stages lllto one great channel, called a river, which at 
![:~:t discharges its waters into the sea, or some great 
ll11~D(l lake. The c1cclivites along which (1escend the 
yanous streams tha~ flow in~o one particular river are 
C'~)jL'd its vaRin j a term, therefore, which i~'..dudes the 
":holc extent d' eGl:ntry from which the waters of the 
flV?r nre drawll. ~l.s mountainous regions abound in 
spnngs, we find that most rivers, more especially those 
of the first class, commence from u chain of mountains; 
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each side of a chain also has its springs, and the rivers 
which originate on one side flow in the opposite direction 
to those which rise on the other. As it is the propei"ty 
of water to follow the most rapid descent that comes in 
its way, the courses of streams naturally point out the 
various declivities of the earth's surface, and the line 
from which large rivers flow in contrary directions will 
generally mark out the most elevated parts of the earth. 
"\Yhen rivers proceed through a mountainous and rugged 
country, they frequently fall over precipices and form 
cataracts, in !lome cases several hundred feet in depth. 
The most celebrated falls in the world are those of 
Niagara, in North America. In the tropical regions, 
most of the rivers are subject to periodical overflowings 
of their banks, in consequence of the rains which annu
ally fall in such abundance in these countries during 
the wet season. The overflow of the Nile was considered 
by the ancients, who were ignorant of its cause, as one 
of the greatest mysteries in nature, because in Egypt 
where the overflow takes place, no rain ever falls. The 
apparent mystery is easily explained from the circum~ 
stance of the rains descending and the snow melting 
upon the mountains in the interior of Africa where the 
Nile rises. The consequent accumulation of the waters 
among the high grounds gradually swells the river 
along its whole extent, and in about two months from 
the commencement of the rains, occasions those yearly 
inundations, without which Egypt would be a desert. 
Rivers, in their junction with the sea, present several 
appearances worthy of notice. The opposition which 
takes place between the ti<le and their own currents 
occasions, in many instances, the collection at their 
mouths of banks of sand or mud, called 1)(11'3, on account 
of the obstruction which they ofrer to navigation. Some 
streams rush with such force into the sea, that it is 
impossible to distinguish for a considerable distance their 
waters from those of the sea. Many of th~ largest 
rivers, as the St. Lav;rence and the Hio de la Plata, 
mingle with the ocean by means of a single outlet, while 
others, as the Nile, the Ganges, the Volga, the Rhine, 
and the Orinoco before their termination, divide into 
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several branches. In some of the sandy plains of the 
torrid zone, the rivers divide into branches,. and from 
the nature of the soil and the heat of the chmate, are 
absorbed and evaporated, and thus never re~ch the sea. 

Lakes may be classed into ~our distinct kmds. The 
first class includes those whIch have no outlet, and 
which do not receive any running water. They are 
usually very small; and some appear to be crat~rs 
of extinct volcanos. The second class ure those whlCh 
have an outlet, but which receive no running water. 
They have been formed by springs flowing into some 
large hollow; upon the water ri,~ing up to the top of the 
hollow, it would, of course, run over the lowest part of 
the edge, and thus find an outlet: and these outlets are, 
in some cases, the beginuing of' very large rivers. '1'he 
third class, which embraces all those which both recei,~e 
and discharge Rtl'eams of water, is much more numerous 
than any. Though they arc the receptacles of many 
streams from the neighbouring country, they usually 
have each but one olltlet, which often takes its name from 
the principal river that rllns into the lake. The largest 
lakes of this class are the immense bodies of water in 
North America, between Canada and the United States, 
There are five, (Superior, Michigan, Huron, Erie, and 
Ontario,) almost all ljke seas in extent, connected 
together, and having their purity maintained by means 
of the continual flow of water which is kept up from 
one to another. Their final outlet to the Atlantic Oeean 
is the great river St. Lawrence. Lake Baikal in 
A:iiatic Russia, is also rcmarkable for its size' it s~nds 
forth a large stream which joins the Yenisei. The fourth 
class of lakes ~omprises a very small number, but they 
are the most smgular of all in their character. '1'hcy 
are those which receive streams of water and often 
great rivers, but have no visible outlet. Th~ most cele
brated are the Caspian Sea, Lake .,'iral and the Dead 
Sea, all si~uated 1 i~ the ~vest of Asia. '.'1'he Caspian is 
betwec~ GUO !ll1cl .. 11)0 ~mle~ long, and, III one part, be
tVitCn ;~uO ano. ±I):) mIles III width. It receives some 
v-:,ry larf:'; ~'iyers, the chief of which are the Volga, the 
Ural or 1: mk, and. the Kur. Lake Aral is much smaller 
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than the Oaspian, but possesses the same peculiarities; 
and, from the character of the isthmus which separates 
them, it is supposed that they formerly composed one 
body of water. They are both salt lakes, and are dis
tinguished by marine productions; from which it has 
been conjectured that they must, at a very remote 
periol, have been connected with the Black Sea. The 
Dead Sea is still smaller than the Lake Aral, it is also 
salt and exceedingly bitter. 

Library of Useful Knowledge. 

0HANGES IN THE SURFACE OF THE EARTH. 

FI om the quiet and regular succession of natural 
events to which we are accustomed, and the repug
n:lDce we feel to the idea that it is possible for the course 
of nature to suffer interruption, we might, without due 
investigation, almost persuade ourselves that the phy
sical features and condition of the globe possess an 
unchangeable character. So far, however, is this from 
being the case, that there is no country wherein traces 
are not discoverable of the violent revolutions of which 
the earth has formerly been the theatre; and even yet 
it is experiencing changes of a very preceptible kind. 
Of the several ager:;.ts which contribute to these changes 
water has the widest sphere of activity. Streams which 
descend along the flanks of elevated grounds carry 
along with them some portion of the materials of their 
respective slopes, especially when swelled into yiolence 
by rains or the melting of snows: and such as come from 
mountains sweep down with them even some of the 
fragments of rock that have been collected in the high 
valleys. In proportion, however, as these streams reach 
the more level country, and their channels become more 
expanded, they deposit the fragments and stones, till at 
last their waters convey along only particles of mud of 
the minutest kind. If, therefore, these waters do not 
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run too rapidly into the sea, or the particles in q~H~stiol1 
do not previously settle ii, 80m.e lake throu~h whlCh t~e 
rivers pass, the mud is deposlted on ~he sIdes of theIr 
months, forming low grounds, by whlCh the shores are 
prolong2d and encroach upon the sea; an.d '~hen t~e 
w,wes, by casting up sand upou them, aSSIst lU theIr 
increase, wh'"l';, provinces arc created, capable, from 
their rich soil, of yieLliug, in the highest degree, to the 
support of man, and of being made the s:ats of wealth 
and civilization. It has been concluded, WIth reason, that 
the greater part of Lower Egypt OYi'eS its formation to 
the ~lluvialmatter brought down by the .Xile, aided by 
the sand cast up by the sea. The Delta of the Rhine is 
uudcr;!:oin~: a :~,imilar augmentation, and it would appear 
that tll2 arms of that river have, in the course of 1800 
years, become longer by three leagues; and that many 
places which were once situated on the brink of the sea, 
or oflarge pocL, are now several miles distant from the 
water. In Holland and Italy, the rthine and the Po, since 
the? have b':.'en banked up by ,lykes, raise their beds 
aud pnsh forwarcl the mouths into the sea with great 
rapi,lity. Such, inueed, has been the increase of new 
land formed by the latter, that the city of Adria, which 
thE,,"C' is no dqu~t was, at a very remote date, situated on 
the COH8t of the Adriatic, is now more than fifteen miles 
distant from the nearest part of it. At the same time, 
the ri \'er has, in consequence of embankments mad<l to 
confine it, Lo,:n so much raised in the le,el of its bottom 
that the surface of its waters is higher than the roofs of 
the houses in Ferrara; and the Adige and the Po arc 
hi~~ler than the whole tract of country lying between 
th~m. The P,:,;l,1C' cause produces the alterations per
ceIved to be taking place in many of those lakes which 
are ?t~aven:ed .by riyers.. '.fhe matter brought down hy 
the nvers easIly settles 111 the still waters of the lakes, 
and the necessary result is, that the basins of the latter 
are gradually undergoing a diminution. Lake Erie one 
of the vast bodies of water in .::.,;-orth America is ~very 
year becomin:2; shallower from the influx of pebhles 
and eart.h, anu the constant accumulation of reeds and 
flhells; and the diminution of the beautiful lake of 
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Geneva is also said to have been comidcrable within the 
memory of man. 

The 'formation of new islands constitutes :-lucther diR
tinct and interesting CL1';S among the ch~m6es to which 
the surface of the gl\\bc is subject. '1'hose which h:n"c 
been raised up by volcanic agency are comparatil-ely 
few; but those of coral, which owe their origin to 
marine insects, (of the class of zoophytes or plant 
animals,) are innumerahle. Of the diH;.crcnt coral tribes, 
the most abundant is that named the madrapore. It is 
most common in the tropical seas, and decreases in 
number and ,ariety towards the poles; it surround:.:, in 
vast rocks and reefs, many of the islands of the South 
Sea and Indian Ocean, and increases their Rize by its 
daily growth. The coasts of the islands of the West 
Indies, of those of the east of Africa, and the shores and 
shoals of the Retl Sea, are encircled with rocks of coral. 
~everal navigators ho"e furnished U3 with uccounts of 
the curiou:, manner in y:hich the~'e flll'matioll'; take 
place; the following is extracted from Capt. Basil Hall's 
narrative of his voyage to the Loo-Chw) islands :-

,. '1'he examination of a coral reef, during th3 different 
stages of one tide, is particularly interesting. 'Yhen the 
tide has left it for some time, it becomes dry, and 
appears to be a compact rock exceedingly hard and 
rugged; hut as the tide risen, and the waves begin to 
wash over it, the coral worms protrude thcm"elvcs from 
holes which were before invisible. 'l'hese anim~lls are of 
a great variety of shapes and sizes, and in such plw.1i
gious numbers, that, in a short time, th~' whole snri:lce of 
the reck appears to be alive and in motion. The moot 
common of the worms at Loa-Chao is in the form of' a 
star, with arms from four to six inche:, long, which 
m-e moved ahont with a n:nid motion, in all llireclions, 
probably to catch food. Others are so r lu:'gish, that 
they may be mistaken for pieces of the rock, rmd are 
generally (Jf a dark colom', :;Illd ft'om fonr t') fil':.o inches 
long, and two to three round. V.fhen the coral is 
broken, about high-water, it is a solid hard stone; but if 
any part of it be detached at a spot which the tide 
reaches every day, it is found to be full of worms of 
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different lenrrths and colours; some being as fine as a 
thread, and ~eH'ral fC'ct long, of a bright yello:v, and 
sometimes of a blue colour; others resemble snarls, and 
some are net unlike loh,ters in shape, but soft, and not 
above two inches long. The growth of the coral ap
pears to cease wlH:'ll the worm is no 101~ger ,exposed to 
the washing of the sea, Thus, a reef nses III the form 
of a cauliflower, tin its top has gained the level of the 
highe~t tides, above which the worm has no power to 
advance, and the reef, of course, no longer extends 
itself upwards. The other parts, in succession, reach 
the surface, and thcn~ stop, forming, in time, a level 
field with steep sides all round. 'rhe reef, however, 
continually increases, and being prevented from going 
higher, extends itselflatteraly in all directions. nut this 
growth being as rapid at the upper edge as it is lower 
down, the steepness of t13 face of the reef is still pre
served. These are the circumstances which render 
coral reef" so dangerous in navigation; for, in the first 
place, they are seldom seen above water; and in the 
next, their sides are so steep, that a ship's bows may 
strike against the rock, before any change of soundings 
has given warning of the danger." 

Another navigator giyes the following succinct ac
count of the manner in 'which, after being raised up, the 
coral islands gradually acquire a soil and vegetation:
" To he constantly covered with water ,'eems necessary 
to the existence of the animalcules, for they do not 
work, except in holes upon the reef, beyond 10w-1Y<1ter 
mark; 1mt the coral, sand, and other broken remnants 
thrown up by the sea, adhere to the reck and form a 
soliJ mass with it, as high ~,s the commo~ tides reach. 
That eleyation surpassed, the future remnants, being 
:"re!y covered, lose their aI1h:,:;jl,'c property, and remain
mg lB a b<)"e :~t:\te,k:nn y.hat l:; l'Si.lally called aXe.,!, 
~ll;un, the .t?P of the reef. The new bank is not long 
~n hem,'!: y j~:l!ed b~ sea-1JirJs,; salt plants take root upon 
It, and a sad begms to be formell; a c.)con-uut, or the 
drupe of a pandanus, is thrown on shore· land birds 
Y~',it i~, and depo~it the seed" of shrubs and trees; every 
h!gh tIde, and stIll more every gale, adds something to 
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the bank; the form of an i:;lanc1 is gradually assumed; 
and last of all comes man to take pos:,;ession." 

The other chief agents in changil1~ the surfhce of the 
earth are volcanos and earthquakes. The changes 
occasioned by the eruptions of the tonner are very con
siderable near the seat or action, but they operate 
oyer a less extensive field than either of those which 
have been already mentioned. The principal effect of 
the issue of subterranean fires is the elevation of the 
surface of the surrounding country; and the size of the 
mountains themselycs must hayc been prodigiously 
increased hy the matter thrown up during successive 
eruptions. Earthquakes appear to be brought about 
by the same causes as yoleanic eruptions; but their 
action is much more tremem\ous than that of the latter. 
They are frequently accompanied by loud subterraneous 
noises, and are sometimes so violent, that the ground 
heaves up, and undulates like an agitated sea. They 
are felt, almost at the same instant, over a most 
astonishing extent; though happily, compared with 
this extent, their c1istructiv8 ravages are confined 
within a small range. In those parts, which appear to 
be near the centre of their action, the most calamitous 
effects sometimes occur; whole cities are destroyed, 
and their inhabitants buried beneath the ruins; springs 
are stopped, and others gush out in new places; fissures 
are made in the earth; and enormous masses of rock 
and other materials sink down, or are detached from the 
mountains. 

Such are the principal changes, which the surface of 
the globe is now undergoing. But great as they are, 
they could not have brought ab')ut those grand revo
lutions, which formerly visited the earth, and in which 
such multitudes of the animal race were consigned to 
destruction. The whole of them are insufficient to 
alter, in any perceptible degree, the level of the sea, 
still less to have occasioned an overwhelming of the 
land by that element. Some philosophers have endea
voured to prove that a gradual and general lowering of 
the level of the sea takes place, and have appealed to 
certain observations, which, if correct, tend to establish 
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the fact of a diminution of the waters along the northern 
shores of the TIaltic. But it must not be fo=gotten, 
that though in some places the ocean has retlred, or 
sunk in a level, in others it has encroached upon the 
land' while it is known that many harbours of the 
J'dediterranean have preserved exactly the same level 
since the time of the ancients. It is plain, therefore, 
that all yariations upon the coasts of the ocean are 
merely of a local kind, an~ t~~t if the differ~nt accounts 
are balanced, we must arnye at the conclusIOn, t~lat the 
O'eneral volume of the ocean, r'.nd perhaps even Its SU

perficial extent, sufier neither increase nor diminution. 

Libra)'!) c:f C~eftLl KnOlderlge. 

THE ATMOSPHERE. 

The atmosphere is one of the most essential appen
dages to the globe we inhabit, and e:-;:hibits a most 
striking proof of Divine skill and omnipotence. It is 
now ascertained to be a compound substance, formed 
chiefly of two very different ingredients, termed oxygen 
and nitrogen gas. Of lOt) measures of atmospheric air, 
21 are oxygen, and 7() nitrogen. The one, namely, 
oxygen, is the principle of combustion. It is absolutely 
neL'cs~ary for the support of animal life, and is one of 
the most important substances in nature. The other 
(n itrogclI) is altogether inc:ll)<lhle of supporting either 
flame or animal lite. But the term atmosphCl'e is also 
applied to the whole mass of fluius, consisting of air, 
vapolll'S, electric fJEid, and other matters which sur
round the earth to a certain height. 'This maSS of fluid 
matter gravitates to the earth, revolYes with it in its 
diurnal rotation, ~nd is carried alonO' with it in its 

t:l 
course round the sun eyery year, It has been com-
puted to extend about {5 miles above the earth's sur
i\lce, and i~ pres,scs OIl the earth with a fOl'ce propor
tIOned ~o Its heIght and ,density. From experiments 
made wlth the barometer It has been ascertained that , 
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it presses with a weight of about 15 pounds on every 
square inch of the earth's surface; alld therefore, its 
pressure Oil the body of a middle-sized man, i;, equal to 
about 32,000 ponnds, or 1:1: tons H>'oirdupoi,:, a pres
sure which would be insupportable, allli even fatal, 
were it not equal on every part, and c:mnterbalanced 
by the spring of the air within us. The pressure of 
the whole atmosphere upon the earth is computed to 
be equiyalellt to that of a globe of lead, 06 miles in 
diameter; in other ,ronls, the whole mass of the air, 
which surrounds the globe, compresses the earth with 
a force or power equal to that of five thousand millions 
of millions of tons. This amazing pressure is, however, 
essentially necessary for the preservation of the present 
constitution of our globe, and of the animated beings 
which dwell on its surface. It prevents the heat of the 
sun from converting water, and all other fluids into 
vapour; and preserves the vessels of all organized 
beings in due tone and vigour. 'V ere the atmos
pherical pressure entirely removed, the elastic fluids 
contained in the finer vessels of man and other animals 
would inevitably burst them, and life would become 
extinct; and most of the substanees on the face of the 
earth, particularly liquids, would be dissipated into 
vapour. 

Besides these, the atmosphere possesses a great 
variety of other admirable properties, of which the fol
lowing may be mentioned. It is the vehicle of smells, 
by which we become acquainted with the qualities of 
the food which is set before us, and learn to avoill 
those places, which are damp, unwholesome, anu 
dangerous. It is the medium of sounds, by means of 
which knowledge is conveyed to our minds. Its undu
lations, like so many couriers, run for ever backwards 
and forwards, to convey our thoughts to others, anel 
theirs to us, and to bring news of transactions which 
frequently occur at a considerable distance. A few 
strokes on a large b'211, through the ministration of the 
air, will convey signals of distress, or of joy, in a 
quarter of a minute, to the population of a city con,· 
taining a hundred thousand inhabitants. It transmits 
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to our ears all the harmonies of music, and expresses 
every passion of t~e ~oul; it ~wells the notes of the 
nightingale, and dlstnbutes alike to e;ery ear the 
pleasures, which arise from the harmomous sounds of 
a concert. It produces the blue colour. of the. sJry, and 
is the caU8e of the morning and evenmg tWlhght, by 
its property of bending the rays of light, a~d reflec.ti.ng 
them in all directions. It forms an essential requ [Site 
for carrying on all the processe~ of the vegetabl: king
dom and serves for the productIOn of clouds, ram, and 
dew' which nourish and fertilize the earth. In short, it 
wouid be impossible to enumerate all the advantages 
we derive from this noble appendage to our world. 
\Vere the earth divested of its atmosphere, or were only 
two or three of its properties changed or destroyed, 
it would be felt altogether unfit for the habitation of 
sentient beings. vVere it divested of its undulating 
quality, we should be deprived of all the advantages of 
speech and conversation, of all the melody d the 
feathered songsters, and of all the pleasures of music, 
and, like the deaf and dumb we could have n(l power 
of communicating our thoughts but by visible signs. 
\Yere it deprived of its reflective powers, the sun would 
appear in one part of the sky of a dazzling brightness, 
while all around would appear as dark as midnight, 
and ,the sta~s would ?e visible at noon-day. vYere it 
deprIved of Its refractive powers, instead of the gradual 
approach of the day and the niO'ht which we now , b , 

expenence, a~ s~n-rise, we should be transported. all at 
once, from mldmght darkness to the splendour of noon
day; and, at sun-set, should make a sudden transition 
from the splendours of day to all the horrors of mid
night, which would bewilder the traveller in his 
journey, and strike the creation with amazement. In 
fine, were the oXYgen of the ~tmosphere completely 
extracted, destrnctlOn would seIze on all tribes of the 
living world, throughout every region of earth, air, 
and sea. 

DICK. 
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THE WINDS. 

A change in the temperature of Ii portion of air; an 
increase or a diminution of the quantity of water 
which it holds in a state of vapour; in short, any 
circumstance which causes it either to contract or 
expand, destroys the equilibrium among the different 
parts of the atmosphere, and occasions a rush of air 
that is, a wind, towards the spot where the balance ha~ 
been destroyed. \Yinds may be divided into three 
classes; those, which blow constantly in the saml.' 
direction; those, which are periodical; and those, 
which are variable. The permanent winds are those 
which blow constantly between, and a few degrees 
beyond, the tropics, and are called t'rade winds. On 
the north of the equator, their direction is from the 
north~east varying at times a point or two of the 
compass each W'lY: on the south of the equator, they 
proceed from the south-east. The origin of them is 
this :-the powerful heat of the torrid zone rarefies, or 
makes lighter, the air of that region; the air, in con
sequence of this rarefaction, rises, and to supply its 
place, a colder atmosphere from each of the temperate 
zones, moyes towards the equator. But these north and 
south winds pass from regions, where the rotatory mo~ 
tion of the earth's surface is less, to those where it is 
greater. Unable at once to acquire this new velo.;ity, 
they are left behind, and instead of being north and 
south winds, as they would be, if the earth's surface 
did not turn round, they become north~east and south
east winds. 

'l'he monsoons belong to the class of periodical winds. 
They blow half the year from one quarter, and the 
other half from the opposite direction: when they shift, 
variable winds and violent storms prevail for a time, 
which render it dangerous to put to sea. The monsoons 
of course suffer partial changes in particular places, 
owing to the form and position of the lands, and to 
other circumstances; but it will be f'ufficient to give 
their general directions. From April to October, a 
south-east wind prevails north 01 the equator, south-

o 
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ward of this a south -east wind; from October to April, 
a north-east wind north of the equator, and a north-west 
between the equator and 100 of south latitude. 

The land and sea-bTeezes, which are common on the 
coa,ts and islands situated between the tropics, are 
another kind of periodical winds. During the day, the 
air over the laml, is strongly heated by the sun, and a 
co~l breeze sets in from the sea; but in the night, the 
atmosphere over the land gets cooled, while the sea, and 
consequently the air over it, retains a temperature 
nearly even at all times; accordingly, after sunset, a 
land-breeze lilows oft'the shore. The sea-breeze gene
rally sets in about ten in the forenoon, and last~ till six 
in the evening; at seven the land breeze begms, and 
continues till eight in the morning, when it dies away. 
These alternate breezes are, perhaps, felt more power
fully on the coast of ::\lalabar than any where; their 
effect there, extends to a distance of twenty leagues 
from the land. 

Thus, within the limits of from twenty-eight to thirty 
degrees on each side of the equator, the movements of 
the atmosphere are carried on with great regularity; 
but beyond the"c limits, the winds are extremely varia
ble and uncertain, and the observations made have not 
yet led to any satisfactory theory, by which to explain 
them. It appears, however, that beyond the region of 
the trade-winds, the most frequent movements of the 
atmosphere are from the south-west, in the north tem
perate zone. This remark lUust be limited to winds 
blowing over the ocean, and in maritime countries; be
cause those in the interior of continents are influenced 
by a var~~y of circu~stances, among which the height 
and pOSItIOn of chams of mountains are not the least 
important. 'l'he south-west and north-west winds of 
the temperate zones, are most likely occasioned in the 
following manner :-In the torrid zone there is a con
~inu~l asccut of air, which, after rising, must spread 
Its~lf to the north and south in an opposite direction to 
the trade-winds below: these upper currents, becoming 
cooleu ab'Ove at last descend and mix themselves with 
the lower air; part of them may perhaps fall again into 
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the trade-winds, and the remainder, pursuing j.; I>'our8(' 
towards the poles, may ceen,sion the north-''fc~t ~'Jd 
so~t~-west winds, of which we have been "l'e~\ki:>fi:. 

ThIs mterchange between the heated air of the tro./ies 
and the cold air of the Polar regions, greatl] t(f.d~ t; 
moderate the climate of each. Besides the air fr 1m tJJ.e 
tropics being richer in oxygen, on account of th~ m()l'e 
luxuriant vegetation decomposing a larger qUllLtity of 
carbonic acid, is well calculated to supply any deficiency 
in the amount of this most important substance, which 
might occur from the barrenness of a less fa roured 
climate.-(Sa page 224:.) 

Huuicanes have been supposed to be of electric ori .. 
gin. A large vacuum is suddenly created in the at
mosphere, into which the surrounding air rushES with 
immense rapidity, sometimes from opposite pomts of 
the compass, spreading the most frightful den 5tation 
along its track, rooting up trees and levelling houses 
with the ground. They are seldom experienced heyond 
the tropics, or nearer the equator than the ~)th or 1uth 
parallels of latitude; and they rage with the greatest 
fury near the tropics, in the vicinity of land or i.~lands, 
while fin out in the open ocean they rarely occur. 
They are most common among the ". est India ;'.;lamJ,s; 
near the coast of l\ladagascar, in the islands of' )buri. 
tius and Bourbon, in the Day of Bengal, at the changing 
of the monsoons, and on the coasts of China. 

Whirlwinds sometimes arise from winds hlowicg 
among lofty and precipitous mountains, the fwm of 
which influences their direction, and occasions (,.lsts t r 

descend with a spiral or whirling motion. '1 .,cy arc 
frequently, however, caused by two winds meetiLg each 
other, at an angle, and then turning upon ;. centre. 
vYhen two winds thus encounter one another, any cloud 
whieh happens to be between them, is of course con
deused, and turned rapidly round; and all sub.,tances 
sufficiently light, are (. Tied up into the air by the 
whirlwind motion whic~l. ensues. The action of 0. 

whirlwind at sea, oooasions the curious phenomenon 
ooUed " warer~3potJ,t. 

Libf'C6'fY 0/ [he/ul Knowledge. 
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AQUEOUS VAPOUR-CLOUDS .AND MISTS, RAIN, 
DEW, SNOW, HAIL. 

"!hen the water is exposed to the air, it is gradually 
converted into vapour, which on account of its specific 
levity, ascends into the atmosphere. 'l'his. yapour pr~. 
sents it,:df in variom forms. When the alr holds It III 
solution, it is invisible, just as salt dissolved in water is 
invisible' but when the air becomes incapable of re
taining it'in solution, the watery pa~ticles become v~sible, 
either in the form of clouds and mIsts suspended lQ the 
atmm;ph:c'L, Gi' in that of rain, dew, snow, and hailfalling 
to the ground. 

Clouds and jlIists differ only in this, that the former 
float in the air, whereas the latter extend along the 
grounu. Water, dissolved in the atmosphere, is first, 
by the agency of cold, withdrawn from it in very minute 
particles, which being very light, remain suspended at 
a g,'eater or less distance from the earth, and are kept 
asunuer by the electrical repulsion developed during 
their s2p::lTation from the air. ',nen the electricity is 
removed gradually, by pointed rocks. trees, &c., or 
suddcll 1,; , during thunder storms, the rain t:rlls. Thus 
we p2~'ceive another admirable means by which climates 
are rendered more suitable to man. The enormous 
eyurnrntion which occurs ill hot countries cools them 
by abstracting vast quantities of heat, which is imparted 
to colder regions when the clouds are formed, and again, 
when the rain descends. The heiO'ht of clouds is very . I b 
varIOus. n ascending to th2 summits of mountains, the 
traveller frequently passes through a zone of clouds, and 
beholds the vesicular 'iapours of which it is composed, 
stretched under his feet like a vast plain covered with 
snow; and even on Chimborazo, the loftiest peak of the 
Andes, there are always to be seen, at an immense heiO'ht, 
certain whitish clouds resembling flakes of wool. These 
cl,ouds, which are perhaps many miles from the surface 
ot the earth/have been supposed to owe their elevation to 
negative electricity repelling them from the ground, in 
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the same way as mists are Sl;pposed to owe their depres
&ion to positive electricity :'ttri~tir.g then towarus it. 

Ra~'ns fall from the clouds, when the yesicub, yq:otU", 
of which they i.,e composed, unites into dro;:cs. The 
fall of the drops of rain, after they ar2 formed, is ec_-!ly 
accounted for fi'om the attraction of gravity; bu~ the 
cause of the conversiou of vesicular vapour into rain
drops is not better understood, than the cause of the 
conversion of vapour into vesicles; though it his highly 
probable, that electricity is an agent in the one case, as 
well r.s in the other. If the change be owing to the di
minution of this fluid, we have a ready explanation of 
the well-known fact, that mountainous are the most 
l'ainy countries; mountains constituting so many points 
for drawing off the electric fiu;,(. 'rhe supposition is 
furt;1er rendered very probable by the fact, that no 
ruin falls in those regions where thunder is unknown, 
as in the environs of Limn, and on the coast of Peru. 
The quantity of rain that falls in different regions of 
the globe, is very different. It is most abundant within 
the torrid zone, and decreases in proportion to the dis· 
tance from the equator. The annual fall at Grenada, 
in 120 N. lat. is 126 inches; at Calcutta, in 220 N. lat. 
it is 81 inches; at Rome, in 410 54//, it is 39 inches; in 
England, 33 inches; and at Petersburg, in lat. 500 16//, 
it is only 16 inches. Even in different places in the 
same country, the quantity that falls is different. But 
the most curious fact of all, in the natural history of 
rain, is the difference of quantity, which is collected at 
different heights at the same place. In one year, a 
rain-guage on the top of vVestminster Abbey, received 
12 iLlches; another on the top of a house in the vicinity 
received 18 inches; and a third on the surface of the 
ground received :22 inches. 

Dew, or the moisture insensibly deposited Rom the 
atmosphere on the surface of the ground, is 11 well
known phenomenon. It was long Hupposed, that its 
precipitation was owing to the cooling of the atmosphere 
towards evening, which prevented it from retaining so 
great a quantity of watery vapour in solution, as during 
the heat or the day. But it has been recently proyed, 
that the deposition 01 dew is produced by l11C cooling of 
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the surface of the earth; which t::!kes place ~reviously 
to tl'e ,:ooling of the atmosph" c. Th~ earth IS an ex~ 
,~ellent radiator of caloric, whiLe the .ctmns;;here does 
[lot f,o,;sess that property in any senc;ilJle tlegree. .rro~ 
wards ,wening, therefor~, whea the solar heat declmes, 
and after sunset, when it entirely cease», the earth 
_'apidly cools by radiating heat. towa~ds. the skies; 
whilst the air has no means of partmg wIth ItS heat, but 
by coming in contact wit~ the ~ooled ~urface of the 
,=arth, .0 which it communIcates Its calonc. Its solvent 
power Jein,'S thus reduced, it is unable t~ retain so large 
a port· ')n of watery vapour, and depOi:lJts those pearly 
drops' alleJ dew. This view of the matter explains the 
rea<;ol1 why dew faUs mc,re copiously in calm than in 
,;tormy weather, awl i. , a clear than in a cloudy atmos~ 
'Jhere. Accumulatiuns of moisture in the atmosphere 
-lot on~ y prevent the free radiation of the earth towards 
the uFJer regions, hut themselves radiate towards the 
earth; whereas, in clear nights, the radiation of the 
earth passes without obstacle through the atmosphere 
to the distant regions of sp:'.C·', whence it receives no 
caloric in exchange. The ::' ~e principle enl~)les us 
to e)(plain the reason, why it LJttle of wine taken fresh 
from the cellar, (in summer particularly,) will soon be 
co-fered with dew. The bottle, being colder than the 
s~F~ounding air, absorbs caloric from it; the moisture 
th{,l'efore, which t&at air contained, becomes visible, 
aud r m the dew, which is deposited on the bottle. 
en lib manner, in a warm room or in a close carriacre , 0) , 

~he inslde of the windows is covered with vapour be~ 
h 

. , 
~:!u'e t e Windows being colder than the breath de-
pri:'c it of part of its caloric, amI hy this means co~vert 
l~ Illto watery vapour. Bodies attract dew in propor~ 
;len as they are good radiators of calcric as it is thi, 
]ualit) which reduces their temperature 'below that of 
~h ... att'losphere. Hence we find that little or no dew 
'i . d ' :~ ~.epo'lte on rocks, sands, or water; while grass and 
ll':mg v.eg~tables, to which it is 1"0 llighly beneficial, 
at~ract It 1D abundance; a remark..:ble instance of the 
N::'0 :llld bountiful dispensations of Providence. The 
::lame benevolent design we may observe, also in the 
abundance rIf dew ill summer and in hot climates, in 
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which its cooling effects are so much required. The 
more caloric the earth recei,'cs during the day, the 
more it will radiate afterwards; and consequently, the 
more rapidly its temperature will be reduced in the 
('vening, in comparison with that of the atmosphcre. 
In the \Yest Indies, accorrlingly, where the intense heat 
of the day is strongly contrasted with the coolness of 
the evening, the dew is prodigiously abundant. \Vhen 
dew is frozen the moment it falls it gets the name of 
hour-frost. 

SilO//) i" another of the forms which the vapours of 
the atmosphere assume. It consi8ts of aqueous vapour, 
congealed either while falling, or when in the air pre
"ions to falling. The first crystal!,;, produced at a great 
height in the atmosphere, determine, as they descend, 
the crystallization of aqueous particles, which, without 
their presence, the surrounding air wonld retain in a 
state of solution. The result is the formation of hexa
gonal darts, or stars of six rays, when the weather is 
sufficiently calm, and the temperature not too high to 
deform the crystals by melting off their angles; but 
when the atmosphere is agitated, and the snow falls 
from a great height, the crystals clash together, unite in 
groups, and form irregular flakes. 

If a il, according to all appearance, is a species of 
,mow, or of snowy rain, which has undergone a variety 
If congelations and superficial meltings in its passage 

through different zones of the atmosphere, of different 
temperatures. Its formation evidently depends on 
electricity. It is hy an electrical apparatus, that we 
can produce arti';,:ial hail; [lnd it i~ well known, that 
yolcanic eruptions arc often followed by the fall of hail
stones of enormous size. 

Such are the principal circumstances "'hich are sup
posed to concur in the f()rml:t~on of aqueous meteors. 
Their beneficial influence lip on the earth is a point more 
easy to determine. 'Ye:>h'crvc all nature languish, 
when the atmosph2re retains, for too lung a time, the 
moisture arising from the earth. PlantE; fade and 
droop; aninJals feel their strength failing them; man 
himself~ breathing nothing but dust, can with difficulty 
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is parched and overpl)wered. Bnt f.carcely have the 
waters of heayen descended from the clouds, when aU 
livin a beinO's begin to revive; the fields resume their 
gree~ attir~; t:l'e flowel~s thei~ lively tints, animals the 
sportive freedom of theIr motIOns, and the elements of 
the air their healthful equilibrium. Snow itself, whose 
very name alarms the natives of the tropics, is produc
tive of real advantages in the economy of nature; it 
secures the roots of plants against the effects of inteme 
cold: it serves to moisten gently those lands, from 
which, owing to their local situation, the rain is too 
soon carried off; and it paves for the inhabitant of the 
north, commodious and agreeable roads, along which 
he gaily skims in hi.s light and nimble sledge. Hail 
alone, of all the aqueous meteors, never appears but as 
a harbinger of distr;:·;s. Birds and quadrupeds in
stinctively concenl themselves, as soon as they have any 
presentiment of its ~.):ning. Man can neither furesee 
its approach, nor arrest its ravages; he has been able to 
ward Gil' the thunderbolts of the sky, but he sees the 
hail destroy his corn, break his fruit trees, and shatter 
the very house where he dwells, without being able to 
prevent it. 

M'CULLOCH'S C01tTSe of Reading. 

OF THE DELUGE. 

!t stands on r~cord in Scripture, that this globe was 
tWIce em-eloped III water; once, when God by his work 
of six days, described in the first chapter of the book of 
Genesis, raised it up from what is usually called its 
chaotic state; and a second time in the days of Noah. 
Now, the effects of these two immersions of the earth in 
water are distinctly marked in the present form of it. 

In regard to the first, it is a vulgar error to which 
the Scripture gives no countenance, that th~ earth was 
first brought into existence when God commenced his 
six days' work. A more careful readinO' of the narra
tive will convince you, that this wo~k was u<erely 
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putting it in order, and fitting it for being the hahitation 
of man. 

The words of Scripture are, "In the beginning God 
created tll,-, heaven and the earth." This is a general 
annOllTICement of what was done in the berrinninry· but 

b b' 
how lvi2g antecedent to the subsequent history that be-
ginning W<1:;, we are not informed. The narrative pro
ceeds, "And the earth was without form and ,"oid' and 
darkl~ess was upon the face of the deep, ai~d the ~,pirit 
of God moyed upon the face of the ·waters." 'l'his 
clc:':cr;bes th,-, condition in which the earth was, when 
God commenced his IH'rk of six days. How long it had 
been in that condition is not said. There are indica
tions, however, in the formation of the crust of the 
earth itself, that it had been for a long period in that 
condition, and that its then chaotic state was the result 
of some former revolution or revolutions. Now, in 
perfect conformity with this history, there are e...-idenc:;s 
of the present dry land having been immersed in water, 
for a much longer period than its transient immersicm 
at the deluge. For example, there are immense masses 
of solid rock, some at great heights in the mountains, 
some dEep in the bowels of the earth, entirely formed of 
~hells and other marine remaius cemented together. 
l'.fany of the most beautiful marbles are thus formed. 
In digging mines, after piercing through many strata of 
rocks of various descriptions, and arriving at great 
depths below th2 surface of the earth, miners come to 
remains of plants and of animals, that must have been 
formed in waters of the sea. 

These, and many other phenomena, not only prove, 
that the globe was immersed in water, but that it must 
have continued in that condition, for a much longer 
period than the waters of the deluge remained upon it. 

But there are other phenomena, that indicate, that 
after the earth was brought into its present f(,rm, its 
mountains and valleys, and rivers and seas, nearly as 
we now see them, it was suddenly immersed in water, 
which also suddenly receded. The phenomena to which 
I now allude, are such as fossil shells, marine plants, 
bones, &c., which are found in earth, or gravel, or sand, 

02 
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and in other situations, which indicate a much more 
f(:[,E','i depoflit, than the shells and other marine sub
"t~l;,C,~S ra'rmed into srJid rc:ch, already alluded to. In 
every p~ut of the world, there ~re found indications of a 
'ubme ~'.·,ion of tll€ dry ground m water, much later than 
the forI Tlation of the mountains and valleys, and affecting 
che co Idition of the globe much more superficially. 
Caves, for example, have been found in countries the 
most distant from one another, ill Europe and in New 
Holland, containing large quantities of bones of' animals, 
-,nixed with earth or gravel, and in many cases, covered 
with a ilubstance called stalagmite. In many cases, the 
bec]cs helong to species of animals, that no longer exist 
in the countries in which they are found. Bones of 
01(';,::,a1lts, hyenas, rhinoceroses, &c" have been found 
in '\'ihin, and in many parts of Europe. 

It s, ems now to be generally admitted by scientific 
men, that there are means of ascertaining at what dis
t'-mC8 (.f time a deluge covered the earth, and that the 
calculations founded upon them point uniformly to the 
time marked in the Scriptures. 'rhe following passage 
is from Baron Ouvier :-

"Thus, while the traditions of all nations have pre
,;erved the remembrance of a great catastrophe, the 
deluge, which changed the earth'8 surface and destroyed 
ilearly the whole of the human specie." geology apprizes 
us, that of' the various revolutions, which have agitated 
our globe, the last evidently correspond!! to the period, 
which, assigned to the deluge. 

" vI' ~ say that, by means of geological considerations 
alone, :t is possible to determine the date of this great 
event with some degree of precision. 

"Thei'e are certain formations, which must have 
co~me"~ced immedi~tely after the last catastrophe, and 
whICh ,rom that penod, have been continued up to the 
}resent day with great regularity. Such are the de
posits (,f detritus observed at the mouths of rivers the 
masses of rubbish which exist at the foot of mount~ins 
and a:e. formed of the fragments, that fall from thei; 
summIts a~d s~d:s. T~ese dep"sit<l receive a yearly in
crease, which It IS posslbJe to lll(;t1SUre. Nothing, there-
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fore, is more easy, than to calculate the time, which it 
has taken them to acquire their present dimensions. 
This calculation has been made with reference to the 
debris of mountaill8; and, in all cases, has indicated a 
period of ahout four thousand years. The same result 
has been obtained from the oth~r alluvial d( posit,,,- In 
short, whatever has been the natural phenomenon, that 
has been interrogated, it has always been found to give 
evidence lD accordance with that of tradition. The 
traditions them5elns exhibit the most a~tonishing con
formity. The Hebrew text of Genesis places the de
luge ia the years 2:34::4 before Christ. The Indians make 
the fourth age of the world, that in which we now live, 
to commence in the year :)\lL~. The Ohinese place it 
about the year :23.';4:. Confucius, in fact, represents the 
fir5t King Yeo as occupied in drawing off the waters of 
the ocean, which had risen to the tops of the mountains, 
and in repa:rins the damage which they had occa
sioned."-CARLILE on the lh'vine Origin of the Hol.1I 
Scriptures. 

I.-MINERAL KINGDOM. 

There is perhaps no portion of the earth's surface, of' 
the same extent, which contains so great a variety of 
those mineral substances which minister to the neces
sities and comforts of life, as the island of Great Bri
tain; and it would almost seem, from its internal struc
ture, as if Providence had pre-ordained that it should 
be the seat of an opulent and powerful people, and 
one of His chief instruments for the civilization and 
advancement of the human race. That this is no extra
vagant, overstrained exprc'sion of national vanity, may, 
we think, be very easily made appar~nt, by a few 
reflections on the vast advantages, wlllch the .British 
empire itself: and, through it, the civilized world, have 
derived, from the circumstance of our possessing an 



36 

abundance of one particular mineral nnder the surface 
of our soil. The almost inexhaustible mines of COAL, 
which are fOllnd in so many different parts of our 
island, have unquestionably been one of the chief 
sources of our wealth, and of our influence among the 
other nations of Europe. All our great manufacturing 
towns,-Birmingham, Leeds, S~effield,. Manc~cster, 
Glasgow, Paisley, are not only sItuated H1 ~he lm~1e
diate vicinity of coal, but never would have eXIsted WIth
out it. If we had no coal, we should have lost the 
greater part of the wealth we. deriye fi'om our me
tallic orcs; for they could neIther have been dra,,"n 
from the depths, where they lie concealed, nor, if found 
near the surface, :,could they ~ave been profitably re
fined. Without coal, the steam-engine would probably 
have remained among the apparatus of the natural 
philosopher. Not only did the fuel supply the means 
of working the machine, put the demand for artificial 
power, in order to raise that same fuel from the bowels 
of the earth, more immediately led to the practical ap
plication of the great discovery made by vYatt, while 
repairing the philosophical instrument of Dr. Black. 
Before the invention of the steam-engine, the power 
required to move machinery was confined to the im
pelling force of running water, of wind, of animal and 
human strength,-all too weak, unsteady, irregular, and 
costly, to admit of the possibility of their extensive ap
plication. But the steam-engine gave a giant power to 
the human race, capable of being applied to every pur
pose, and in every situation where fuel can be found. 
Thus, manufactures arose, and from the cheapness with 
which labour could be commanded, and the prodigious 
increase of work done in the same space of time, their 
produce was so reduced in price, as to bring luxuries 
and comforts within the reach of thousands, who never 
tasted them before. New tastes thus excited und in-.. ' c.reasmg consumptl?n, multiplied manufacturing estab-
lIshments ; and thetr d!::.mands led to great manufactures 
of machin~ry i competition led to improvement in the 
~team-englUe Itself, and thus, by the reciprocal action of 
lmprovement and demand, our machinery and manu-
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factures gradually acquired that high degree of perfec
tiOll, to which they are now arrived. \Yith the im
provement of the steam-engine, came the wonderful ap
plication of it to navigation, which has already, in a f~w 
years, produced such extraordinary results; and which, 
when combined with its farther application to wheel 
carriages, must, at no great distance of time, occasion a 
revolution in the whole state of society. 

N ext to coal, our IRON 1S the most important of' our 
mineral treasures; and it is a remarkable circum:,tance, 
that the ore of that metal, which is so essential to the 
wants of man, tbat civilization has never been knowll 
to exist without it, should in Great Britain be placed in 
greatest abundance, not only in the vicinity of', but IiC

tually associated with, the coal necessary to separate 
the metal from the impurities of the are, so as to render 
it fit for use. In Sweden, and most other countries, 
where iron mines exist, the ore is refined by means of 
wood; but no space on the surface of our island could 
have been spared to grow timber fOl such a purpose; 
and thus, without coal, in place of being, as we are now, 
great exporters of wrought and unwrought iron to dis
tant nations, we must have depended on other countries 
for this metal; to the vast detriment of many of our 
manufactures, which mainly owe their improvement and 
extension to the abundance and consequent cheapness 
of iron. 

There are extensive mines of LEAD in Derbyshire, 
Yorkshire, Northumberland, Lanarkshire, Dumfries
shire, and several other places in Great Britain, suffi
cient not only for the internal demand for that metal 
but yielding a considerable amount for expUl'tation. 
COPPER is produced in large quantities in Cornwall; 
and the same county has been celebrated for its TIN 

mines, for nearly two thousand years. 
Coal, iron, lead, copper, and tin, are the principal 

minerals of our country, which, in common language, 
are usually associated with the idea of the produce of 
mines. Silver and Gold we have none, with the excep
tion of a little of the former contained in some of the 
ores of lead, which is separated by refining, when there is 



38 

sufficient quantity to yield It profit, beyond the ex~ense 
of the process; but we have ~ome ot~er metals, hIghly 
useful in the arts, such as ZlllC, ~ntlmony, and man-
ganese. , 

Besides the substances above mentlOned, we have 
many other mineral treasures of great importance sti,n 
to lie noticed, Of these the most valuable perhaps IS 
limestone, frem its usc in agriculture, to meliorate the 
soil and increae its fertility, and from its bei:lg an in
dispensable ingredient in mortar for building; and 
there are not many parts of the island far l;istant from a 
SUPi)ly of this material. Building sto.ne is found in 
mo~t parts of the country; and although we must go to 
Italy :lor the material for the art of sculpture to be em
ployed upon, we haye free-stone applicable to all the 
purposes of ornamental architecture, and we have many 
marble of great. beauty. If stones be far off, clay is 
never wanting to ,upply a substitute; and the most dis
tant nations have their daily food servell up in vessels, 
the materials of which, dug fi'om our clay-pits, have 
givcn occupation to thousands of our industrious popu
latiun, in our potteries and china manufactures. For 
our supply of SALT, that essential part of the daily sus
tenance of almost every human being, we are not de
pendent on the brine which encircles our island; for we 
have, in the mines and salt-springs of Cheshire and 
lVorcestershire, almost inexhaustible stores of the purest 
quality, unmixed ,yith those earthy and other ingredi
ent,~, which must be separated by an expensive process, 
before a culinary salt can be obtained from the water of 
the sea. 

I'amilial' a~ is almost everyone of the mineral sub
s!-allces we have named, in the common business of life, 
~hci-e are many persons w~o have but a very imperfect 
luca whence they are denyed, and what previous pro
cc~ses they undergo, before they can be made applicable 
~o ~Ul' use. In the f~rm~tion of organized bodies, that 
1'" In :he structure of anuuals and plants, the most su
perfiCIal ob,prver cannot fail to discover a beautiful and 
refined mechanism; but if we cast our eyes upon the 
ground, and look at heaps of gravel, sand, clay, and 
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stone, it seems as if chance ouly had brought them to
gether. and that neither symmetry nor order can be dis
covered in their nature. But a closer examination :-oon 
convinces us of that, which reasoning from the wi::;uom 
and design manifested by other parts of creation we 
might beforehand have very naturally been led td ex
pect, viz. that in all the variet·.es of torm, and structnre, 
and change, which the study of the mineral kin" !om 
displays, laws as fixed and imnutable preyail, as i~ the 
most complicated mechanism of the human frame, ll' in 
the motions of the heavenly :)odies; and if astronomy 
has discovered how beautifully "the heavens declare 
the glory of God," as certainly do we feel assured by 
the investigations of geology, that the earth " showeth 
his handy work."-P~nny Mt.lgazin~. 

II.-:MINER.A.L KINGDOM. 

The land rises from the surrlce of the sea in the form 
of islands, and of great conti1lUouS masses called conti
nents, without any regularity of outline, either where 
it comes in contact with the water. or in vertical eleva
tion, its surface being diversifi.~d by plains, vaU"ys, hills, 
and mountains, which sometimes rise to the height of 
twenty-six thousand feet ab{ ve the level of the sea. 
Numerous soundings in differe 1t parts of the world have 
shown, that the bottom of the ocean is as diversified by 
inequalities a3 the surfllce of the land; a great part of 
it is unfathomable to us, and the islands and contiIJents, 
which rise above its surface, are the summits of ml; m
tains, the intervening vallep lying in the deeiJest 
abysses. 

Different climatec; produce dfferent races of anim:J.ls, 
and different famih:8 of plants; but the mineral .:~. ~g
dom, as far as the nature of stone is concerned, is in
dependent of the influence of climate, the Silue fJcks 
being found in the polar and in the equatorial regIOns. 
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Although there is consi~erable diversity in the struct~re 
of the earth, it is not In any degree co~nected ,nth 
particular zones, as fal~ as relates to cIrcumstances, 
which are external to It; nor can we say, that the 
'1'ondel'ful action which burning mountains tell us is 
ITain'" on in its interior, is confined to any part of the 
~phe~e, for the volcaaic fires of Iceland burn as fiercely 
as those that burst forth under the line. From all the 
observations hitherto made, there is no reason to sup
F''''c\ that any unexplored country c;)ntains mineral 
bodies, with which we are nol- already acquainted; and 
although we cannot say bct;)rehand of what rocks an 
unexamined land :0 likely to be composed, it is ex
tremely improbabie, thqt any extensive series of rocks 
should be FJund, constituting a class different from any 
which have been already met with in other parts of the 
globe. 

-When we dig through the -vegetable soil, we usually 
come to clay, sand, or gravel, or to a mixture of these 
unconsolidated materials; and, in some countries, we 
shall probably find nothing else, at the greatest depths 
to which we are able to penetrate. But in most places, 
after getting through the clay and gravel, we should 
come upon a hard stone, lying in layers or beds parallel 
to each other, either of one kind or of different kinds, 
according to the depth. This stone would yary in 
different couJ;ltries, and ill different places in the same 
country, as well in it3 constituent parts, as in the thick
ness, alternation, and position of its beds or layers. 
!t has .been ascertained by the observations of geologists, 
lD vanous parts of the \\'~Tld, that the crust of the earth 
is composed of a ~eries of such layers, distinguishable 
from each other by very marked characters in their 
internal structure. The elements, of which they are 
composed, are not very numerous, being for the most 
part t~e hard s~bstance calle~ quartz by mineralogists, 
of whlch gUll fhnts may be CIted as a familiar example 

1 b . 1 , 

tnese elllg wllolly composed of it, and the well-known 
substances, clay ancllimestone; but these elements are 
a.ggregated or mixed up together in so many propor
tIOns and forms, as to produce a cousiderable variety of 
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rocks. Besides this elementary composition, or what 
may b~ tern:ed their sim;ile structure, the. greatest 
proportIOn of the rocks, that ne so arrancred III layers 

. r.' d '" contam lorelgn bo C.:J, such as frar)'ments of other rocks 
shells, bones of land and amphibious animals. and of 
fishes, and p0rtions of trees and plants. It has further 
been found, that these different layers or strata lie 
upon each other in a certain determinate order, which 
~'s never, 1'n an!! degree, 1'n verted, Suppose the .series of 
strata. to be repres(-'nted by the letters of the alphabet, 
A bell1g the stratum nearest the surface, and Z the 
lowest: A is never found below z., nor nndE'r any other 
of the intervening letters; nor is Z e\"e1' found above any 
of the letters that stand before it in the alphabet; and 
so it is with all the strata represented by the other 
letters. It nmst not, however, be imagined, although 
this regularity in the M·der of superposition exists, that 
all the different members of the series always occur 
together; on the contrary, there is no instance where 
they have all been found in one place. It possibly may 
huppen, that where 0 is found in a horizontal position, 
by going deeper all the rest would follow in succession; 
but this we can never know, as the thickness would be 
infinitely beyond our means of penetrating: and there 
arc reasons, which render the existence of such an un
interrupted series extremely improbable. It very sel
dom happens, that more than three or four members of 
the series can be seen together ;-we say of the sen'es, 
because each member is composed of an almost infinite 
number of subordinate layers. 'This order of succession, 
established by geologists, has been determined by the 
combination of many observations mude in different 
countries at distant points. The order of three or four 
members was ascertained in one place; the upper 
stratum in that place was found to be the lowest mem
ber of a second series in another place, and the lowest 
stratum at the first station was observed to be the 
uppermost at a third point; and, in like manner, the 
order of superposition was discovered throughout the 
whole range. Neither is it to be supposed that the 
strata, which lie next each other, are always so in 
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nature; as, for instance, that, wherever G is found as~ 
sociated with another member, it is always either with 
F above it, or H below it: it very often happens that 
F lies upon H, G being altop;ether absent; and 0 may 
even be seen lying on R,' th!S whole of the interven
ing members of the series being wanting. Very fre
quently one of the lowest members of the series appears 
at the surface. Everyone may have seen sometimes 
chalk, sometimes slate. lying immediately beneath the 
vegetable soil, or even at the surface without that scanty 
covering. nut if a lower member of the series be seen 
at the surface, however deep we might go, wE' should 
nev:=r find anyone of those rocks, that belong to the 
higher members of that series. The immense practical 
advantage of this knowledge of the' determined order of 
~ilccession wil~ be seen at once; for if 0 were found to 
occnpy the surface of the country, it would be at once 
known, that all search for coal in that spot would be 
fruitless. Ib?·d. 

III.-MINERAL~KINGDOM. 

The means, by which geologists have been enabled 
to fix the order of superposition in the strata composing 
the crust of the glohe, have been partly the mineral 
comp?s!tion of each member of the series, partly their 
cont~ll1mg . frui?ments of other rocks, but chiefly the 
remams of aIllll1als and plants, that are imbedded in 
them. They obse;'ved, that there was a class of rocks 
disti:lguished by u. considerable degrE'e of hardness, by 
clo~:,ness of te~tl~r2', by tl:eir .'llTangement in slaty beds, 
ane by possessll1g, when lJl t~lick masses, a glistening 
structure, called by mineralorrists crystalline of which 
statuary marble or loaf 8u()'ar~ mav be quoted as familiar 

to • 

e::amples; and these were, even when associated with 
rocks of ~nother sort, always lowest.-Above, and in 
cOiltact wlth them, another group of strata was ob. 
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served, which, in mineral COID'Josition, had a good deal 
of resemblance to those beI"w them, but contained 
rounded fragments of other ock~: and. when these 
fragments were examined, tt ~y w ~re found to be iden. 
tical with the rocks composing the lower strata. This 
second series was ob~erved to be covered by another 
group of strata, which contained shells and corals 
bodies that had never been s ~en in any of the lowe; 
strata. Thus it was clear, as the including substance 
must necessarily be formed S Ibsequently to the pebble 
or shell it contains, that, pre' 'ious to the formation of 
this third group, there had existed rocks to supply the 
imbedded fragments, and to contain the waters of the 
ocean, in which the animals that once inhabited the 
shells must ha\'e lived. Asce~ding still higher, that is, 
observing the strata as they lay one above anclher 
towards the surface, it was found, that many ",'ere 
entirely composed of the f agments of pre-exj~ting 
roci;:~. either in the :~rm of pe' ,bles. or of sand ceml . cd 
together: that there was a va,t inc:;:ease in the nU •.. Jer 
and variety of the imbedded shells, the latter forming 
very often entire beds of rock, many feet in thickn(;ss ; 
and that the remains of plants')egan to appear. 

In this manner certain great divisions of the ~trata 
were established, by very clear and infallible distinctiye 
characters. But it .was reserved for an English prac
tical mineral surveyor to make a discovery, which gave 
a new direction tl) geological inquiries, and which, in 
the course of a few years, intn,duced into the science a 
degree of precision and cerhinty, that was formerly 
unknown. About thirty-five years ago, Mr. \Villiam 
Smith, of Churchill in Oxfordshire, by an e'{te)'.~ive 
series of observations in different parts of Enghnd, as
certained that particular strata w"p'e charactl:rized by 
the presence of certain f· ;gil or 1'. t,ified shells, which 
were either confined to therr exclusively, or in me
dominating quantity, or weI ~ of rare oc~urre~rcf in 
other strata; and he was thn; enabled to ldentll/ two 
rocks at distant points as belonging to one stratum, 
when mere mineral characters would either have left 
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him in uncertainty, or have entirely failed in deciding 
the auestion. Vfhen this discovery became known to 
geol~gists, numerous observations were made in.ot?er 
counLies, which complctely pro,-ed, thJt the prmciple 
was not only applicable in those places, which Mr. 
Dmith had had an opportunity of observing, but that it 
held O'ood general1y, and throughout the whole series 
of str~ta, from the lowest, in which organic remains are 
found to those nearest the aurface. Under the direc
tion of this guide, geologists have been enabled to dis
CQver lines of separation ill the great di"isions which, 
as already mentioned, had heen established hy prior 
observations, pointiDg out distinct epochs of deposition, 
and reyealing a succession of changes in the organic 
anu inorganic creation, in a determinate chronological 
order_ This more accurafe l;:nowledge of the structure 
of the crust of the glvbe is of the highest interest and 
importance; not only ~\:> a matter of speculative science, 
but as regards the pract:c~al advantages in common life, 
that have been derived l'tom it. 

An examination of t!'e phenomena, exhibited by the 
internal structure of t~}:::; series of superimposed rocks, 
has establishell this farther principle-that all the strata 
mnst have been deposited on a level foundation-that 
is, on pre-existing ground, that was either horizontal 
or nearly so, at the bottom of a fluid holding their 
materials either in suspension, or in solution, or partly 
both. Now, as we know of no fluid in which this could 
have taken place except water, geologists have corne to 
the conclusion, that the chief part of all the strata, how
evsr elevated they may now be above the level of the 
sea, were graduaJly deposited at the bottom of the 
ocean; and the remainder of them at the bottom of 
inland .seas, or lakes, But if this be so, what mighty 
revolutlOns must have taken place to cause rocks 
fo~med in th~ depths of the oceans, to occupy the sum~ 
Duts cf the hIghes,t mountains! By what known agency 
can so extraordlllary a change of position have been 
effected! That thE' filet of elevation is indisputable, is 
proved by the shells embeddeu in stratified rocks at the 
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greatest elevations; and geologists, who have elldea~ 
yom'ed to discover by wh;lt cause this change in the 
relative position of the rock "nd the sea has been 
brought about, have, by an attentiYe observation of the 
phenomena of earthquakes and volcanos, and the re
semblance between the products of the latter and cer
tain parts of the eal,th's structure, whic::h we Lave yet 
to notice, arrived at a very probable solution of the 
problem. 

Althcugh the strata ':"[ere originally deposited in a 
horizontal p')sition, and are often found so, especially 
as regards the illferior 1112mLcrs of the series, they are 
not uniformly so, but are ti'equently inclined, more or 
less; and they have been seen, not ouly at every angle 
of inclination, but. very often ill a vertical position. 
\Yhen a vertical section of a mountain is exposed, as is 
often the case in "alleys or the deep bed of a riycI', 
such an appearance as that represented here is not un-

(a) (b) 

common; and if the stratum a be composed of rounded 
blocks of stone surrounded by fine sand or clay, and if 
the stratum b contain a layer of shells lying parallel to 
the sides of the stratum, and if they be unbroken, 
although of the most delicate texture, it is manitest, that 
these strata could not have been deposited in their pre
!'ent vertical position, but upon a level ground. Some
times they are not only disturbed from their horizon
tality, but are bent and cont:nted in the most extra
ordinary way, as if they had b~e:J. acted upon by some 
powerful force while they were yet in a soft flexible 
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t t This appearance, very c.ommon in. the slat.e rocks 8_8 e. h d 
of the north coast of D,-~von, IS shown ill t e lagram. 

This seemincr disorder and confusion is evidently a part 
of the order

o 
and harmony of the universe, a proof of 

design in the structure of the globe, and one of the pro
grebsive steps, by which the earth seems to have been 
prepared as a fit habitation for man. For if all the 
strata had remained horiz':JDtal, that is, parallel to the 
surface of the globe, if they had enveloped it like a 
shell, or to use a familiar '?xumple, had they surrounded 
it liLe the coats of an Ol.ion, it is clear that we should 
never have become acquainted with any other than the 
uPi:;;~r members of the sen 8S; and that the beds of coal 
anu falt, alid the ores 0:' the metals, all of which are 
cor." ned to the inferior -;t1'ala, cculd never have been 
maG,' aT;tlhble for tile pu rposes of man. \Yithout this 
elevation of the ,t:.,:, tl:ce tarth would have presented 
a monotonous plain, unbroken by the beautiful forms 
of hill aud yalley, or the uajestic scenery of mountains. 
vYitll these inequalities ,)f the surface are intimately 
connected all the varietie of climates, and the diversi
fied products of animal 1nd vegetable life dependent 
thereon; as well as the -.hole of what may be termed 
the aqueous machinery OJ the land-the fertilizing and 
refreshing rains, the S()Ul'ces of springs, inland lakes, 
and the courses of rivers and brooks in their endless 
ramifications, ThronghO'lt all this there reigns such a 
har: :lOny of purpose, tm. t the conclusion is irresistible, 
tha1 the breakiug up of the earth's crust is not an ir
regdar disturbance, but a work of design, in perfect 
acc.;rdallce with the whole economy of nature. 

-'.' -: have said, that if we dig through the superficial 
cov<:rmg of sand and cIa" we usually come UpOLl stone 
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disposed in layers; but there are lTItlny places, whel'e 
we should find a rock without any such arrangement, 
which could continue of the same uniform texture and 
without any parallel rents tiividing it into beds, ho~vt:ver 
deeply we might penetrate into it. Such unstratified 
1'ocl~s, although of limited extent in proportion to' the 
stratU;ed rocks, constitute a comiderable portion of the 
cru~t of the earth, and in all parts of it they generally 
rise above the surface in huge unshapen ma::~es, sur
rounded by the stratified rocks; anti sometimes they 
occupy districts of great extent, where none of the 
latter rocks can be seen. In mineral composition they 
are essent ally different from the otber class; never 
consisting of limestone, or sandstone, or clay, and never 
containing rounded pebbles, shells, or the remains of 
any other kind of organized matter. Their elementary 
constituent parts are ~imple mineral substances, which, 
although sometimes found in the stratified rocks, are 
always, in the rocks we now speak of, in differeut com
binations: they are always in that particular state 
called crystalline; and when the parts are large enough 
to be distinguished, they are seen to interlace each other, 
and by this arrangement they form a very hard tO~lgh 
stone, very difficult to break into regular squared fon'}s, 
or to work with the chisel, and they are very oll:en ca
pable of receiving a high polish. The substances most 
familiar to us in common life, which belvng to this class 
of rocks, are granite, whinstone and basalt. Ibid. 

IV.-MINERAL KlNGDOM. 

"\Ye have shown, that the crust of the globe if! com· 
posed of two great classes of reeks, one cf which con
sists of a series of be& of stone of Jiflerent kinas, 
lying upon one another in a certain determinate order 
Qf succession, called the Str(~tifie,d Rocks, or t1l.c 
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S[yaia; '~lle other of 0, class of stone distinguishable 
from tile :,t:-atu by peculiar mineral compo~ition, by 
never c:mtainil1g IJehblcs or the remains ot animals and 
plants, and by never being arranged in parallel 
layers, ii'om which last character the~ have been 
denominated the [(Hstratlfied Rocks. \1\ e shall now 
proceed to ~how in what manner these two classes of 
rocks are associated together. It is quite evident, that 
the TIl'cde of formation of the t,qo lllust have been 
totally different. vVhile the strata, by their parallel 
arrangement, by the pebbles of pre-existing rocks, and 
by the remains of Ii ,-ing bodies which they contain, 
demonstrate that they must have been formed under 
water, by depo~ition from the surl~lce downwards,
the whole characters of the unstratified rocks equally 
prove, that they must have come to the surface from 
the interior of the earth, afte)' the deposition of the 
strata; that is, that they have been ejected among the 
strata from below in a melted condition, either fluid or 
in a soft yielding state. Geologists have come to this 
conclusion, from a careful examination and compari~on 
of the unstratified rocks with the products of existing 
volcanos, or those burning mountains, that have 
thrown out streams of melted stone or lava, both in past 
ages, as recorded in history, and ill our own time. By 
this comparison they have discovered a great similarity, 
often an identity of composition, between the unstrati
fied rocks and lava, and the closest analogy in the 
phenomena exhibited by the masses of both kinds, and 
in their relations to the stratified rocks, with which they 
come in contact. 

In every case the unstratified rocks lie under the 
~tratified. T.his order has never been reversed, except 
m cases, WhICh have been aft('rwanis discovered to be 
deceptive appearances, and where they have been pro
truded between strata. But it may be said that this 
1:lct of interi~I'ity of position is no proof of ejection 
from be.low, far less of posteriority of formation: for 
they mIght have been the foundation on which the 
strata are deposited. But their eruption from the 
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interior, and that that eruption took place after the 
strata were formed, or proved by other evidences, as 
we shall present! y show. 

A section of the crust of the earth, where the stratified 
and unstratified rocks have been found associated 
together, has often exhibited the appearance represented 
by the diagram. 

.ll 
A and B are mountains of granite :or of whinstone, 

with strata of limestone lying upon it. From A 
branches or shoots connected with the principal mass 
are seen to penetrate into the superincumbent strata; 
and in the mountain B, the granite overlies the lime
stone for a considerable way near the top, as if it had 
flowed over at that place, and lower down it has forced 
its way between two strata, ending like a wedge. 
N ow, as the penetrating substance must necessarily be 
of subsequent formation to the body that it penetrates, 
it is evident, that the granite must have been formed 
after the limestone, although the latter rests upon it. 
But if any doubt remained, it would be removed by 
the additional fact, that the granite veins in the moun
tain A, contain angular fragments of limestone, identical 
with the strata above; and the fractured ends are seen 
to fit the places of the continuous stratum, from which 
they have been broken off. 

The posteriority of the formation of the unstratified 
rocks of the strata is thus made evident from their 
relative positions; their forcible ejection from below is 
equally proved by the penetration of their veins or 
shoots from the superincumbent strata in an upward 
direction, often with the most slender ramifications to 
a great distance, and by the portions broken from the 
strata and enveloped in the substance of the vein. 
That they were ejected in a soft melted state, produced 

D 
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hy the action of heat, is s??wn by the close res.em
blance in mineral COl1lpOsitlOn, of the unstratified 
rocks 'to the products of existing Yolcanos, and by 
remarkable changes often observed to hal'e taken 
place in the str~ta, where they com~ in contact ',rith 
granite and whlDstone. Soft chalk IS converted into 
a hard crystalline limeRtone like statuary marble; clay 
and sandstone are changed into a substance as hard 
and compact as flint, and coal is turned into colee j 
all of them changes which are analagous to what takes 
place, when the substances f,re subjected to a strollg 
artificial heat under great pressure. In the case of 
coal, it is yery remarkable; for when a bed of that 
substance, and a stratum of clay. lying next to it, corne 
in contact with whinstone, the tar of the coal is often 
driven into the clay, and th2 coal loses all property of 
giving flame, although, at a distance frem the whin
stone, it is of a rich caking quality. 

'Ye have shown that we are enahled to fix a chro
nological order of succession cf the ~trata with a 
considerable degree of precision; and although we 
have not the same accun:te means of determining the 
relative ages of the un~tratified rocks, therc are yet 
very decisive proofs, that certain classes of them are 
older than others, that different members of the same 
class have been ejected at distinct periods, and that 
the same substances have been thrown up at different 
times far distant from each other. Granite, in veins, 
has never been seen to penetrate beyond the lower 
strata; but whinstone and the lavas of cxistinrr voI-

d 
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canos protru e III masses, and send out veins through 
all the strata: veins of one sort of granite traverse 
masses of another kind, and whinstone and basalt veins 
a;e. not only found crossing masses and other veins of 
simIlar rocks, but even of granite. Upon the principle, 
therefore, before stated, that the penetrating substance 
must necessarily have been formed subsequently to the 
body penetrated, the above phenomena demonstrate 
successive formations or eruptions of the unstratified 
rocks. 

lis the highly elevated, broken, and contorted 
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posItIOns of the strata are only explicable on the 
supposition of a powerful force acting upon them from 
below, and as they are "een so ele\'ated and contorted 
in the neighbourhood of the umtratified l"l)ck:,. it i~ ,-, 
very legitimate inference, that the mountain c~l:lins and. 
other inequalities on the earth's surficlce have been 
oecasioned hy the horizontally deposited strata having 
been heayed up hy the eruption of these rocks, 
although the latter may not almlYs appear, hut b'~ 
only occasionally protrudecl to the surface, thron~h 
tIl(' rents produced by the eruptive force. The 
phenomena of earthquakes are connected with the 
same internal action, and these lnlYe often been ac
companied by permanent elevations of entire porti,,-1s 
of a country. This theory of the cleyation of m"U:1-
tains by a force actin,; C'e;l1l the intelior of the c:lrth is 
not a mere inie;-enc: from appear~nces presented b.i' 
Toeks, but it is supported by numerOllS events, '.YhiC\~ 
have occurred rE'peatc.:lly within the period of history 
down to our own time. In thr: midllle of a gulf in the 
island of Santorino, in the Grecian Archipelago, 0:1 

island Tose from the sea 1-lt years before the Christian 
era; in 14:27, it was raised in height. and increased 
in dimensions; in 1:).3, another i~land arose in the 
same gulf; and in 17;)7, a third. These islands are 
composed of haTel rock; and in that last formed. there 
are beds of limestone and of other rocks containil)[[ 
shells. In the year 1 :-:2:3, Chili was vi"ited by a violent 
earthquake, which raised the whole line of coast, for 
the distance of above one hundred milES, to the height 
of three or four feet aLove its former level. Valparaiso 
is situated about the middle of' the tract thns per
manently elevated. A portion of' Oukh, near the 
mouth of' lhe Indus, underwent a similar revolution in 
the year 1819, when a district, nearly sixty miles in 
length by sixteen in breadth, was raised by an earth
qnake about ten feet above its original level. A vol
canic eruption burst out in an adjuining part. of India 
at Bhooi, at the exact period when the shocks of' this 
earthquake terminated. The:"e cases mmt not be con
founded with the production of new mountains, such 
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as that of .Jorullo, in Mexico, in the year 1759, which 
was raiseu to the height of 11300 feet above the table 
land of :Malpai~ by erupti811S of scorim and the out
pouring of Iant. ,. r~'he .appearance of.,,)u n.ew idand 
off the coast of Slclly, III the year 1001, IS another 
phenomenon of the latter class. It rose from H part of 
the sea which was known by soundings a few years 
before {o have beel} 60U feet deep, to the height of 107 
fed above the water, and formed a circumference of 
nearly two-third" of a mile. It was c01llpo~:d of loose 
cinders, anel the pm·t that rose above the leyel of the 
sea, was washed away in the winter of the same year; 
but an exten"ive shoal remains. 

It mu~t not be supposed, that these internal move· 
ments only took place attcr the whole series of strata 
had been deposited. There must have been long 
illtervals between the termination of the deposition of 
one memuer of the series and the commcnCetliellt of 
that of the stratum immediately aboye it; and iuternal 
rnoYements, accompanied with distnrbance of the 
already deposited strata, after they had come to consoli· 
date iuto stone, appear to have taken place Juring the 
whole peri.od, that the strata, from the lowest to the 
uppermost in the series, were l1cposited. rfhe clean:st 
evidence of this is afforded hy certain appearances 
exhibiteJ by the ~trata, in all parts of the globe, that 
have yet been examined. The diagram that follows 
represents a case of "cry common occurrence, amI will 
explain ollr meaning. It:nll:-;t be borne in mind that 
it is. ~n ackno,~letlged principle in geology, th~t all 
stratlfied rocks, lD whatever position they are now fOlllld, 
must have been originally deposited horizontally. 

There are here fin Jifl'erel1t series of strata abc 
d, e. Now, it is evident that the series a n~~st' h~v~ 
been first disturbed; that after its change of position, 
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the series band c were deposited, covering the tl1ds of 
the strata of the series a. But c appears to have been 
acted upon by two forces at distant points, when 
thrown out of its horizontal position; for the ~trata 
dip in oppo:,ite directions, fbrming a basin-shaped 
cavity, in which the serie3 d was deposited. In like 
manller, after the disturbance of ,;, the 8eries e ,vas 
deposited, covering the ends of c; but the internal 
force, which raised the beds e from the depth of the 
sea to the summit of the mountain where they are now 
seen, appears to have acted i:.1 such a direction, as to 
have carried up the whole mass without disturhing the 
original horizontality of the structure. It is obvions, 
that all the interior strata must have partaken of this 
b~t disturbance. There are, besides, numerous proof.~, 
that there helve 1:een not only frequent elevations of 
the strata, but also depressions; that the same strata 
which had been at one time raised above the surface 
of the sen., had again sunk down, preserving an inclined 
position; that they had formed the ground, upon which 
new sediment was deposited, and had again been 
raised up, carrying along with them the more recently 
formed strata. Ibid. 

V.-MINERAL KINGDO:M. 

The subjects, which it is the province of the 
geologist to inyestigate, are hy no means confined to 
questions concerning mineral substances, but embrace 
a wider field, invohing many crm.~iderations intimately 
connected with the history or several tribes of animals 
and plants. It is not possible to give even a brief out
lille of the doctrines of geology without referring to 
the great ordel'~ ~l1tl classes, into which naturalists 
have dividell the animal kingdom. It will be neces
sary, therefore, iJefore proceeding to describe the: 
divisions of the stratified rocks, which geologists hayc 
established, and which are founded mainly upon the 



54 

distinctive characters afforded by the remains of 
orO'unized bodies contained in the different strata, to 

b 1 'fi' f' . 1 . say a few words upon the C,<1"SI catIOn 0 al11t11u S, III 

oruer to render the terms we must employ more 
intelligible to those who are unacqua:nted with the 
subject. 

Animals are divided into four great branches, dis
tingni~hed by the terms Yerteln'ated, Jlfollu.scou8, 
A1,ticulrtlc,l and Radiated. The FIItST DIVlS[()~ 
includes all' those animals which are provided with a 
back-b,1ne; and becanse the similar bones, or joints, of 
WhUl it is composed. are called by anatomists re rte1J1'ce, 
(fi'om a Latin word signi(ying to tnnl,) the indi
viduals that belong to this division are call"d Ferte
bruted AIlI:mals. It i", subdivided into fi)U! classes; 
]. liT I?IIIIW l/a, comprehending man, land quadrupeds, 
and the whale trihe; that is, all animals which give 
sllck to their young; the term heing derived from 
mflmma. the Latin name of that part of the hJdy, fi'om 
which the milk is drawn. ::l. birds of all kinds. 3 
All those animals called Rppt iff's by naturalists: the 
word means nothing ml)re than tlut they creep, but it 
has in common language a fll' more ext ended sense 
than that to which it is rc:;tric.tcd in natural history. 
Frogs, serpC'nb, liza~J.s, crocodiles, alligators, tortoises 
and turtles, are reptiles, ill the sense of the word as 
used by naturalists. 4. Fishc.s, of all kil)fls. except 
the whale tribe, which belong v, the class mammalia .. 

The SCCOC:I> DI\'lSIO:i includes tribes of animals, 
which k,ve no bones; and because their bollies contain 
no hard parts, they are calleu JlIOlluSCOI1S Animals, 
from a Latin word sif!:llif}ini~ soft. But with a few 
exceptions, they huyc all a h'!~"d coveri.lg, or shell, to 
~vhich tf}ey are either attachell, or in ~rhic;l they can 
mclose> tnemselves, aou be preserved from injuries, to 
which, from their soft nature, the), would. otherwise be 
comtantly expoGed. There are si'~ clas8<"S in this 
division, f,lUn<led ;)n certain peculiarities of anatomical 
structure in the a,nimal, but these we shall not notice; 
for, without. a much longer description than ,,"e can 
enter upon, It would be a useless enumeration of' hard 
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names. It will ansl'ler onr present purpose much 
b~t~e.r to say, that the animals belonging to this 
dlYiSmIl may be classified according to differences in 
the forms of their hard coverillO' or ~hells for it is the 
hard parts of animals which furnish the reeurds of 
their former existence; these only are pres--:rved 
imbedded in the strata, all traces of the flesh or other 
soft parts, as fur as form is concerned, having entirely 
di'aplJeared. JUOLl.U:cocs Animals, therefore, arc 
divi,ible into, 1. Ullirrtlvcs, that i:; animals armed with 
a shell or yalve forming one continuous piece, such 
as snails a0d whelks. ~. Bhalves, or those having two 
shells united by a hinge, sllch as oysters,_ cockles, &c. 
3. JlIu ltiL'U lues, or those having more than two shells, 
of which the common barnacle is an example. 

The 'ftIIRD DIYIsioN is assigned to what are called 
.Artlc/dated Allz'mals, these having a peculiar anatomical 
structure, called articulations, from artic1i.lus, Latin for 
a little joint. It is subtlil'ided into four classes; 1. 
Alwdicles, or those haying; a ringed structure, from 
allll11l11$, Latin for ring: lecche" and earth-worms are 
examples. 2. C'nlstacerJ, Oi' those which have their 
soft bodies and limbs protected by a hard c')Hting or 
crust, which in common language we also call shell, 
such as lobster", crabs, and prawns. 3. Spiders, which 
form a class by themselves. 4. Insects, such as flies, 
beetles, bees, and butterflies. 

The F'JURl'H ~[':ISIO:'; Coml)rehends a great variety 
of animals, ,vhich have an anatomical structure like all 
assemblage of rays divers-jng from a common point, 
and ii'om whidl they are called Radiated Animals, 
?'adius being Latia for ray. It contains five classes, 
but as three of these are animals without hard parts, 
,ye may pass them over: of tIle remaining two, the 
one coutains tlle echilli or Rca urchins; the other, the 
Yi~ry numerous tribe called zoophites, fi'om two Greek 
words »ignit}Ting animal and plant, hecause the animal 
is fixed to the t'Tacmcl, and builth; its strong habitation 
in the form (,Y a shrub, or branch, or leafy plant, 
Corals and :opanges belong to this clas~; and among all 
the different animal remains, that are found in the 
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strata, there is no class, which bears nny pr?portion~ in 
point either of frequency of occurr~nce, or In quantity, 
to this last. 

'The great division of animals, so far as the re-
mains of species found in the strata are concer?ed, 
or, as it is termed, in a fossil state, are thereby bnefly 
these :-

1. Yertebrated Animals; Classes-Mammalia, 13irds, 
Reptiles, Fishes. 

II. Molluscous Animals; Classes--Univalve, Bivalve, 
Multivalve Shells. 

III. Articulated Animals; Classes-Crustacea, In~ 
sects. 

IV. Radiated Animals; Classes-Echini, Zoophites. 
Each class is farther divisible into several famiUes; 

each family into several genera; each genus into 
several species, according as greater or minor points of 
resemblance and difference hring individuals near to 
each other. There are certain other great distinctions, 
which it is necessary to mention, viz: that some 
animals eat animal food, the Carnivorous j others 
vegetable food, the Gram1'nivoro7tS j some can live 
both in the air anu in water, the Amphibious. 
Among fishes, molluscre, and crustacea, some live in 
the sea, some in fresh water, some in both; and of 
those inhabiting fresh water, some are peculiar to 
rivers, others to lakes. There are also land-shells, such 
as the common garden-snail. It is scarcely necessary 
to remind our readers, that certain species are peculiar 
to particular regions of the earth, being adapted hy 
their. nature to the diffNent temperature and other 
peculiarities, that exi8t in different countries. 
~he number of distinguishable genera and species of 

fOSSIl plants bears but a small proportion to that of 
fObSil animal remains. 

The lowest members in the order in which the 
stratified rocks are placed one above a~other are dis
tinguished hy the great predominance of hard slaty 
rocks, having a crystalline or compact texture, but 
chiefly by this .circumstance, that they have not been 
found to contalll any fragments of pre-existing rocks, 
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or the remains of organized bodies. On this account 
they have been called the PRDLl.RY STRAT.\, as if 
formed prior to the existence of animal life and as 
containing no evidence of other rocks having exio;teu 
before them. That we cannot now discover animal 
remains in these strata is, however, no proof that they 
had not previously existed, becaw;e we meet with 
rocks containing organic remains, which are so altered 
by the action of heat in those parts, where they happcn 
to have come in contact with a mass of granite or 
whinstonc, that all traces of the organic remains are ob
litel'uted, those parts of the rocks acquiring a crys
talline character analagous to what prevails in the 
primary strata. Thcse last may 11ave contained the 
remains of animals; but being nearest to the action d 
volcanic heat, they may haye becn so changed as tr;. 

obliterate the shells and corals, by their being ucltec1, 
as it were.. into the substance of the crystalline rock. 
The absence of the fragments of pre-existLlg' rock is a 
less questionable ground of distinction, From ,,,hence 
the materials composing these primary strata were 
derived is a question, that it is not very likely any 
geological researches "will enalJle us to solve; that they 
were in a state of minute division, were suspended in, 
and gradually deposited from a fluid in a horizontal 
arrangement, and that they were subsequently ele
vated, broken, and contorted by some powerful force, 
prior to the deposition of the strata that lie over them, is 
beyond all doubt. There may also be beds -of rock 
of great thickness, in which neither fragment nor 
organic remain has been found throughout a gTl~at 
extent of country, which nevertheless may not be 
primary; for if in any part of the same mass a single 
pebble or a single shell should afterwards be dis
covered, indubitably imbedded in it, one such occnr~ 
rence would be as conclusive as a thousand, that a 
prior state of things had existed. It follows, therefore, 
that until the whole of an extensive district of sueh 
rocks were carefully examined, we could never be 
sure, that they might not one day be discovered to be 
of secondary origin; there is nothing in the mine1'al 

D2 
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structure of anyone stratified rock, that. ~ntitles .us 
absolutely to say, that other rocks, and hvmg bodIes 
couU not have existed prior to its formation. But as 
there are 1arO'e tracts of country occupied by strata, in 
which neith~r fragments of pre-existing rocks nor 
orcranic remains have yet been discovered, geologists 
ar~ justified in designating them the pj'imar!/ strata; to 
call them primitice, as they used to be, and indeed still 
arc called by some geologists, is to employ a term, 
which e:.::presses much more than we are entitled to 
f!.3::;2rt. 

The unstratified rock, most usually associated with 
the primary strata, is gr[Cnite, of c1ifi:ercnt varieties of 
composition, usually lyill,'j under them in great masses, 
and bursting through, forming lofty pinnacles, as in the 
Alps, and sometimes sending forth shoots or veins, 
which penetrate the superincumbent strata in all 
directions. 

Immediately abo\"e the primary strata there com
mences another series, very like many of the rocks 
below them, in respect of mineral composition, but 
containing the remnins of shells, and some pebbles, and 
interstratified with thick beds of limestone, including 
shells and corals. 'l'hese rocks are penetrated also by 
granite, and, in common with the primary strata, form 
the great depository of the metallic ores. They are 
for want of a better term by ·which the class can b~ 
distinguished, usually called the lj'ans/:tion strata, a name 
given by the elder geologists, because they were sup. 
posed to form a step or transition from the primitive 
state of the globe to the condition in which it beO'un to 
be inhabited by living bodies; in strictness the/ form 
the lowest members of the next great division of the 
strata, which is distinguished by the name of the 
SeCONdary Rocks. These will be treated of in our 
next sectiol1.-Ibid. 
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VI.-MINERAL rrll'fGDOM. 

The SECONDARY Rocr;:s comprehend a great variety 
of different beds of stone, extending from the primary 
strata to the chalk, which forms the upper or most 
recent member of the division. 

These rocks consist of an extensive series of strata, 
of limestones, sandstones, and clays, all of which 
contain either rounded fragments of pre-existing rocks, 
or organic remains, or both; and each group, and all 
the subordinate members of the groups, are distin
guishable by chamcters of great constancy and cer
tainty, deri\"ed from the peculiar nature of the included 
fossils. They must all have been deposited in a 
horizontal position; but there are parts of them, which 
have undergone greater or less disturbance, being often 
thrown in a vertical position and broken, twisted, and 
disturbed in the most extraordinary manner. Many of 
the disturbances of the lower groups took place prior 
to the deposition of the upper; for the latter are.found 
lying in unconformable stratification on the ends of the 
former, as represented in the diagram, in page 52. They 
are traversed by veins, or dykes, as they are often 
termed, of whinstone and other unstratified rocks; and 
there is usually great disturbance of the strata, when 
these occur. The dykes are often of great magnitude 
and the rock is frequently thrust in huge wedge
shaped masses, of miles in superficial dimensions and 
some hundred feet thick, between the regular strata. 
After the deposit of the secondary rocks, a remarkable 
change took place; for all the strata that lie above the 
chalk have a totally different character from that rock, 
and all below it. 

These have been classed together in one great divi
sion, and have been designated the TERTIARY RoCKS. 
Thus the whole series of strata, of which the crust of 
the globe is composed, is divided into the Primary, 
the Seconda1'y, and the Tertia1·Y. It is evident, that at 
the time the secondary rocks were deposited, a great 
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part of the present continent of Europ.e must have 
been considerably lower than the present level of the 
sea' that when the oldest or lowest members of the 
seri~s were formillg, thE; summits of the mountain 
Tidges of primary roc~s rose as islands of different 
magnitudes from the bosom of the deep; that at 
several successive periods these islands. were more 
elevated, and attained consequently a greater super
ficial extent, the newer formed :f'ata occupying the 
lower levels. In the progress of this series of changes 
of the surf[!ce of the glob~, when there were evidently 
occasional depressions of the land as well as elevations, 
there appear to have been formed basin-shaped cavities 
or troughs, not entirely cut off f.om communication 
with tile sea, and vast estuaries, in whi;;h the tertiary 
strata were depositec1. V;hile the secondary strata 
stretch continuously for hundreds of leagues, the ter
tiary are found only in detached insulated spots of 
comparatively limited exteut. In this state of the 
earth's surface there must have been vast inland fresh
water lakes; for we find regularly stratified deposits of 
great thickness full of organic remains, which exclu
Siv'.:ly belong to animals, that lived in fresh water, and 
to terrestrial animals and plants. Like the secondary, 
the tertiary rocks consist of a great variety of strata of 
liu;J.estones, sandstones, clays, and sands which have 
distinct characters, and have been united in several 
groups. In them we first discover the remains of land 
quadrupeds and birds; and bones of mammalia are 
most abundant in the beds nearest to the surface. 
Among all the varl_ous remains of animals and plants, 
that are found in the secondary rocks, from the chalk 
d,ownwards. not one has been found which is identical 
with ~ny liv:ing species.. Although they have characters 
agreerng WIth those, by which existing animals have 
been group:~ together in their greater divisions of 
genera, famIlIes, and classes j the livin'" individuals of 
the same divisions have forms of structu~e distinct ft()ill 
any fo~d in a fo~sil state in the secondary rocks.
~ut. WIth the tertIary strata, a new order of things 
csmmences; for, in the lowest of these, a -small propor-
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tion,-about three and a half per cent. of the fossil 
shells cannot be distinguished from species that now 
exist: as we approach the higher beds the proportion 
always increases; and in the most recent stratum, it 
amounts to nine-tenths of the whole. It is not more 
than twenty-one years since the great didsion of the 
tertiary rocks was established. Prior to that time the 
peculiar characters, which separate them from the 
secondary strata, had been entirely overlooked,-a cil'
cumstance which marks very strongly that geology is 
the youngest of the sciences. The discovery was made 
by the celebrated euvier and his asso.;iate lYI. Brongniart, 
who found that the city of Paris was built in a hollow 
basin of chalk, that had been subsequently partially 
filled by va~t deposits of clays, limestorI'es, sauds, and 
sandstones, and that there were alternations of beds, 
containing remains of fresh-water and terrestri:.11 animals 
and plants, with others containing only the remains of 
marine animals. 

The publication of the work of the French naturalists 
led to a similar discovery in our own island, and sin
gularly enough in the valley of the Thames; so that 
the capitals of France and England are both built upon 
these strata, so strangely neglected for so long a time, 
although occurring in the very spots, where the greatest 
numbers of scientific men are collected together in both 
countries. A series of tertiary strata was discovered 
by JUl'. vYebster in the Isle of vVight, having strong 
points of resemblance with that of the environs of 
Paris; and these, with some partial deposits on the 
coasts of Suffolk and Lancas1:re, constitute the whole of 
the tertiary rocks found in great Britain. It was for some 
time suppused, that these newer strata, which were 
soon found not to be confined t9 the neighbourhood of 
Paris and London, ertended like the secondary rocks 
over grea.t tracts of country; and that there was such a 
degree of uniformity in their characters, that deposits 
v.-iUely distant from each other could be recognized as 
belonging to the same period in the chronological ~rder 
of succession of the strata. Later observatlOns, 
however, have shown, that, although possessing 6 
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general c~arac~er o~ resem~lance, they ~ave been so 
much modIfied m theIr formatIOn by local clrclUnstances, 
that no two tertiary deposits, even of the same era, are 
alike. The discoveries of the last f~\: years have led 
geologists to establish distinct sllhordmate gronps, as 
in the case of the secondary rocks; and the upper 
stratum of the Paris basin, which was at one time 
considered the most recent of stratified rocks, has been 
fOHuel to be iuferior iu the order of succession to many 
others, some thousand feet thick. Ibid. 

vn.-MINEP"AL KINGDm,r. 

OIlGAXIO REilLUNS. 

Vf e have already stated, tbat the stratified rocks 
contain the remains of animals and plants: and that 
beds of stone, situated many miles distant from each 
other, may be pro\·ed to belong to the same place, in 
the order of succession of the strata, by remains of 
organized bodies, or FOSSILS, of identical species, being 
founel in the stone at both places. The word Fossil, 
which means anything that may be dug out of the 
earth, used to be applied to all minerals; but modern 
geologists have conveniently restricted its application to 
organized bodies contained in the loose or solid beds 
composing the crust of the globe, and for the most 
part petrified; that is converted into stone. Fossils 
are now always understood to be petrified remains of 
animals or plant:,;, and v.'e say, fossil shells, fossil bones, 
f?ssil trees, &c. \Ye are enabled to make out, by the 
md of those bodies, that the beel of limestone on the coast 
of Dorsetshire, another on the coast of Yorkshire a third 
in the western islands of Scotland and a fourth in the 
interior of Germany, although 'differing perhaps in 
appearance, as far as th ~ •. l mestoue is concerned, 
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belong to the same age or period of formation in the 
chronological order of the strata. 

Fossils reveal to us the important and wonderfiJl 
fact, that the Author of Nature had created different 
species of animals and plants, at successive and widely 
distant intervals of time, and that many of those that 
existed in the earlier ages of our globe, had b~come 
totally extinct, before the creation of others in later 
periods; that, prior to man being called into existence 
innumerable species of living beings had cov{':.'ed th~ 
surface of the earth, for a series of ages, to which we 
arc unable, and probably shall ever remain unable, to 
fix any definite limits. vYe further learn, that a very 
large proportion of those creatures, of the later periods, 
had become extinct, and had been replaced by the 
animals which now exist, before the creation of our 
first parents. \Yhen that great event took place, the 
crust of the earth had already undergone numerous 
changes, and we ha;'e already said, in alluding to those 
changes, that they appear to us to afford indisputable 
proof.5 of design; to be evidences most clear of the 
establishment of an order of things adapted to the pre
determined nature of that more perfect creature, about 
to be sent as an inhabitant of the globe, to whom was 
to be given "dominion over the fish of the sea, and 
over the fowl of the air, and over the cattle, and oyer 
all the earth." Weare also taught by the study of 
fossils, that, prior to the creation of man, there had 
existed a totally different condition of our planet, in so 
far as regards the distribution of land and water, from 
that which now exists; that where there are now yast 
continents, there must have been deep seas, and that 
extensive tracts of land must haye occupied those parts 
of the globe, which are now coverecl by the ocean. In 
many parts of the interior of our continents, there 
must have been vast lakes of fresh water, which were 
drained by subsequent changes in the form of the l~nd 
which bounded them, and were replaced by WIde 
valleys Iona- antecedent to the existence of man. 
Thus, 'in th~ very heart of France, in a district along 
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the banks of the river Allier, of which the town of 
Vichy may be taken as the centre, vast strata, full of 
fresh-water shells, prove, that there must .have existed 
for many ages, a lake nearly a hundre~ mIles long, and 
twenty miles in average breadth. It IS proved, more
o-n::r, by the nature of' organic remains, that changes of 
CLU,LI.TE, no less remarkable, have taken place; and 
that" heat equal to that now exis~iDg i?- the .equatorial 
1'c::60118 must have formerly prevaIled m latitudes far 
north of our islands. 

All this so far from contradicting the Scriptures, 
confirms the Mosaic account of what is usually cl!lled 
the Oreation. Moses says, in the beginning God 
created the heavens and the earth. How long that 
beginniDg was before the time that he wrote, he does 
not furnish us with the means of ascertaining; but he 
goes on to say, that the earth was without form and 
empty. All living beings, th8.t might have been upon 
it previously, had been destroyed: it was in darkIies:;! 
and. covered with water. 'iVhen it was in this con
dition, which is usually called chaos, God said, Let there 
be light; and there was light; and thus the creation 
was commenced; for it is immediately added, that the 
morning and the evening were the first day. 

'rhe organized bodies which are found in the fossil 
state, belong to classes of animals and plants that exist 
on the land, or ill lakes and rivers, and to those also, 
which are inhabitants of the sea. The latter are by far 
the most numerous, af\ might be expected would be the 
case, when it is considered, that the greater proportion 
of the strata must have been deposited at the bottom of 
the ocean. Of marine productions shells and corals 
constitute the chief part, and for' this reason, that 
being almost wholly composed of mineral substance, 
they are not liable to decay. In aU cases of petrified 
remains of animals, it is the hard parts only that we findi 
the whole of the flesh and softer parts have disappeared, 
so much so, that, with the exceptions of some instances of 
fishes and amphibio11S animals, no trace of the external 
fonn of the living animal can be discovered; and 
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where bo~es are ~ound, it is very rarely that an entire 
skeleton IS met WIth. There are fossil remains of 

Among 
bodies 

belonging to 
the Sea. 

Among 
bodies 

belonging to 
the Land 

Shells. 
Corals and Sponges. 
Radiated animals, such as Sta"!' Fish, 
R.eptilcs, resembling Crocodiles. 
FIshes. 
Cetacea, or the Whale tribe. 
Crustacea, such as Lobsters and Crabs, 
Plants. 

r Fresh-water shells, found in lakes and rivers. 
Land shells, such as the Garden Snail 
Quadrupeds. 
Reptiles. 
Birds. 
Insects. 
Stems of trees and wood. 
Smaller plants and leaves. 

These several bodies are not found indiscriminately 
throughout the whole series of the secondary and ter
tiary strata; some are peculiar to the lowest bedg, some 
to the intermediate, and some to the superior. But 
all, of whatever description they may be, ll'h/ch OCC1/r 

in the seconda1·.Y strata, belong to species now wholly 
extinct. By far the greatest proportion of those found 
in the tertiary strata, belong likewise to extinct species. 
It is only in the uppermost beds that there is any very 
considerable number of individuals, which are identical 
with animals now in existence; and there they prepon
derate over the others. 

The bones of man are not more liable to decay than 
those of other animals; but in no part of the earth, to 
which the researches of geologists have extended, has 
there been found a single fragment of bone, belonging 
to the human species, incased in I>tone, or in any of 
those accumulations of gravel and loose materials 
which form the upper part of the series of strata. 
Human bones have heen occasionally met with in 
stones formed by petrifying processes now going on, 
and in caves, associated with the bones of other animals; 
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but there are deposits poso:essing characters which prove 
them to have been of recent origin, as compared with 
eyen the most modern of the tertiary strata. 

The O"('clocrist may be considered as the historian of' 
b b • d" . eyents relatin rr to the anllnate an mammate creatIOn, 

,previous to that per~od whe~1 sWTed. hi~~ory begins: or 
the history of man, m relatIOn to hIs hIghest destmy. 
Although it belongs to the geologist to study the events 
that have occurred within his pro,-inee during the more 
mouern acres of the world as well as those which are in 

t:> 'h" I b" fi ld proITre::;s in our own day, IS specla 0 J'~ct IS to un 0 

the bhistory of those revolutions, by which the crmt of 
the globe acquired its present form and structure. 'l'he 
solid earth, with its ~tores of organic remains, which 
now rises above the surface of the sea, may be com
pared to a yast collection of authentic records, which 
will reveal to man, as soon as he is capable of rightly 
interpreting them, au unbroken narrative of events, 
eomm' neing from a period inJefinitely remote, and 
which, in all probability, succeeued each other after 
intervals of vast duration. Unlike the records of human 
tramactions, they are liable to no suspicion that they may 
have bern fabified through intention or ignorance. In 
them, v,e have to fear neither dishonesty nor the 
blunders of unlettered and wearied transcribers. The 
mnmmies of Egypt do not more certainly record the 
existence of a civilized people in remote ages on the 
banks of the :0:ile, than do the shell~. entombed in solid 
stone at the summit of the Alps, and Pyrenees, attest 
that there was a time, when the rocks of those mOUD
taina occupied the b0ttom of a sea, whose waters were 
as warm as t11082 within the tropics, and were peopled 
by numerous specie3 of animals, of which there does 
not now exist one single descendant. 

Some scattered observations, and some fanciful 
th<:ories fmnded upon them, show that a few of the 
p~I1osophers of antiquity, and a few amon'" the learned 

I . 1 ,. 1 b 8I;1ee t Ie .revlI'a or etters, were not altogether unaware 
of the eXIstence of these archives; but it is little more 
than half a century since their tl'l12 -value began to be 
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understood. The cause of ~his is easily explained. 
Geology has grown out of the a(1Yanced state of other 
hanches of knowledge. "Until chemistry, mineralogy, 
botany, and aboye all. zoology, or the nntural hi~tory 
and comparative anatomy of animals, hau arriveJ :It a 
considerable degree of' perfection, it y:as impOSSible to 
comprehend the language in which these reconls are 
written. Many of the early geologists, and some even 
in the present day, appe:lr indeed to find no difficulty in 
reading them; aud \"hen they meet with a passage 
which is obr-cure, they cut the knot, and reaSOl! upon 
some bold interpretation, which they arriYe at by con· 
ferring upon X atnee, powers which she herself has 
never revpuled to us that she has employed. But since 
the discovery, in recent times, by euvier and others, 
of a key to the language of these preciolls docnments 
many have been unrolled; the errors of former interpre
tations have been discovered; and we may now 
entertain a well-grounded hope, that if ,,"e cease to 
guess at mean-ings, and patiently search and compare 
the materials that are acce,.sible to us, W'O ,hall arri\'e 
at such sound conclusions, that geology will be placed 
on as sure a basis as the most exact of' the ~ci('nccs. 

Jl,id. 

VIII.-MnmRAL KIX G DOlvl, 

'vVe find in the lowest beds of the series uf the 
secondary strata, that the organic remains consist chiefly 
of corals and shells, that is, of animals having a com
paratively simi Ie anatomical str~cture.; n:ld that as we 
ascend in the series, the proportIOn of aIllll1als ()f more 
complicated forms increases, the bones of land qua
drupeds being almost entirely confined to the more 
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recent members of the tertiary strata. From these 
circumstances, it is a received opinion, among certain 
geologists, that the animals which were first created 
were ~f an ('~~c.~8dingJy simple structure, and that they 
gradually becaL: ~ more complex in their frame. 

Althoucrh it be true, that in the lower strata there 
is a largeO proportion of the remains of animals which 
possess an apparently simple &tructure, nothing can be 
more unsound than to found upon such observations a 
doctrine such as we have before stated. vYhat we have 
at one time called simple, has again and again been 
afterwards found to be exceedingly the reverse, so that 
the term is really nothing more than an expression of 
our ignorance, a :'.tatement of the limit beyond which 
we have not yet been able to advance. The animalculre 
called II/fuson'a, are living creatures, found in stagnant 
waters, so wonderfully minute, that they are invisible 
to the naked eye,-a collection of many thousand 
individuals occupying no greater space than the tenth 
part of an inch. For a long time after they were disco
vered by means of the microscope, they were thuught 
to be little more than specks of animal matter endowed 
with locomotive powers, but the ingenious researches 
of Ehrenberg, a philosopher of Berlin, who employed a 
very powerful instrument, laid open to our wondering 
sight a new creation. That distinguished naturalist 
has shown, that these animalculre are provided with 
limbs and organs, and with a system of vessels and· 
ner7es; and ~ven rfigures of' their teeth accompany his 
cnrIOIlS memOIr. rhns, the lowest member in the sup
po~ecl gra(~uateu sCtlle of animal structure, in place of 
b~mg a Sll1111le .body, is .probably a very complicated 
pIece of meCnalllSl11. BesIdes corals and shells though 
of m?st !i'equent occurrence,' are not the only animal 
remams foulld in the lower strata for recent observa
tions have discovered in these r~cks the vertebrre or 
joi.nts of the backbone of fishes, as w~ll as other parts 
belongiug to them, and evell impressions of entire fish 
h.ave been met :,-ith. K ow, one single undoubted spe
CImen of an alllll1al of that description, found in such a 
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situation, is as conclusive as ten thousand would he in 
overthrowing the whole doctrine', that there has been a 
gradual development of structure in animal life, as we 
ascend ti'om the lowest to the uppermost strata . 

.:\. most curious circumstance connected with fossils, 
is, the unequivocal evidence ~hey afford of there having 
been formerly a completely ddferent state of our planet 
with regard to climates, from that which now exists. 
Throughout all the strata, from the lowest member of 
the secondary series, up to the last layer lying imme
diately beneath that which, in geological lancruarre, is 

d fi 
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terme a ormatwn of the recent period, we find, in .our 
northern latitudes, numerous remains of animals and 
plants belonging to genera, which are now known 
to exist only in tropical climates. In the most 
northern parts of Asiatic Siberia, at the mouth of the 
Ri~'er Lena, which flows into the Arctic Ocean, in the 
70th degree of latitude, there aloe vast accumulations of 
the bones of an extinct species of elephant, and these 
in such a state of preservation, that a great part of the 
ivory used in St. Petersburg, is brought from thence. 
Indeed the quantity is so great, that a Russian natural
ist has stated it as his belief, that the number of 
elephants now living on the globe, must be greatly 
inferior to those which occur in a fossil state in 
those parts of Siberia, The entire carcase of one of 
those animals was found enclosed in a mass of ice, 
where it must have remained incased for thousand:> of 
years; and yet, from the perservative quality of the 
ice, the flesh was in such a state, that, when it was 
disentombed by the accidental breaking up of t,he 
mass, it was devoured by the wolves and other w~ld 
animals. Morever, it was thickly covered with haIr, 
of which the existing species of elephants. are nearly 
destitute; thus proving that it was of a specles, adapted 
to a cold climate. Then, as to plants, specnnens of 
rocks have been brought from Melville Island, the 
remote northern land discovered in our late polar expe
ditions, some of which contain, imbedded ill the stone, 
portions of plants belonging to an order now known to 
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exist only in the warmest parts of the equatorial reg~ons. 
The arcatest degree of heat seems to have eXisted 
durin; the drpo;,ition of' the inferior beds of the 
secondary strata; and it appe:lrs also, from the nature 
of the fossil plants found in these strata, that there 
Dlust have existed, at the same time, a very consider
aole d(:,fl"ree of moisture in the atmosphere. The heat 
seems fo have gradually diminished, so that at last, 
during the deposition of the most recent of the tertiary 
strata, the climate of the northern hemisphere does not 
appear to have been very different from what it is now. 

'1'0 endeavour to account for this wonderful change 
in the ternpprature of the northern latitudes, is one of 
the most diHicult problems in the physical history of 
the globe. because it involves such a variety of con
siderations; and we know that the most important and 
extensive changes in the forms of organized bodies, are 
brought a' ;out by ,-ery nice shades of difference in the 
circumstances of climate and soil under which they are 
placed. In the early stage:, of geology, many theories 
were started: the earth was said to have been originally 
in a highly heated state, and to have gradually cooled; 
and it was maintainfd that during the progress of cooling, 
the various changes in climate took place; according to 
anothel' theory, the position of the axis of the earth 
was at one time different ii'om what it is now, and was 
80 directed, that the polar regions were exposed to a 
much more direct action of the solar rays. But the 
il1\'entors of these theories did not trouble themselves 
mu(;h with inquiring, whether they were in harmony 
with the laws which regulate the motions of the 
heavenly bodies; and when they were subjected to the 
examination of the astronomer, they could not stand 
the test of his severe investigations. An ingenious 
thory .has been lately proposed by Mr. Lyell. His 
theory IS, that all the indications of the former preva
lence of warmer climates, may be accounted for by a 
different distribution of' land and water' and we know 
from geological appearance, that a very different pro
portion of superficial land and water must formerly 
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have existed in the northern hemisphere from that 
which we now find. It is not very easy to state the 
grounds of this theory in an abridged form; but the 
following explanatiNl will perhaps convey an intellifTible 
idea of it. ,Yherever there is a great expanse of w~ter, 
like the sea, there is always a most t!lliform tempera
ture in the adjoiniog countries throughout the year, 
less extremes of heat and cold. On the contrary, 
extensive tracts of land are liable to considerable 
vicissitudes; and hence the difFercnce of an insular anu 
continental climate in the same parallel of latitude. 
Moscow and Edinburgh arc very nearly in the same 
latitude; but while at the latter place, there is neither 
extreme cold nor c:~cessiye heat, at I,loseow, the cold 
in winter is sometimes so intense as to fi'eeze quick
silver, and there are often days in snmmer as hot as at 
Naples. In like manncr, the higher you ascend, the 
air becomes colder; and thus in lofty mountains 
such as lEtna, the sugar··cane grows at the foot, and the 
lichen, or moss of Iceland, at the summit. In the lofty 
mountains of South America there are regions of 
eternal snow under an equatorial snn. If we suppose, 
therefore, extensive continents, lofty mountains. and 
numerous islands to have existed in southern latitudes, 
where there is now a wide expanse of sea, and an ocean 
to have occupied the place of northern Europe and 
Asia, it will be readily conceived, from the principles 
above stated, that very different climates would exist in 
the northern hemisphere from what now prevail. 

All the solid strata, most abundant in animal remains, 
are either limestones. or contain a large proportion of 
lime in their composition. Many thick beds of clay 
also abound in them; but in that case, limestone, in 
some form or other, is generally associated with the 
clay. From this it has been inferred, and Dot without 
a strong semblance of probability, that anim.als have 
mainly contributed to the formation of many lImestone 
strata, in the same way as we see them now at work 
forming vast limestone rocks in the coral reefs of the 
Pacific ocean. A reef of this sort extends for three 
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hundred and fifty miles along the east coast of New 
flolland; and between that country and N ew Gui~ea 
the coral formations have been~fllund to extend, wIth 
very short intervals, throughout a distanc.e of s~~en 
hundred miles. Of all the forms of orgalllzed bomes, 
which are found in a fossil state, from the lowest stratum 
in which they occur, to those of most modern date, 
shells and corals constitute by f'lr the greatest propor
tion. All th~ strata must have been deposited ill ~ eas 
or lakes; and it is therefore natural, that animals Ii v;ng 
in water should be most abundant. Besides, al sh( lIs 
and corals are liable to docay, they remain, wI ile 
the soft boneless animals, which inhabit them, perish 
entirely; and fish-bones, being more perishable than 
shells, are comparatively rare. Ibid. 

IX.-MINERAL KINGDOM. 

\Ye have said that shells are by far the most nume
rous class of fossils: they are found in all formations, 
from the lowest stratum in which animal remains have 
been seen, to the most recent deposits now in progress. 
To a person who has made conchology a special object' 
of stndy, there appear many striking difFerences be
tween those fuund in a fossil state, and such as now 
exist in OlIr seas, lakes and rivers; but were we to 
describe, or give representations, of even remarkable 
fossil shells, a general reader would discover, in most of 
them, nothing so peculiar as to arrest his attention. 
There is, however, one, which is so different from any 
thing now living, and of such common occurrence, that 
we. are induced to, give it as a good example of an 
extlllct genus. It IS called the Ammonite, or Cornu 
Ammonis, that is, Horn of Ammon, from its resemblance 
to those horns which are affixed to the head of the 
statues of Jupiter Ammon. 
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. Here-Is a r.epresentation of the exterior of 'one of the 
numerous species, of which this genus is composed. 

'i'heseshells are fonnd of all sizes, from that of a few 
lines to nearly four feet in diameter; and above three . 
hundred different species are said to have .been ob· 
served. 

The diagram here given represehts the two sides of 
3 species. of crustaceons marine animall which has 

been wb611y extinct from an early period in .the forma
tion of the crust of the globe; many. ages may have 
elapsed since it ceased to exist. . There are several 
species of the animal, which bas been called Trilobite. 
nom the body being c.omposed of' longitu~inal divisions 
or lobes. It is found in the British isles, in. Germany, 
Bfid Sweden: and specimens have been brought froJfl 
S orth America. In some parts of Wales the slate is $0 

mn of.fragments of the animal~ that millions WU$ hate 
'8WIfmed on the spot. 

E 
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Another fossil animal which is very peculiar in it& 
form is this, called the Lily Encrinite. It resembles 

that flower upon its stalk,and still more so when the 
several parts of which the flower-like extre~ity is co~
posed, are separated and spread out; spe~mens of It 
in this state are not unfrequently met wIth. That 
stalk is not a single piece, hut consists of a number of 
distinct joints like those of the backbone, or like a 
necklace of beads, on which account the fossil has 
been sometimes called the Necklace-form Encrinite. 
The stalk is perforated through its whole length, and 
the joints, when separated, have figur.ed surfaces such 
as are represented above in the circular bodies, the 
figure being different at different parts of the stalk. 
'.rhis farnily of radiated animals, which consists of many 
extinct genera and species, has not wholly disappeared, 
like the trilobite alid ammonite; living representatives 
of it are still found in the seas of the \Vest Indies, and 
a very perfect specimen may be seen in the Museum of 
the Geological Society; but the lily encrinite, that 
branch of the family, is not only wholly extinct, but 
has been so ever since the period when the New Red 
Sand-stone was deposited. It appears to have had 
comparatively a short existence, for it has only been 
found in a lime-stone which occurs associated with the 
New Red Sand-stone. It is met with abundantly in 
that particular lime-stone, which occupies a great extent 
of country in Germany; but the fossil has never been 
seen in England, and that kind of lime-stone is not 
found in our island. 



The remains of fishes occur in almost every stratum, 
from the Old Red Sand-stone up to the most recent de
posits of fresh-water lakes. Fossil fish have been less 
accurately made out, as to the genera to which they 
belong, than any other kind of animal remains; be
cause the natural history of fishes is not so far advanced 
as that of most other departments of zoUlogy. The 
great French naturalist, euvier, began an extensive 
work on the subject; and, had he lived, much would 
have been done, for his master-genius threw light on 
everything he touched. One of the most celebrated 
places for fossil fish is a hill near Verona in Italy, 
called Monte Bolea. Immense quantities have been 
found there in a very perfect state of preservation, as 
far as the form is concerned, but, as in most other cases, 
quite flattened and thin, so that they are like a painting, 
or engraving of a fish. These impressions are of rare 
occurrence, in comparison with the quantity of sepa
rate bones that are found in most strata; teeth of the 
shark are frequently met with, and sometimes of a size 
which shows them to have belonged to individuals Of 
giant dimensions, such as are not now seen in any seas. 

Ibid. 

X.-:MINERAL KINGDOM. 

ORGANIC REMAINS. 

In our last lesson, we gave some examples of re
markable species of fossil-shells, corals and crustacea; 
two of these the trilobite and the lily encrinite, be
longing to genera which became extinct after ~he 
deposit of the oldest secondary strata. In the extenslve 
series of sand-stones, lime-stones, and clays of the 
secondary rocks, from the coal measures up to, and 
including the chalk, the fossil remains of animals con
sist of a vast variety of shells, corals, sponges, and 
other marine productions of a similar description-of a 
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few kinds of crustacea, that is, animals having a crust 
or shell like that of the lobster or crab, a few kinds of 
fish some O'reat reptiles, and a few insects. No remains 
of l~nd qu~drupeds, or of the marine mammalia, or of 
birds have yet been met with in chalk or any stratum 
undc~' the chalk, except one supposed insta?ce. Among 
the numerous animal remains that occur m the secon
dary strata, there is not a single species which has not 
been for many aITes extinct; and even whole genera 

t> • 
have totally ceased to eXlst. 

The extinction of species is so important a fact in all 
that relates to the geological history of the earth that 
we will, even at the risk of some repetition, endeavor, 
by a little popular explanation, to make clear what is 
meant by the tcnn. Each particular kind -of genus of 
animal usually consists of several individuals, which, 
while they possess a common character or class of 
characters, have particular forms which distinguish them 
from each other; and such individuals constitute the 
spedes of a gcn1!S. The characters by which geolo
gists distinguish the relative ages of strata, in so Hw as 
animal remains are concerned, depel1l1, not upon genus 
but on the species; for while ~11cci2S have become ex
tinct, one after the other in snccession, the genera to 
which they belong have continued to exist from the period 
of the deposition of the oMes t of the secondary strata to 
the present tin~e. For example, the genus ostrea, or 
oyster, is fonnd in the lime-stones which lie beneath the 
coal-measures; but not one of the many spl.'cies of oyster, 
which are met with in almost all the strata fi'QID that 
lime-stone up to the chalk, is identical with any species 
of oyster inhabiting our present seas. ~ 

It is unnecessary for ns to give the names of the 
marine-remains, which are most abundant in the secon
dary strata, because even with the assistance of figures, 
they would convey to the general reader no clear idea 
of their peculiar forms, as distinguished from those of 
marine 8he1181 corals, sponges, &c., now existing; but 
some of the marine reptiles are so extraordinary in 
point of form rutd size as to deserve a more particular 
notice. Of these monsters of the ancient seas, nine 
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lliff'erent genera have already been found entombed in 
the secondary strata, and of some of the genera there 
are several species. They have been called sau1'ians 
by geologists, from the resemblance they bear to the 
lizard tribe, W11;'a being the Greek name for a lizard. 
A COllmon green lizard is a tolerably good miniature 
representation of the general f0rm of these reptiles; 
but a crocodile or alligator gives a still better idea of 
them. It must be remembered, howeycr, that in speak. 
iog of the fossil remains of those animals, we mean 
ol!ly their skeletons or bones: the flesh is never con. 
verted into a fossil state. It very seldom happens, 
also, th::J,t the cntiTc skeleton of any large animal 
is found, particularly in the strata that were deposited 
at the bottom of a sea, and for this reason-the bone9 
in the living body are kept together by a carti.laginous 
substance or gristle, which after death putrefies, and 
then the several members fall asunder, Yery often 
too, we find only detached bones; and this may be 
accounted for by another circumstance attending the 
process of putrefaction. 'Vhen that commences in a 
dead animal, a considerable quantity of gas is gene
rated, which swens up the body, and, if that be in 
water, makes it so much lighter that it floats. In pro
cess of time the skin bursts, and the gradually loosened 
bones arc scattered far apart. Such detached bones 
fj'cquently constitute all the data by which we are 
enabled to decide upon the nature of the animal; and 
the geneml reader may perhaps think that they are 
sufHdently scanty materials, considering the important 
c,mclusions which geologists sometimes draw from 
them. TIut the discm-eries of philosophers, who have 
occupied themselves in comparing the anatomical struc· 
ture of the lower animal:;; with that of the human 
f~ame, and have created the interesting and beautiful 
dep2l"tmcnt of science called Comparative Anatomy, 
hu,-e enabled them to establish certain fixed and inva· 
riable principles for our guidance ill this curious branch 
of geological inquiry. 'fhis field of investigation has 
only been entered upon within a few years; but it has 
already yielded so ri(:h a harvest, that it has established 
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some of the most important truths connected with the 
past history of our planet.-The great discoverer of 
those general laws of the animal kingdom was the illus
trious French naturalist, the Baron euvier. He has 
shown, that there reigns such a ~armony through~ut 
all the parts of whioh the skeleton IS composed, so mce 
an adaptation of the. forms to the wants and habits of 
the animal, and such a degr'ee of mutual subordination 
between one part and another in portions of the struc
ture apparently quite unconnected, that we are enabled, 
by the inspection of a single bone, to say with cer
tainty that it must have belonged to a particular kind 
of animal and could not have formed a part of the 
skeleton of any other. Thus, if we present to a skilful 
comparative anatomist a small bone of the foot of a 
quadruped, he will not only pronounce with certainty 
as to the size of the animal, to which it belonged, 
but will say what sort of teeth it must have had
whether it had horns, and whether it fed upon the flesh 
of other animals, or on vegetable substances. If many 
detached bones belonging to the same kind of animal 
be collected, the skill of the comparative anatomist 
enables him to put them together in their true places; 
and thus a complete skeleton has been constructed of 
separate fossil bones, which had belonged to several 
individuals of the same species. In this application of 
anatomy to geology we have a beautiful illustration of 
the intimate connexion of the sciences with each other. 
The discovery, in one of our stone quarries, of a few 
mutilated fragments of bone, imbedded in the solid 
rock, reveals to us the kind of animals that must have 
inhabited this region of the earth at the remote period 
when the rock was in the act of being deDosited at the 
bottom of the sea, and tells us also that the climate was 
not that of the temperate zone, but of the tropics. 

The most remarkable of the fossil saurin ns, which 
are found in the secondary strata, are those which have 
been called ichthyosaurus, plesiosaurus, megalosaurus, 
and iguanodon. The first of these is so caUed from 
the characters of the animal partakinO' at the same . h 'b hme of t e nature of a fish a::ld of the lizard tribe; 
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·ichthus ~nd saur'us being two Greek words signifying 
fish and lIzard. Its head resembles that of a crocodile 
only it is much larger and sharper, its snout ending u;, 
a point, almost as acute as the beak of a bird: it has a 
most formidable supply of sharp conical teeth, no 
less than sixty in each jaw. Its head was of an enor
mous size, for jaws measuring eight feet in length haTe 
been found; and it was furnished with a pair of eyes 
of still more extraordinary proportion, for the oval 
hollows for that organ, in a skull in the possession of a 
gentleman at Bristol, measure fourteen and a half 
inches in their largest diameter, the size of a dish on 
which a tolerably good-sized turkey coulJ be served 
up. The head was about a fourth of the whole 
length of the animal, and was joined to. the body by a 
very short neck: the back-bone was composed of joints 
or vertebra:, different from those of land animals, and 
similar to those of fishes; it was supplied with four 
paddles like those of a turtle, in the lower part of the 
body, and by means of these, and its very powerful 
tail, it must have darted very swiftly through the 
water. It was a most singular combination of forms, 
for it had the snout of a dolphin, the teeth of a croco
dile, the head and breast bone of a lizard, extremities 
like the marine mammalia, and vertebrre like a fish. 

'\1\' e can, however, form no idea of the appearance of 
the animal when alive, except such as is conveyed to 
liS by the sight of the skeleton; a very imperfect one, 
no doubt, as we know by the difference between any 
animal and its skeleton placed beside it.. The foregoing 
representation of the complete skeleton of the ichthyo
saurus, as restored in the way we have alluded to, is 
given by the Rev. "V. Oonybeare, the eminent geolo
gist, to whom we are indebted for the most complete 
account of these fossil saurians. 
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Remaing of the ichthyosaurus have been found in an· 
the secondary strata, between the re 1 sl:!udstone and 
the chalk, in many parts of England; but they are most 
frequently met with in the lias,li~1e-stone an,a in ~eat. 
est abundance at Lyme RegIs III Dorsctshlre, rhey 
have also been fOUl~'.l in several places on the continent~ 
especially in \Yurtclllberg, 

The ptcsiOBCtUI'IlS is so called from its near approach to 
the lizard tribe, plc.3ion b2ing Greek for nca1', It has ~ 
cOll~iderable resemblance in the body to the iehthyo. 
samus, but rhe head is much smaller, and is altogether 
of a different structure; but its mo"t remarkable eha--: 
racter is the great length of its neck. In man, aU 
quadrupeds, and other mammalia, there are exactly 
seven joints or vertebrre in the neck; and so strict is 
the ac1herence to this rule, that there is precisely the 
same numher in the short, stiff neck of the whale, and 
the long, flexible neck of the giraffe, Reptiles hav-e 
from three to eight joints-birds many more; the swan, 
which has the most, is enabled to make the graceful 
curves of its neck by being provided with twenty-three 
of those separate vertebra!; but the plesiosaurus had no 
less than forty-one. 

Mr. Conybeare, to :whom we ~are indebted for the 
first description and name of the plesiosaurus, has giveij 
the following representation of this extraordinary long ... 
neckecl reptile, in a restored state, in the same way a.s 
he has given us a figure of the ichthyosaurus. 

Some :6:agmeots of the bones of a saurian of aigantic 
~ize were discovered by Dr. l3uckland, a few ye~s ago, 
In the quarry of S~onesfield, near vYoodstock,. in 
Oxfo~dshll'e. Accordmg to the opinion of euvier, who 
exammed them, they must have beloDaed to an indivi. 
dual of the lizard tribe~ measuring forty feet in lengtb 
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Qnd having a bulk equ.:tl to that of an elephant seven 
feet high. . This fossil an}ma! was distinguished by Dr. 
Buckland wIth the n~nlle mcgalosal1J'us, on account of its 
great size, rnegale being Greek for great. 
. A most curious discoyery was made a few years ao-o 
by Dr. Buckland at Lyme Regis. b 

He ha~ oft~n remarked a number 0.£ long rounded 
stony bodies, lIke oblong pebbles or kidney potatoes, 
scattered on the shore, and frequently lying beside the 
bones of the saurians when these were discovered in the 
rock. He was induced to make a closer examination 
of them, and they turned out to be the dung of the 
saurian reptiles in a fossil state. y,Then found alono
with the bones they are always under or among th~ 
ribs. 1\1any specimens of them contained scales, teeth, 
and bones of fishes that seemed to have passed undi. 
gested through the body of the animal; just as the 
enamel of teeth and fragments of bones are found 
undigested in the dung of the ravenous hyena. It was 
thus shown, that these great monsters of the deep fed 
not {lnly on their weaker neighbours, but sometimes 
even on the smaller defenceless individuals of their own 
species; for Dr. Buckland found in one of these stones 
a joint of the back-bone of an ichthyosaurus, that must 
have been at least four feet in length. He has called 
the stones cropolites from kopros, Greek for dung, and 
lith os, a stone. Since his attention was directed to the 

. subject, he has found similar bodies in many other 
strata, and belonging to different animals. "In all 
these various formations," he says, "the cropplites form 
records of warfare waged by successive generations of 
inhabitants of our planet on one another; and the gene
ral law of nature, which bids all to eat and to be eaten 
in their turn, is showl}. to have been co-extensive with 
animal existence upon our globe; the carnivora in each 
period of the world's history fulfilliDg their destined 
office to check excess in the progress of life, and main-
tain the balance of creation." IbM. 

E2 
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SECTION II. 

HISTORY AND CHRONOLOGY. 

History is the record of public events that haV'e 
occurred in the different ages and nations. Chronology 
treats of the precise dates at which these events took 
place. Our knowledge of h£ston'ccd events is derived 
chiefly from the writings of individuals; but these are 
aid.ed by public records, inscriptions, coins, and other 
documents of a similar nature. Our knowledge of the 
chronology of these events is drawn from similar 
sources. History and Chronology therefore are inti· 
mately connected; yet they are so distinct as to suggest 
very different trains of investigation. History treats of 
the characters of the persons engaged in the events which 
it records, the motives which influence them, the cir· 
cumstances which led to the events, the incidents which 
accompanied them, the effects which resulted from 
them, involving considerations of the state of the na
tions that were engaged in them, their advancement in 
civilization and useful arts, and their relative position 
with respect to one another. The study of chronology, 
on the other hand, leads to the examination of the divi
sions of time that have prevailed in different nations; 
their modes of reckoning hours, days, weeks, months, 
years; different epochs that have been used in different 
ages and nations; cycles and other periodical reyolu
tions of years;· the deciphering of the devices and 
legends of coins and medals, the calculating of the 
eclipses that are mentioned in connexion with historical 
events, and, in short, the investigating and estimating 
of any notices of time that may be discovered either in 
natural objects, or in any record kept by men of the ~ans· 
actions in which they have been engaged. 



83 

The Hebrews were the only nation of antiquity, who 
had among them a regular chronological history. In 
the Sacred Scril?tures, there is a ch~in of such history 
from the creatlOn of the world tIll profane history 
assumes an authentIc form. In the early portion 
of this history, the chronology is determined by a suc
cession of first born sons, accompanied by a statement 
of the age of each individual, at the time when his 
eldest son was born. In the later portion of the history, 
the chronology is determined by the time allotted for 
the con.tinuance of the authority of a succession of 
judges, and afterwards of kings. There are some 
difficulties in adjusting this chronology, chiefly arising 
from variations introduced into manuscripts and trans
lations of the Scriptures, during a long course of ages; 
but still, the best, perhaps the only guide, to a general 
view of ancient chronology., is the history contained in 
the Sacred Scriptures. As the land in which the 
Israelites were placed, was in the very centre of the 
world's population, in the neighbourhood of the great 
empires that successively arose, and as it became an 
integral part of these empires, the history of that 
people is intermingled with almost all that is important 
in the history of our species. In reading the sacred 
history, there is brought before us in regular succession 
the sovereignties established on the banks of the Tigris 
and the Euphrates, and the states that arose to eminence 
on the eastern shore of the Mediterranean sea; the 
kingdoms of Egypt, Ethiopia, Syria, Assyria, Babylon, 
and Persia, and the influence which they possessed in 
the affairs of men in different ages of the world. The 
regular chain of Jewish history and chronology is 
broken off at the building of the second temple, after 
the Teturn from the captivity of Babylon, when the 
Persian monarchy was at its height; but a general 
view of the subsequent history of the world, marking 
the rise of the Grecian empire on the ruins of the 
Persian, its separation into several kingdoms, the 
advance of the Roman empire in its gigantic strides .to 
universal sovereignty, its strength and character, Its 
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decay and overthrow, is given ~n the prop~etic i'L;io~,'. 
of a Hebrew prophet, so graphIcally, and I? a manlHir 
so perfectly conformable to the truth of history, that 
when we lose the aid of the Jewish history, we cannot 
follow a better gui.de than the bold characteristic 
sketch of subsequent events furnished by the Jewish 
prophecies. .. . . 

The history of the world naturally dIvIdes Itself mto 
two O'reat periods, namely, that which elapsed before 
the c~ming of the Saviour Jesus Ohrist into the world; 
and that which has elapsed since that event. The 
appearance df that illustrious personage on our planet 
was the commencement of that great revolution of 
mind, which has already produced such stupendous 
effects, and which is every day extending and strength
ening its influence. It was then that those sublime 
views of the Deity, and that pure morality, which the 
nation of the Jews had received from the Scriptures, 
began to be diffused over the world, a process which 
soon changed the aspect of the Roman empire, and 
laid the foundation of that superior illumination and 
humanity, and those just conceptions of the rights and 
liberties of men, which distinguish Europeans from 
the rest of mankind, as well as all who are of their 
kindred in other regions of the globe. The commence
ment of this mighty movement is happily marked 
among the nations professing Ohristianity, by their 
adopting it as the fixed era, from which they date all 
other events either before or after it; stating the time 
of their occurrence by the number of years before 
Ohrist, or after Ohrist. vVe shall regard the birth of 
the Saviour Jesus Ohrist, as the great turning, or 
hinging·point of the world's history and view the chro
nology of all other events with reference to it. 

Our attention, therefore, is, in the first place, to be 
directed to those events which took place before the 
birth of Jesus Ohrist. 

The various dates and periods noted in the Hebrew 
Scriptures, as examined and compared by many 
learned men, make the duration of the world,- from the 
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creation, rccol'lbd in the book of GenesIs, till the birth 
of Christ, c1C:O± years. For aiding the memory, thi-: 
period may be conveniently divided, as follows: At 
the middle of this period, or two thousand years before 
Christ, and two thousand after the creation of the 
world, Abraham was born; and the call of Abraham 
was the commencement of that important dispensation 
of Providence, by which one family were separated 
from the rest of the world, increased to a nation, planted 
in a centrnl place of the earth, that they might preserve 
among them the knowledge of the name, and character, 
and law of the true Gou, and ultimately diffuse it 
among the rest of mankind. In the middle of the 
period between the creation of the world and the birth 
of Abraham, 01' about the year B. C. 3017, Enoch was 
translated to heaven, as a token 9f the favour and 
approbation with which God regarded his devout and 
holy character. In the middle of the period between 
the birth of Abraham and the birth of Christ, or about 
the year, B. O. 100:1:, Solomon's temple was finished. 
This period marked the fulfilment of the promises 
made to Abmham in their literal sense; for then, and 
not till theil, did his seed reign in peace and prosperity, 
from the great river Euphrates to the shores of the 
Mediterranean sea. Thus the whole period of foul' 
thousand years is divided into four parts of a thousand 
years each, every successive period commencing with 
a remarkable event, namely, the creation-the transla
tion of Enoch-the birth of Abraham-and the comple
ting of Solomon's temple. 

These four periods, thus distinctly marked, may be 
further conveniently divided into eight, each of 500 
years. So .little is recorded respecting the first two 
periods of a thousand years, that it is of less importance 
to divide them into half thousands. vr e remark, 
however that the first thot;Lsand years, namely, from 
the cre~tion of the world to Enoch, is divided nearly 
equally by the birth of Jared, the fifth descendant 
from Adam, which was according to the common 
chronology in the year B. C. 3544. The second 
thousand years, namely, from Enoch to Abraham, is 
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divided nearly equally, by the denunciation"of the deluge 
and the commencement of the building of the ark. 

'rhe divisions of the latter two periods of a thousand 
years are marked by very important eras. That which 
intervened between Abraham and Solomon, is divided 
by the mission of Moses to the Israe'lites, their deliver
ance from Egypt, and the giving of the law at Mount 
Sinai, which is determined to the year 1491, or nearly 
15(:0, years B. C. The last period of a thousand years, 
or that which intervened between Solomon and the 
birth of Christ is equally divided by the building of 
the second temple, after the return of the Jews from the 
captivity of Babylon, which event is determined to the 
year B. C. 515. Thus the whole period from the crea
tion of the world to the birth of Christ is divided by 
remarkable eras, into eight periods, of about 500 years 
each, as in the following table. 

I Years after I Years before 

No. ERAS. 

I 
the Creation. Christ. 

A. !Ii. I B. C. 

I. I CREATION. I 0 I 4000 

II. I JARED. I 500 I 3500 

III. I ENOCH. I 1000 I 3000 , 
IV. I NOAH. I 1500 I 2500 

V. I ABRAHAlIf. I 2000 I 2000 

VI. I 1I108E8. I 2500 I 1500 
j 

VII. 
I 

I I I SOLOMON. 3000 1000 

VIII. I EZRA.. I 3500 I 600 

I 
I 

IX. JESUS CHRIST. I 4000 I A.D. 
I I 
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In the fullowing chapters a succinct view of the 
state of the world at each of these eras will be 
given. 

FIRST ERA. 

The Creation. 

A. 1\1. I.-B. C. 4004. 

,?\Then man was created, he was placed in the garden 
of E~en, s~ .. e ~elightful spot in the neighbourhood of 
the rIvers ~~)g~lS and Euphrates;' and a command was 
given to him, enforced by the penalty of death, by 
which command he was given to know his subjection 
and responsibility to the Almighty Creator. Eve was 
then made and brought to him to be his wife. The 
fall of Adam and Eve into sin, soon follows, and their 
expulsion from the garden of Eden, to earn their bread 
by the sweat of their face; and then, in pursuance of 
the penalty of death which they had incurred, to return 
to the dust whence they were taken. 

This era is also distinguished by the annunciation 
of a great deliverance and victory which God purposed 
to accomplish for man, "The seed of the woman," 
said he, "shall bruise the head of the serpent." This 
era is also marked by the sudden and awful develop
ment of that corruption, with which human nature is 
tainted. (Cain, the first-born son of Adam} became the 
first murderer, imbruing his hands in the blood of his 
own brother Abel. 

Cain was then banished from his father's home, and, 
in process of time,' 'built a cit~! His descendants, 
apparently living without God, betook themselves 
to various worldly Avocations and amusements, tQ 
fill up that sad vacuity in their bosoms, which the 
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'(';~lnL of love b God had created there. In the mean· 
while, another son was born to Ailam, whom he called 
Seth,' awl who occupied the station of }\_bcl whom Cain 
~~Je'N' " 

Tl111S mankind was early separated into two classes, 
namely, the descendants of Cain, and the descendants of 
Seth. 

SEco::m ERA. 

Jared. 

A. :,)1. 500.-B. O. 3500: 

At this era the families of Oain and Seth were still 
living separate from one another. During the period 
that followed, there were born Enoch, :i'.Iethuselah, and 
I,amech, the father of Noah. Adam died at the age of 
~00 years. During the antediluvian periods, human 
life hore nearly the same proportion to a thousand, 
which it now does to a hundred years. It is now but 
about the one-tenth of what it then was. 

THIRD ERA. 

Enoch. 

A. M. 1000.-B. O. 3000 

~his era is marked by that extraordinary testin1on1 
'WhICh God bore to the holiness of Enoch's character, 
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when he removed him to heayen, without subjectino' 
him to the universal seiltcnce of death. 'rhis distillc~ 
tion conferred on Enoch, indicates that corrul'tion was 
making rapid strides among men. AnJ acconli~1;;lT. in 
a-IJl"ophecy of Enoch, reconl(xl by the apostle Jll(t:~, he 
denounces the judgment:; of God upon the wicked : say~ 
ing, "Behold, the Lord cometh with ten thousand of' his 
saints, to execute judgment Up~;ll all, to convict all the 
impious among them, of' all their tleds of iml,iety wh~ch 
they have impiously perpctmted, and of all the harcl 
things which impious ~,inners'luve spoken r,~;aills~ him." 
In this prc'phcy, tlc2~c is the fir~t intimation on record 
of a tinal day of retribution. 

Towards the conclusion of the period of 0i)0 years 
which followed this era, the _pro~ress of cqp'nption was 
accelerated by ~ter-marriag~s _,fnrml'll between the 
descendants of CUlllandthe descemlzl'nts of Seth. " The 
sons of God," it is written, "saw the danght</rs of men 
that ~hey were fair, and they took them wive~of ~11 that 
they choose." By this statement is probably nleant that 
the professing worshippers of God, the fhmily of Seth, 
began toAnt:rm_a~ with the yot~rics of .th? worl~, the 
fiLmilyof Ca111. Ihe consequence of tlus mtenmxture 
of the two families, was the rapid and Imiversal spread 
of wickedness. The children of these marriJ:;es be
came J9ighty men, men of renown. 'There were giants 
(literally fellers,) on the earth in thc'c;c days; and the 
earth was filled with violence, Thus the crime, of 
murder, which ha.l been specially marked by the high 
displeasure of God, wr:" the ycrycrime into 'which men 
rushed headlong, dou1,tl,':,o: glorying in it, as it is known 
they did after the delqge. 

" And God saw that the wickedness of man WG.2, very 
great upon the earth, and that e-,-cry. imagination of t~e 
thouO'hts of his heart was only eVIl, and that conti
nuall~ ;" and he declared his purpose of'sweeping away 
.the godless race by the waters of a deluge; and .com
manded Noah to build an ark, for the pre:,enatlOn of 
himself and his fami! y. 
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FOURTH ERA. 

The building of the Ark. 

A. M. 1500.-B. C. 2500. 

This era finds the whole world one scene of violence 
and corruption. Only Noah was found upright before 
God. And God, proposing to sweep awarthe whole 
race of the wicked, commanded Noah to build an ark 
for the preservation of himself and his family. Noah 
believed that God would do as he had declared, and, 
" moved with fear," began to build the ark according 
to the directions that were given to him, proclaiming, 
in the mean time, the catastrophe that was approach
ing, and warning men to repent of their sin :--for he 
was "a preacher of righteousness." They, however, 
were too intent on their own pursuits and pleasures to 
attend to him. " They were eating and driuking, mar
rying and giving in marriage, and knew not till the 
flood came, and took them all away." The ark being 
finished, Noah was directed to collect in it, pairs of all 
those animals that were to be preserved, and then to 
enter it himself and his family,-in all eight persons. 
The windows of heaven were then opened, and the 
fountains of the great deep broken up, and the water 
rose, till it reached the tops of the loftiest mmmtains, de
stroying every living thing that could not subsist in 
the water. It then again gradually retired. This 
whole operation occupied only about a year; namely, 
the year B. O. 2347. 

The first remarkable event after the deluge, was the 
promise of pi'esenation from any future deluge/ and 
t~e. law given to Noah, in which ,vas pointedly pro
hlbited the shedding of blood. At this time also, 
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liberty was given to men to eat animal food. Then 
followed the division of the earth amonO' the three sons 
of Noah, which seems to have Been do~e according to 
some rule or system. The clescend::mts of Shem spread 
themselves from Hount Ararat,' where the ark rested, 
towards the South l":nd East; the descendants of Ham 
went towards the South and ""Vest, particularlyoccu
pying Africa; and to .J apheth and his posterity were 
assigned the North and \" est. 

Towards the latter part of this period, or about 2250 
years B. C., cities began to be built, which afterwards 
rose to great eminence. Ashur, one of the descendants 
of Shem, built Nineveh on the Tigris; and Nimrod, 
who had addicted himself to hunting, erected a kingdom 
in the land of Shinar, on the banks of the Euphrates. 
Ba~en seems to have been the capital of his kingdom. 
'On the plain of Shinar, the tower of Babel was com
menced; but its completion was prevented by the 
interposition of God, who introduced confusion among 
those who were employed in building it; yet it seems 
to have formed the germ of the city of Babylon, 
that, many ages afterwards, arose to great power and 
splendour. 

Thus, the conduct of men very soon proved, that, 
although the deluge had given a temporary check to 
their wickedness, it had done nothing towards pu~ify
iug the human heart, from its proud, ambitious passlOns. 
That very crime agaiilst which Almighty (}od had 
repeatedly pointed his indignation, which had broul?ht 
destruction on the old world-violence and the sheddmg 
of human blood soon beO'an to appear in all its ferocity, 

'0 d' and scenes of carna<re commenced. which have 1S-o . 
!n'aced and consumed mankind, und kept whole reglOns 
~f the earth in desolation and wretchedness, till the 
present clay. 
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FIFTH ERA. 

At thi;; era i(bbtry h:ld made some progress. E,·en 
the f:lmily'ef Hleill was corrupted by it. . Tera, the 
hthcl' 'JrL'J.1)r~'Il~ ::;".1 of Kuchor, when he lived on 
the uther sid::: of th'~ Ellplu'atc>l, we arc told, "served 
othC'l' ~ods." TIut illsteau of checking this evil by some 
awful 'infliction similar to the delugc, Gou selected a 
family with whom he might deposit the knowledge of' 
himself 8nu his will, ill1l1 tv whom he might give so COI1-

spicuous a station aUlong the nations of !he world, as 
'\Voulu tend to preserve that knowledge III the world, 
and diffuse it among th~ rest of'mankind. This measure 
he commenced by calling Abraham to leave his native 
country, {i\~C!.tamo/ and to resid~ as a stranger ~nd 
a wanderer in the ~an~ the Canaumt:!:; ~~~;hlcl.L 
lay hetween the nver J ordun and tl M.Pc 'r nean 

[sea-::JTo Abrabam, who was f.'llling into the contagion 
orhlolatry, he revealed himself: and maintained an in
tercourse with him ii·om time to time, promising to give 

. t1iim::-a- nl1:me'~Olf~J.l2.'teJ:ili1 while yet he had no child; 
to give the lanJ in whid, he had comc to sojourn to his 
posterity; and to make of them a great nation, and so 
give them dominion ii'om the Euphrates to the shore of 
the /dediterranean sea.} 

A.braham obey",tl the cull of Goo., and came from 
3Ie,opotal11ia to the land of Canaan. This lanu was 
occupieu by different families descended from Oanaan, 
the son of' Ham, but to a great extent open a1W un
cultivated, yet with some towns or cities fcattered over 
it. 'fhe sea-coast to the southward, was in possession 
of the Philist~n~~ from whom the whole country after
'wards derived the name ot'tPal~stine. The valley of 
the Jordan, which river seems-to have then flowed to 
t~le Heu Sea, especially that part of the yaney which 
ltes between the mountains in the south of Palestine, . 
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nnd :1 mountaiilOus district on the eastern ~i(le of ii', 
'seemsto have been more thickly pcnpled, haying ill it 
sen'Tal cities in the midst of a luxlIl'iant cOll11try, of 
which Sodom and GODlorrah were the chief. The in
habitants of these cities ha(1 become profligate in the 
extreme, Th::-y were governed by kings, each city 
having its own king. TIut these kings were tributary 
to an empire, the centre of which was on the eastern 
bauk of the ~jgrjs~ It is probable that the kingdom 
erected by NImrod had, by this time, extended itself to 
the Jordan, The kings of the cities of the plain of 
Jordan had, about the time of the call of Abraham, 
rebelled against the king fof Elam or :persiJ;L And the 
next year, LChedorlaomerJ willi four confederate kings, 
one of' whom was the king of 8hinar, cnme upon them 
with an army, defeated them, und pll1mlered Sodoro and 
t~omorrah. 'rhey were, however, oYcrtaken, in return
ing home, by Abraham, with his servants, and some of 
the neighbouring chiefs, and the booty recovered ii'(;!U 
them. 
'Egypt was t11e. governed by a l:i.ngJ and seems 

to have retained some knowle(l.ge of the' true God, 
Damascus was built in a beautiiU valley, watcl'::-i! by 
two rivers, on the edge of the wilderness. It is called 
by the inhabitants of that Coulltry Mham, 1,-hich renders 
it ·not improbable that it was lw.i1t by Shem, the son of 
Noah. 

Abraham had ul'oughtwith him IJot, his nephew, who 
went down to ]i1'c in the yale of the .J ordnn, near the 
city of Gomorrah. While he "'-:18 there, the "i.ckecl
'Dess of that and the neighbouring cities became so in
tolerable that God rained fire and brimstone upon them, 
uud dest;oyed them' and at the same time, the ground , , . 
seems to have sunk so that the Jordan, ill-te;«t ot Bow" 
lng th1'ouO'h the valley to the Heel Sea, was arrested in 
its course'" and formed that salt lake which is called the , 
Dead Sea. • 

After this Lot who had been warned of the Impend~ 
ing fate of the ~ities and fled with his f.'1mily, lived 
among the mountain~, to the east of the Dead Sea, 
where he had two SOllS, ·l\Ioab and AlnmoD, by whose 
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,le:.z'2i1ctants that district of country was afterwards 
peopled. 

Abraham had a son by Hagar, an Egyptian woman
'Ishmael,' whom he sent away from him, and who took 
~p his residence in the wilderness, between the south of 
Palestine and Egypt. . 

In old age, Abraham had hIS son Isaac, wh? ,vas 
to inherit the proEIIses that had been made to hIm on 
leavinrr his ow::J. conntry. Isaac, before the death of his 
father ~ married his near relative Rebeknh, by whom he 
had two sons, Esau and .J acob. Esan, or Edam, became 
a man of the field, and frequented Mount Seir, to the 
south-east of Palestine. His descendants, for many 
arres occupied that district, under the name of Edomites, ;:, , 
and more recently Idumreans. 

Jacob went to Mesopotamia and married two of hig 
near' relatives, Rachel and Leah, and by them, and two 
other wives, he had twelve sons, who became the heads 
of the twelve tribes of Israel. 

Abraham had also children by Keturah, another wife, 
whom he sent away from Isaac towards the eastward. 
Am0n~ these was ]lic1ian, who became the head ofa 
nation; which is frequently noticed in the subsequent 
history. . 

J aeob remained in the land of 'Mesopotamia for 21 
years, and then returned to Canaan, where he found 
I~aac stiUliving. Esau, his brother, who had addicted 
hlmf>elf to the chase, aml probably also to warfare, was 
at the head of 400 armed men, and resided chiefly in 
Mount Seir. J aeob had eleven sons at the time of his 
return to Canaan, and one was born to him after his 
return. The two youngest were SODS of his favoured 
wife, TIachel, and were distinguished by him from his 
other children by particular tokens of' affection. This 
cccusioned discontent and envy in the others which 
heing increased, with respect to Joseph, the 'elder of 
Hachel's sons, by his fidelity in reportiDO' their vices, 
and by certain dreams, which he related °that seemed 
to. indicate an ambition of ruling ov~r them, they 
~elzed an opport;Jl1ity of his being at a distance from his 
father, to sell hIm to a company of merchants passing 
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through the country. These merchants, who were 
Ishmaelites and Midianites, brought him to E0'Ypt aDd 
sold him there as a slave. t:l , 

While he was there, the king of Egypt had a re
m~rka?le dream, w~ich gav~ him uneasiness, and Joseph 
bemg mformed of It, felt lumself warranted, by a divine 
impulse, to propose to interpret it. He was accordingly 
brought before Pharaoh, and interpreted the dream to 
signify that it indicated that there would be seven y~ars 
of plenty in the land of Egypt, followed by seven years 
of extreme scarcity. Joseph was immediately raised 
to the highest fank in the kingdom of Egypt, being 
intrusted, during the years of plenty, with the collecting 
of grain for supplying the deficiency of the approaching 
years of famine. "Yhile he was engaged in the exe
cution of this office, during the years of scarcity, the 
ulmine having reached to Oanaan, brought down his 
brethren to Egypt to purchase corn. .J9seph immedi
ately recognized them, although they did not recognize 
him; and after a variety of measures., the purport of 
which seems to have been to bring them to a sense of 
their guilt, he at length made himself known to them. 
The result was, that, on the invitation of Joseph, and 
also of the king of Egypt, .J acob and his whole family 
removed to Egypt, where he lived about seventeen 
years, and died. 

The Israelites, being placed in a fruitful part of tho 
CQuntry, increased, under the blessing of God, with 
amazing rapidity. 

EGYPT.-Egypt had now become a powerful kingdom. 
That king, who reigned in the time of Joseph, in con
sequence of his having obtained the command of the 
supply of food during seven years of extraordinary 
scarcity had been enabled to make his own terms with 
the people. And the arrangement which he had made 
was, that the people should pay to him a fifth part of 
the produce of the land in lieu of rent as proprietor of 
the land, and the taxes ;s head of the government. This 
arrangement enabled the king to maintain a powerful 
and well-appointed army, with abundance of horesmen 
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nnd wJl' chariots. It enabled him also to engagfl in 
those stnpE1ll1ous wol'l:<; of architecture, the remains of 
which are still the at'tonishmcnt of the world. Egypt 
had also commellccd the practice of embalming the 
bodies of the dead, by which it has bee~ ren~ered so 
l'emarkaUe. Forty clays ·kere employed m thIs opera
tion in the time of J OS( ph. 

SIXTH ERA. 

lIfoses. 

A. nI. 2500.-B. C. 1500. 

TIn: ISRAELTTEs.-The rapid increase of the Israel. 
i'Les ren,lered them in process of time objects of alarm 
to the Egyptians; "n king ari51ng who knew not Joseph," 
he bega~ to albl~t the most rigorous and unscrupulous 
measures to diQ1illiJl their nnmbC}'. He reduced them 
to the most al;ject slayery, employed them in building 
cities, exacting of them exhausting and overpowering 
labour. But findi.l;'; that they still continned to increase, 
lie commanded tlwt nIl their male children should be 
thrown into the river 23 soon as they were born, and 
only fCl1lillcs 1'1'C':3erved fllh-e At this time Moses was 
110m anel was preser:ved ii'om the effects of this edict 
in eOllS2fll1cD.ce of having LCCll taken under the protec
tion oftlle kil1:~'s tlaughter. His parents had placed him 
in a chest of bulrushes, and laid him among the flags, 
by the brink oi' the river, and Pharaoh's daughter 
finding him, adopted him as her own son, Thus Moses 
receiyed an education w~ich fitted him for the impor· 
tant office to wllich he was destined, as leader and 
governor of tllC Israelites. ,Yhen Moses came of age, 
however, ha';ing been made acquainted with his descent. 
!i:om Abraham, Isaac, and Jacob, and haying been in··
structed by his parents in the privileO"es bestowed llpOh 
t~eir nation by the God of heaven, he relinquished his 
fair hopes and prospects, as an Egyptian of high, even 
of royal rank, and claimed his connection with the de .. 
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spised and persecute~ Israelites. He ches-c/u rather to 
suffer affliction w:ith the people "of God, than to enjoy 
the pleasures of sm for a season. He saw an Egyptian 
smiting, probably putting to death, an Israelite, and 
taking the part of the Israelite, he killed the Egyptian. 
This being discovered, he tied across the Red Sea to 
the mountains which lie between the gulfs into which 
the Red Sea divides itself at its northern extremity, 
which was then called the land of Midian, doubtless ill 
consequence of Midian, the son of Abraham, fixing his 
residence there. He thus obtained an opportunity of 
becoming acquainted with that district of country, and 
with the whole of the desert that lies between it and 
the land of Canaan. While Moses was in Midian, the 
Lord appeared to him and commissioned him to return 
to Egypt, there to call together the heads of the Israel
ites, and then to go to Pharaoh and demand liberty for 
the people to leave the land of Egypt. Moses did so. 
The demand was, of course, refused; but, by a series 
of plagues, which Moses was commissioned to inflict on 
the land of Egypt, the last of which was the destruc
tion, in one night, of all the first-born sons in Egypt, 
Pharaoh was compelled to yield to the demand, and to 
let the people go. Moses accordingly led them towards 
the Red Sea, as ifhe intended going round the northern 
extremity of the western gulf of it; but by direction 
of God, he turned and encamped close by the gulf, on 
the western side. Pharaoh seeing the immense body of 
the Israelites, consisting of 600,000 men, with their 
wives and children, entangled in the land, and appa
rently within his reach, pursued them with ¥s whole 
army and came up with them as they lay encamped, 
nnabie to go forward, for the sea was in their front, 
or to turn either to the north or to the south. In 
this extremity, the Lord caused the sea to divide, and 
directed Moses to lead the people through the bed of 
it. The Israelites thus passed in safety into the Ara
bian desert; while the Egyptian army, in attempting .to 
follow them, were caught by the return of the sea to Its 
usual bed, and drowned. 

F 
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~d08E'S then conuucted the people to the mountainous 
district where he llimself had found refL!ge; and there 
the la,~ was given to them, and their civil and ecclesi
astical polity arranged. They then marched north
wards towards Cauaan, and were directed to enter it, 
but bein ao afraid, and refusing to go, they were con
de~ned t~ wander forty years in the desert, till all the 
generation that came out of EgJ:"pt had. died, wit~ the 
exception of two persons. Dunng their wandermgs, 
they met with many vicissitudes, fell into many sins, 
suffered severe corrections; hut, at length, they were 
led round by the south of Edom, aud, after defeating 
two kings who attempted to withstand them, they found 
themselves encamped on the east side of the river Jor
dan, opposite to Jericho. 

About this time Moses died, and Joshua succeeded to 
the command. He led them across the Jordan, which 
was miraculously divided to afford them a passage. He 
first took and destroyed the city of Jericho, and after
wards passed through the greater part of the land, took 
the cities wherever he went, extirpating, or driving out 
the Canaanites, and setting the Israelites in their 
room. 

Joshua did not complete the conquest of the land, 
many of the natives retaining their footing in it. After 
his death, the people fell from time to time into idolatry,' 
and the Canaanites, who were in the land, or the neigh
bouring nations, particularly the Moabites lVIidianites, 
and Philistines, obtained power to oppress them. 
. During this period the Israelites were governed by 
Judges who succeeded Joshua; and these led them in 
war, and administered justice to them in peace. 

In the first century, after the death of Joshua, 
Chusan-ris~athaiUJ, king of Mesopotamia, oppressed 
them for €lght years, when, on their repentance Oth
niel was raised up to deliver them, B. O. H05. ' 

r~he people enjoyed rest for forty years, but returning 
to Idolatry, they were invaded and oppre::;sed for 18 
years by the king of Moab, aided by the kings of 
Ammon and Amalek, and on their repentance were de-
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livered by Ehud, who slew the king of Moab, E. O. 
1:325. 

In about 20 years afterwards. the Israelites, having 
returned to their idolatry, were invaded and oppres~ed 
by Jabin, king of Canaan for 20) years. On their re
pentance, Barak, and ~()~ a prophetess, under the 
direction of God, assembled an army near Mount rrabor, 
on the banks of the stream Kishon. and, Oll their being 
j~1d by the army of Jabin, totally defeated it, B. C. 

-, This victory gave occasion to the celebrated 
ode, composed by Deborah. 

Another relapse into idolatry brought upon them an 
oppressive invasion of the Midianites, who tyranni.zeu 
over them for seven years; and when they repented, 
and cried to God for deliveranc<1, C~on routed the 
army of the Midianties, with 300cnosen men, B.C. l::Hf;. 

On the death of Gideon, idolatry again began to 
appear, and on this occasion the people were chas
tised by internal warfare. Abimelech, a son of Gideon 
by his concubine, slew all the rest of Gideon's chil
dren, and was proclaimed king by the Shechemites, 
but his adherents afterwards quarrelling, destroyed one 
another. 

On a subsequent relapse into idolatry, the Philistines 
and Ammonites obtained power over the Israelites, and 
oppressed them for eighteen years. J ephthah was, on 
this occasion, rai::;ed up to deliver the people. He de
feated the children of Ammon in a battle fought on the 
east side of the river J ordau, B. U. 1187. The Ephraim
ites quarrelled, on this occasion, with him, for not taking 
them to the war along with him; and he intercepted 
them at the fords of the Jordan, anel slew of them 
42,000 men. 

About 33 years after this,~ the high priest, was 
judge; and during his weak government the people fell 
into thcir besetting sin. The Philistines then came 
upon them, overran the country, and mi~embly op
pressed them for ;"-Jrty years. It was durin~ the go
nverment of ®I that Samson performed Ill: feats of 
miraculous strength. At length the Israelites were 



100 

roused to resist the Phili~tines, and the son of Eli 
broucrht the ark out of the tabernacle, for the purpose of 
inspi~iug the people with cOl~rage, and of terrifling the 
enemy; doubtless, also, wIth some expectatIOn that 
God would not permit that sacred symbol of the cove
nant to be taken by the Philistines But they were 
totally defeated, and the ark t~ken, B. O. l1lfL Eli re
ceived so great a shock by tlus event, that he fell back-

w~~~died. who had been brought up in the temple with 
Eli, then became judge of Israel. He was the last of 
the judges. His sons, being eutrusted by him with the 
government of the kingdom, conducted themselves in 
the most profligate manner, so that the people demanded 
a king, that they might be like the nations around them. 
Samuel was directed by God to comply with this de
mand, and ~ was chosen the first king of Israel. He, 
however, proving unfaithful, the Lord rejected him, and 
chose ~ to be king. This choice came to the ears 
of Saul, who from that time pursued David with the 
most deadly malignity. At length, Saul and his son 
Jonathan, a young man of the noblest and most amiable 
character, were slain in battle by the Philistines, and 
David ascended the throne of cTudah, B. O. 1055, and 
became king of all Israel, B. O. 1U48. 
~id was a warlike prince, and subdued the Syriam, 

the Philistines, the Moabites, and Edomites, and brought 
that whole district of country that lies between the 
river Euphrates and the Mediterranean sea under tribute. 
After an eventful life, David dietl, leaving his dominions 
to the undisturbed possession ~f his son Solomon who 
succeeded him, B. O. 1015. ' 

P ALESTINE.-This country had in the days of Moses 
become more densely peopled tp.un it wasain the days of 
Abraham. It was occupied by :scveral trites descended 
from the same stock, namely, the family of Ca~aan as the 
Hittites, Hivites, Amorites, and Jebusites. Thes~ tribes 
had built many strongly fortified cities, and had brought 
the ground into general cultivation. The cities on the 
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sea-coast had c~:mmenced that commercial career whi.ch, 
for many ages, gave them much influence in the poli
tical revolutions, which mark the general history of the 
world. 

But, in their prosperity, they had cast off all fear of 
the God of heaven, and had rushed, with one consent, 
into the most debasing idolatry. They occupied that 
land which God had destined for the seat of his own 
people; and, by the time that the Israelites had become 
sufficiently numerous to occupy the country, they were, 
by their wickedness, ripe for the fate that awaited them. 

They had ahundant warning given to them of the 
purpose of God to expel them. After the Israelites had 
been separated from the Egyptians by their passage 
through the Red ~,ea, they hung on the borders of 
Canaan for about forty years, wandering in a desert, in 
which no such body of people could have existed with
out a miracle. But the Canaanites, so far from taking 
warning and retiring from the country, seem to have 
been at the more pains to fortify themselves in it; so 
that when they were attacked by Joshua, they seem to 
have regarded themselves quite prepared by their for
tresses, their armament, and their leagues for mutual 
defence, to repel him. 

They were, however, subdued, with amazing rapidity, 
but not wholly expelled nor extirpated. Considerable 
numbers of them remained in the land, and for many 
ages greatly harass~ t~sraelites. 

In the time of avi tl1ese~ orig~nal inhabitants of 
the holy land were ~he!" extlm~ or thoroughly 
subdued. The empire oT~, king of Canaan, the 
capital of which was1!1ai:§fJ towards the north _of 
Palestine, and which rose to its height about 3UO 
years before the time of Solomon, seems never to have 
recovered the~o.~~ it received from Deborah and 
Barak. The ~also were thoroughly and per
manently subdued by David. Of the states .on tl~e 
cost, Tyre rose to great eminence; al:d t~e. lDhab~
tants of Tyre became cdebrated for th~lr skllllll nav~
gation and commerce. Hiram was kmg of Tyre III 

the days of Solomon, and -the two monarchs seem to 
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have lived on terms of undisturbed friendship. Hiram 
crave Solomon much assistance in the building of the 
femple and they sent out fleets together from Ezion
creber 'on the Red Sea, for commercial purposes. rrhe 
0' fl "1 t I places which these eets Vlsltel., are no exact y 

kn~~~. nations immediat;ly. su~ro.l~nc.~in.g c:pile~~.i0{f 
lJ!jTW, lJioao,:tf:rTl,mon, Edom, anu1l1tdzan, w'e~~_ . . 

,t. aays of David, brought into subjectionto llis empire. 
Moab and j\iidian had, at different times, invaded and 
oppressed the Israelites; but they as well al> Edom, were 
subdued by David, and did not dare to. molest Solomon. 

Of the more distant nations, tMesopotwnlii(at one time 
attained to great power under Chusan-rishathaim. 
They invaded, and greatly oppressed Israel, for a time; 
but were defeated by Othniel, the son of Caleb. 
This seems to indicate, that the kings of those eastern 
countries still continued to aim at the extension of 
their dominion towards the westward, as they had done 
so early as the days of Abraham. 

Of those descendants of Abraham who settled in the 
neighbourhood of Palestine, chiefly in what is now the 
peninsular of Arabia, the Ishmaelites, }\.Edianites, and 
ELlomites, had increased and become nations, governed 
by kings of their own. 'rhe l\Ioabites and Ammonites 
also had become independent kingdoms. These several 
kingdoms formed a kind of conlon of kinO'doms of the 
kindred of the Israelites, on the eastern ~nd southern 
boundaries of the land that was allotted to them, whose 
language was totally differ~nt from that of the Canaan
ites, and also from that cf Egypt. 

,-~(;Y~Pt ~as _ ~ttllis tlrllethe-chief seat ~ 
,an~ §c!.el29U Iffhe DooK otJoo was -written by~ 
as 18 ge~erally believed, astronomy, mineralogy, and 
natural hIstory, had been cultivated to a considerable 
exten.t, a~d. the wl~ti;')gsof Moses manifest the most per
L'Ct SImplICIty, purity, and sublimity of diction. Much 
of the"8 beauties of composition doubtless must be at
t~ibuted to inspiration. Yet, observing ho~v the natural 
gIftS, and the acquirements of the apostles of our Lord, 
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were wrought up with inspiration in the composi.tion of 
their writings, there can be 110 doubt that, in the know
ledge which Moses exhibits of a vast variety of suhjects, 
which were not likely to be communicated by revela
tion, we have some indication of the advancement of 
the Egyptians of that age, in science and art. 

GR~cH'.-The kingdom o~thensl)is supposed to 
have been founded about the time of the birth of Moses 
by Oecrops; Wi DeucaJlon"s flo~ in Thessaly, is sup~ 
posed to have a eil-prace aOouf the time of the mission 
of Moses to Pharaoh. Others think that this flood was 
a mere tradition of' the universal deluge, and that Deu
calion was N oab... 

The people, who settled in Greece appear to have 
been refugees from many nations; and .society among 
them seems at this time to have been in its elements. 
Their most ancient traditions, chiefly respect marauding 
expeditions, and the destruction of cities. Ahout 2GO 
years before Solomon, when the Israelites were governed 
by Judges, an expedition was undertaken by Jason, in 
a ship called the Argus, having on board 5J) followers, 
who entered the Euxine sea, and coasted along till they 
came to Oolchis. Here Jason carried away with him 
I',Iedea, the daughter of the king of Oolchis. This ex
pedition seems to have been very much like what we 
might expect to have taken place among the New 
Zealanders, or the inhabitants of Tahiti, previously 
to the introduction of Christianity among them. A bout 
7() years afterwards, Paris, the son of the king of Troy, 
in a similar piratical expedition, carried off Helen, the 
wife of Menelaus, king of Sparta. Menelaus prevailed 
on the Grecian states to espouse his cause; and this 
gave rise to the celebrated seige of Troy, which ended 
in the total destruction of that city. It is supposed to 
have been in the time of David, that Cadmus intro
duced letters into Greece from Phcenicia; and »ff
who celebrated the seige of Troy in his poem ca e t Co 

Iliad, is supposed to have flourished about the time 
of Solomon. 
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SEVENTH ERA. 

Solomon. 

A. M. 3000.-B. C. 1000'. 

THE KINGDOM OF JUDAH.-&kffl9<n, on his coming to 
the k:,)gdom, was in possession of eve~y thing that ~ould 
contribute to the greatness and happllless of a mIghty 
prince. His possession of the throne was UndiSpdRd
his dominions at perfect peace-his government re
spected by the surrounding nations, and abundance of 
wealth flowed into his kingdom through the means of 
an extensive commerce. He himself was a master of all 
the learning of the age, and possessed much knowledge, 
in which the rest of mankind did not participate. He 
wrote treaties, which are not now extant, on plants-and 
on animals. He wrote many proverbs, or moral say
ings, and also many poems, some of which are extant, 
having been embodied in the book of inspiration. He 
lived in the ntmost magnificence, and was energetic and 
able as a judge and a statesman. His great work was 
the erecting of Ii magnificent temple at Jerusalem, 
which, for many ages, was, as the tabernacle previously 
had been, the centre of divine worship. 

Arts and sciences must have made considerable 
progress in the days of Solomon. The temple, which 
he huilt at Jerusalem, seems to have furnished. the 
model for the most chaste and simple of the Greek 
temples, being, like the Greek temples, an oblong 
house, divided into an outer and inner apartment, the 
inner the most sacred; III portico also, supported. by two 
pillars, with their bases, shafts, and capitals, and 
probably also, with an entablature and pediment, beillg 
placed in front of the principal entrance. This temple 
was built of stone, hewn and polished in Mount Le
banon, the wood part of it also being of timber oot in 
that mountain; and the whole materials for the el'ection 
()f the temple were prepared there, ~rought by sea to. 
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Joppa, and thence conducted over the mountains to 
Jerusalem; so that, when they came to be erected, no 
sound of any tool was heard. This, of itself, exhibits 
high advancement in the mechanical arts. In the art of 
composition, nothing can excel, for sublimity and ten
derness, the Psalms, of David; for terseness and force, 
the Proverbs of Solomon; or, for beauty and sim
plicity of narrative, the history of the reigns of David 
and Solomon. And this advancement of literature 
was not confined to Judea; for, if Homer flourished at 
this time, the Greek poetry also of that age still com
mands the admiration of the world, for its combined 
simplicity, sublimity and elegance. Navigation alHo, and 
commerce, were cultivated to a great extent. Some 
have supposed, that the combined fleets of Solomon and 
Hiram even went round the Peninsular of Africa, passing 
down the Red Sea, doubling the Cape, now called the 
Cape of Good Hope, and returning by the lHediter
raneaD. Although none of the works of Solomon, 
expressly on natural history, arc extant: yet from the 
allusions made by him, and by David his father, to 
natural objects, much accurate knowledge, it is obvious, 
must have been collected on these subjects. 

The Jewish m(lnarchy reached its highest elevation 
in the reign of Solomon, and it immediately began to 
decline. The promise made to Abraham, that a seed 
should be raised up to him, which should reign from 
the river Euphrates to the shores of the Mediterranean 
sea, was literally fulfilled. But no sooner had the nation 
attlliRed this elevation, than it began to decline. Solo
mon himself: enticed by idolatrous wives, the daugh
ters of the neighbouring princes, fell into idolatry. 
The Ephraimites, a powerful tribe, never seem to 
have been thoroughly reconciled to the reign of the 
house of David, which was of the tribe Judah; and 
on the succession of R~l, the son of Solomon, 
a demand was made for some relaxation in the govern
ment. This demand was answered roughly by Reho
boam, and instantly ten of the twelve tribes revolt.ed, 
under the auspices of Jeroboam. Thus the I~r~ehtes 
were divided into two kingdoms; the one, conslstmg of 

F2 
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ten tribes called the kingdom of Israel; the other, con
sistinrr of the tribes of Judah and Benjamin , with tile, 
Levit~s, called the kingdom of Judah. The conse·
'tjnence of this division was an a:most continual rivalship 
and warfare between the two kmgdoms. 
J Relwlromn was the first monarch of the kingdom of 
Judah, as distinguisl1ed from that of Israel. He was a 
weak prince, and in his reign Shl~h~k, (supposed to be 
the same with Sesostris,) king of Egypt, invaded his 
kingdom, and plundered Jerusalem and the temple. 
He reigned 17 years. 

AlYI:ja1L succeeded him, and reigned three years. In 
his reign, a battle was fought between him and,Je-.o
boam, king of Israel, in which the latter was defeated 
with the loss of 500,000 men. 

Asa succeeded Abijah, and reigned 41 years. He 
was, on the whole, a good prince. In his reign the 
Ethiopians, or Cushites, a people occupying the south
ern part of Arabia, came up against his kingdom, 
,yith an immense army. Asa committed himself and 
his people tq God, and then going out agaim;t the 
Ethiopians, totally defeated them. After this, Baasha, 
king of Israel, came up against him, and began to build 
a fortress at namah, on the borders of his kingdom. 
;\S'Cl, instead of again betaking himself to God, hired 
Benhadad, king of Syria, to send an army against 
Israel. This expedient succeeded for the time; the 
army of Israel withdrew, and the fortress was levelled 
to the ground. But God was displeased with him, and 
sent a pF0phet to rebuke him; on which he was angry, 
and put the prophet in prison. Soon after he became 
dise~ in his feet. In his disease, he' sought not to 
God, but to the physicians, and died of his disease. 
To A,,~o succeeded-

Jehoshaphat his son, who reiO'ned 25 years. Je
ho.~haphat a.dopted vigorous mea~ures for purging the 
land from idolatry, and for instructing the people. 
Towar~s the beginning of his reign, l!Rij9-h the prophet 
was rmsed l~p to contend against the progress of idola
try and Wickedness in Israel. J eh.oshaphat joined 
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,~b, the wicke? king ~f Israe.l, in an enterprise 
agmmt ~tQil~ad, wluch was III possession of the 
Syrians. In this enterprise, Aim-b, was killed, and J e
hoshaphat escaped to his own kingdom. J ehoshaphat 
engaged in another military expedition along with 
J ehoram, now king of Israel, against the Moabites . 
and the two kings, after being in imminent danger of 
losing their mrmies and their lives from want of water 
were, by applying to Elisha the prophet for directions' 
not only delivered, but enabled to defeat the Uoabites: 
Jehoshaphat died in 889, B. 0., and was succeeded by 
his son-

J&~m.-This prince had married Athaliah, daugh
ter of Ahab and J ezebel. On his accession, he mur
dered his brethren and introduced idolatry into his 
kingdom. Another .Jehoram, son of Ahab, was, at the 
same time, king of Israel. In this reign the Edomites 
revolted from under the dominion of Judah, and never 
were·again subdued. Jehoram was warned, by a letter 
from M"prophet EliJah, of the judgments of God about 
to fall upon him; but in vain. God then brought t.he 
Philistines aud Arabians against him, who broke into 
Judah, plundered the king's house, and took away his 
wives and his sons, so that he had no son left him but 
.J ehoahaz and Ahaziah. -!i- Still remaining incorrigible, 
he was smitten with violent disease, and died miserably, 
in the 8th year of his reign, B. O. 885. 

Ahaziah, his younger SOD, succeeded him. He was 
the son of Athaliah, the daughter of Allab, who seems 
to have been absent when the Philistines came and 
took away the other wives and children ofJ ehoram. 
Under the advice of his mother, he followed the ex
ample of the house of Ahab in all manner of wicked
ness. Having entered into an alliance with J oram, 
king of Israel, to make war upon Hazael, king of Syria, 
Joram was wonnded, and Ahaziah went down to 

.. Ahaziah and Jehoahaz are substantially the same name, the 
Hebrew letters being the same, but transposed~. Azariah was 
another name by which he was known. 
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JezreeI to visit him. There he was involved in one 
common destruction with Joram. Jehu, who had risen 
up against his master, finding the two kings together, 
.. lew them both, B. C. 884. 

A'ihn;Uah, his detestable mother, then 1ll'tll"drered all 
his children, with the exception of ~, who was saved 
hy Jehoshabeath, a daughter of Kmg Jehoram, the 
father of Ahaziah and husband of Athaliah. J ehosha
beath, who had been married to Jehoiada, the priest, 
concealed J oash in the temple till he was seven Years 
old, during which time Atbaliah, the queen's mother, 
reigned over Judah. But, in the seventh year, Jehoiada 
brought forward J oash to the people, who received him 
with joy, and Athaliah was put to death. 

Jocuk thus began his reign, in the 7th year of his age, 
and reigned 40 years. He acted wen during the life 
of J ehoiada the priest. He repaired the teHlt'le, and 
renewed the worship of God, which had been sus· 
pended under the influence of A thaliah and her sons. 
On the death qf J ehoiada the priest, J oash, listening 
to the suggestions of the pl'ioces of Judah, left the 
house of God and worshipped i(k)}s. Pl't'I'phets were 
sent to remonstrate with him.; but~ vaJJjf Among 
these prophets was Zacharias,the son of thtJ: venerable 
J ehoiada, to whom he owed his life and his kingdom. 
He stood forward, and declared to the people, that, as 
they had forsaken the Lord, so he had forsaken them ; 
on which Joash was so incensed, that he commanded 
him to be stoned to death, which barbarous command 
was executed in the. conTt of the temple. Zacharias, 
when he was dying, said, •• the Lord willlooli.-Mt it and 
rEquire it;" and, accordingly t before the end of the 
year, the Syrians came up, destroyed aU1the princes, 
and left J o.ash himself dangerously ill, probably from 
wounds whlCh he had received. \..When Ii) was in this 
helpless condition, two of his own servants an Ammo
n~te and a Moabite, conspired against him, ~nd murdered 
him on the bed on which he lay. 

A.maziah succeeded Joash and reigned 29 years. 
Amaziah raised a great arU:y to make war on the 
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-Edomites, and recover them to his kingdom. In this 
army he had embodied lo.o,GOO men of the king~ 
dom of I~whom he had hired for 100 talents of 
silver. But a prophet remonstrating with him on the 
sin aDd danger of accepting the assistance of a people 
whom God had forsaken, he sent back the Israelites to 
'their own country. Amaziah then went on his expedi
tion against the ~i~, defeated them, and treated 
them with great cruelty, as rebels. On his return, 
however, he brought their idols with him, and set them 
up and worshipped them. In the mean while, the 
troops that he had hired from Israel, enraged at bein<T 
dismissed, came up when he was absent in Edom, and 
committed great ravages in~. This induced 
Amaziah to challenge the king of Israel to meet him 
in battle, and the challenge being accepted, a battle 
was fought, in which Amaziah was defeated, and taken 
prisoner. The king of Israel then brought him back 
to Jerusalem, broke down 400 cubits of the wall of the 
city, seized all the gold and silver that he found, and 
taking hostages with him, returned to Samaria. After 
this a conspirac was formed against Amaziah, on which 
he fled to but was overtaken and slain there, 
B. O. 810. nlaZlaH succeeded his son-

i [ Uz 11" in the 16th year of his age, who reigned 52 
years. He was a warlike prince, and seems to have 
reduced war more to system than it ever had been 
before. He had a standing army of l[07J)Oo. men, 
well armed by himself, that went out to war by bands, 
according to an enrolment made of them. He fortified 
the city, and placed engines' upon the walls to hurl 
darts and great stones upon any aS8ailants. He at
tacked the tr!ulistIDes land dismantled their principal 
fortified cities. He also succeeded in an ex edition 
against the arahlans]and brought the ~mmonites nder 
tribute, and became celebrated for his ml itary talents 
and success. 

But Uzziah's success proved his destruction. He 
became proud and self-willed, and insisted on entering 
into the temple to burn incense according to the custom 
of the monarchs of other countries, but in direct opposi-
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tion to the law of God. He was resolutely withstood by 
a body of priests; and, becoming angry, he was struck 
with leprosy, and in~tantly h~lrried. out of t?e temple ~o 
retire to a separate house, ill whIch he lIveu till his 
Jl" Ill, D. O. 758. 
fii;~ his son, succeeded him, and reigned well for 

ll) years. He fullowed up .the defensive 'pr.epara~i~ns 
begun by his father, by erectmg forts and fortIfied cIties 
in the mountains of Judah. He defeated the Am
monites, and brought them under tribute. On his death, 
B. O. 'i±2-

Jf1i.g?:) one of the most profligate princes that ever 
reigned in Judah, succeeded, and reigned 16 years. 
He ran headlong into idolatry, with all its accompa
nying abominations. His dominions were invaded by 
the king-of Syria, who took away a multitude of ca~
tives to Damascus. Afterwards Pekah, who had 
usurped the throne of Israel, defeated him with immense 
10805; Mt},CtUI) men being killed and 200,000 taken 
prisoners. 'rhe pl'isoners were conducted to Samaria, 
where it was proposed to make t m slaves; but on the 
remonstrance of the mphet Uded they were not only 
set at liberty, but clothed, treatoo kincUy, and sent back 
to .Judah. 

After this, Ahaz being distressed by incursions of 
the Edomites on one side, and Philistines on the other, 
and also th~~a~ne~~ the king of Syria, applied for 
help to ITiglathpileser] king of Assyria. This was 
readily given, as Tigb"thpileser, was now meditating 
conquest, and he grasped at the opportuni.ty of inter
meddling with the western kingdoms of Asia. He! 
invaued. Syria, took Damascus, and killed Rezin the 
king.. But he. only harassed Ahaz by exacting gold 
and slIver for hiS army. Ahaz stripped the temple and 
the palace of their golu and silver to pay the demand 
made on him. He even took the ves-sels out of the tem
pl~, sh~lt it up, suspen~ed the worship of God, and 
rmsed Idolatrous altars 111 every corner of Jerusalem. 
At length, after a mischievous and disastrous reign of 
16 years, he died, B. C. 720. 
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~~';1JJb.is son, succeeded him, and reigned 29 

years.. He was an ex~ prince. He restored the 
worship of God, and made strenuous efforts to reform 
his kingdo~. In his re~gn~wa.s taken bY-·Shal
maneser, kmg of AssYfla, and Hezekwh endeavoured 
to collect the remnant of the people, and bring them up 
to Jerusalem, there_ .to worsh. il? God ill his appointed 
way. Afterwardst'3ennacherib!~ho had succeeded to 
the throne of Assyria, came up -against him with an 
overpowering army, demanding unconditional submis
sion. Hez.ekiah having laid the matter before the Lord, 
the whole army of Sennacherib died in one night. 
Sennacherib fled, and was afterwards murdered by his 
own sons. 

y,"'e shall here pause in the history of the kingdom of 
Judah, and look back to the history of other countries 
during the same period. One reason for this pause is, 
that several of the great eras in the history of the most 
famous nations of antiquity, belong to this century, 
and several of the most imp I) I"trl11 t • to the time of 
. - eze -13li(.:.cl.. Thus, the era of the building of the city of 
Home, . U. C. "-~I:': the year B. C. 'Ii:;;;. The era of 
Nabonassar, or rise of the Babylonian empire, was B. C. 
74: 7. The dissolution of the kingdotu of Israel wa, 
B. C. 721. The first Olympiad, from which the Greeks 
were accustomed to compute their history, was a little 
earlier in this century, namely, 77G I:. C. and the found
ing of the Kingdom of Lydia still earlier, namely, B. C. 
7..!J7. Besides these more remarkable eras, it may he 
noticed, that the first Messenian war was begun by 
f'parta, when I-IezC'kiah was about seven years old, B. O. 
74:3. To all this it may be added, that about the 
close of the preceding ce~tury, the kingdom of Media, 
and also that of Macedonia, were founded; the former, 
B. C. 820, the latter, B. C. 814. rfhe young student of 
history, therefore, should fix in his memory.the eighth, 
century n. O. as that in which the great kmgdoms of 
antiquity bC'gan to be organized, and to lay the founda
tion of their future eminence. 
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ISllAEL.-vYe have already observed, that ten of the 
twelve tribes of which the whole nation of the Hebrews 
consisted, revolted at the commencement of the reign of 
Rehoboam son of f:)olomon, from the family of David, 
aud elected Jeroboam their king. 

Jeroboam) finding himself elevated to the sovereign 
power over the larger proportion of the nation, began 
to fear that his newly acquired subjects might, if they 
went to Jerusalem to worship at the temple, be 
induced to return to their allegiance to the family of· 
David, and therefore erected two idols, one in :Bethel, 
and the other in Dan. Before these idols he com
manded the people to assemble, instead of going up to 
Jerusalem. This was the introduction of a corruption 
into that kingdom, from which it never recovered. He 
was in continual warlare with the Kingdom of Judah, -
and suffered that defeat from Abijah, which has already 
been mentioned. He reigned 22 years, and died to
wards the beginning of the reign of Asa, king of Judah. 
He was succeeded by his son-

Nadab. Baasha conspired against Nadab, and mur
dered him. 

Baasha then usurped the kingdom, destroyed the 
whole family of Jeroboam, and reigned 24 years. 
There was a war between him and Asa all his life, and 
his kingdom was invaded at the instigation of Asa, by 
Benhadad, king of Syria. Baasha dying, was succeeded 
by-

Blah, who reigned two years, when his servant, 
Zimri; conspired against him, and killed him. 

Z(mt1·i succeeded him, but reigned only seven days; 
for the people did not approve him, and called Omri, 
commander of the army to the kingdom. Zimri, how
ever, ill his short reign, destroyed the whole family of 
Baasha. Then, Onlfi came aO'ainst him to Tirzah 

d h 
. I:> , 

an e, seemg no hope of' success or of escape, retired 
to the palace, set it on fire, and perished in it. 

01JLr'i succeeded; but he had a rival, called Tibni, 
who was followed by half of the people. Omri's party, 
however, prevailed; so Tibui died and Omri reiO'lled , I:> 
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alone. Little is recorded of Omri, but his wickedness. 
In this reign, Samaria was built, which afterwards be
came the capital of the kingdom. He reigned 12 
years and died towards the latter end of the reign of 
Asa, king of Judah, leaving his crown to his son. 
,,\A,kb.LThis prince is still more distinguished than 

'his father, for his audacious wickedness. He married a 
heathen woman, Jezebel, daughter of the king of 
Zidon. He then set up the worship of 'Baal 'openly, 
in Samaria. It was to stem the flood of iniquity let in 
upon the nation by this wicked prince and his queen, 
that the prophet iEHjah "was raised up ;-but nothing 
could arrest them in their career of wickedness. His 
kingdom was invaded by Benhadad, who still reigned. 
at Damascus, over Syria, and who seems to have sub
dued the neighbouring tribes, for he had thirty-two 
kings with him in his army. Ahab, under the direction 
of a prophet, was enabled to defeat this host. K ext 
year the Syrians returned, and were again totally 
routed, and Benhadad forced to sue for mercy. 

Ahab and his wife J eze bel, in their career of wicked
ness, persecuted the prophets of God, and established 
prophets of Baal in their stead. Ahab wished to pur
chase the vineyard of Naboth, one of his subjects. 
Naboth refused to sell it, because it was the inheritance 
of his father. Jezebel then contrived the murder of 
Naboth, which was executed, and Ahab took possession 
of his vineyard. For this Elijah denounced on him, 
his wife and his kingdom, the terrible judgments of 
God. .A hab, after this, persuaded J ehoshaphat, king 
of Judah, to join him in a war against the Syrians, and 
was slain in battle, B. C. 897, having reigned 22 years. 
. Ahaziah who had been associated with his father 

in the thr~ne for some time before his death, now 
succeeded to the entire government of Israel, and 
reigned two years. His death was occ.asioned by a fall 
from a lattice in the upper part of his house. He was 
succeeded by- . ' 
"'(~1'ttm» He came to the throne, durmg the reIgn 
o(J~hoshaphat, king of Judah, who had a son named 
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.T ehoram associated with him in the kingdom. The 
kinO" of Moab havinO", on the death of Ahab, withheld 

b v 
a certain tribute which he was accustomed to pay to 
the kino's of Israel, Jehoram invited Jehoshaphat, king 
of ,Tud:h to assist him in subduing the king of Moab. 
J eho~haphat consented; and the two kings had well 
nigh perished with their armies by want of water, but 
were delivered, as has been noticed under the reign of 
J ehoshaphat, The king of Moab, in his extremity, offer
ed up his eldest son' as a sacrifice, to obtain deliverance 
from his God. It was to Jehoram that the king of 
Syria sent Naalllil.l1, the commander of his army, with 
an insolent letter to be cured of his leprosy. After 
this, he went to war with Hazael, king of Syria, and 
was wounded. lIe retired to J ezreel to be cured of 
his wounds; and while he lay there, Jehu, one of the 
commanders of his army, formed a conspiracy against 
him, aud put him to death. Ahaziah, king of Judah, 
was slain at the same time. 

\[elHd succeeded, and reigned 28 years. He putno 
death,!ezebe~ and the \vholel family of Ahab! and 
massacred all the priests of Eaal! but he himself con
tinued to worship the idols wl1ich Jeroboam had set up. 
In his reign, HazalZl king of 8yria, encroached upon 
the territory of Israel, taking possession of that part of 
it which lay to the east of the river J ordun. On the 
death of Jehu, 

.Jehoahaz, his son, succeeded him, aud reigned 17 
years. The Israelites persisting in their idolatry, 
Hazael, king of Syria, was permitted to invade the 
la~J, and to succeed in oppressing it during the whole 
reIgn of J ehoahaz. This prince dyinO" was succeed. 
ed by 0' 

Joash, or Jehoash, his son, while J oash the son of 
Ahaziah, reigned in Judah. He reigned' 16 years; 
and, though he persevered in the hereditary idolatry of 
the kingdom, yet manifesting respect and attachment to 
Elijah the prophet, God gave him three victories over 
the Syrians, and enabled him to recover the cities 
which had fQllen iuto their hands. J oash also defeated 
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Amaziah, king or Judah, and broke down part of the 
wall of Jerusalem, as has already been noticed under 
the reign of that prince. Joash died, and was suc
ceeded by 
J~fYam, the second of that name. He reian('cl 41 

years in Samaria. In this reign, the Israelites were 
still further secured from the oppression of the Syrians, 
and even obtained possession of Damascus and I-Iamath 
which David had subdued. He died 784 B. C. upo~ 
which followed an interregnum of eleven years 

Jeruth the prophet lived during his reign. Jeroboam 
was succeeded by 

Zachct~'iah, his son, who reigned wickedly six months. 
Shallum, conspired against him, and slew him, and 

usurped the throne, but reigned only one month, for 
lIfenahe'ln attacked him and slew him, and reigned 

ten years over Israel. His reign was, like those of the 
other kings of Israel, idolatrous, and wicked. The 
Assyrian kings, who had hitherto been restrained from 
intermeddling with Israel and J ud a h, now hegan to 
harass ~ienahem; and he, to purchase peace, gave to 
Pul, king of Assyria, l()OO talents of silver, equal to 
about £340,000. Menahem having died, 

Pel.;ahiah succeeded, and reigned ill two years. 
~J the son of Remaliah, an officer in his army, 

conspired against him, put him to death, usurped his 
throne B. O. 785, and reigned twenty years. Pekah 
made a league with ilezin, king of Assyria, against 
Judah; but it did n01 succeed. He invaded JUfhh in 
the reign of Ahaz, and gained that great victory which 
has been already noticed. Tiglathpileser invaded Israel, 
and took possession of the country east-ward of Jordan. 

Hoshea formed a conspiracy agaillst Pekah, put him 
to death, and usurped the throne, B. C. 730, in the 
reign of Ahaz, kinO' of .Judah. Hoshen. reigned wick
edly, like the oth~r kings of Israel. His dominions 
were invaded by Shalmaneser, king of ;\ssyria. lJoshea 
submitted to him, and paid him tribute; but ~ft~r
wards Shalmaneser discovering that IIoshea was glvmg 
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himself into the hands of So, king of Egypt, and with
holdinO' tribute from him, went up and besieged 
Sam [n·ia, took it, and carried the people captive to his 
own land and thus put an end to the monarchy of 
Israel, in 'the year '121, B. 0., after it had continued 
from the reign of Jeroboam 1., 254 years. 

'Ye now briug down the accounts of the heathen 
nations to the time of Hezekiah. 

Of the original inhabitants of PALESTINE, the 
inhabitants of 'l'YflE, whom we found advanced in 
civilization, skilful in maritime affairs and commerce, 
still continued to rise in riches and power. The 
PHILISTINES also continued to be an independent 
people. In the reign of Joram, king of Judah, B. C. 
::;;:',"i, they made an inroad into Judah, and carried 
away the wives and sons of Joram. They were, how
ever, rapidly falling under perfect subjection to the 
great monarchies that were rising up around them. 

Similar observations are equally applicable to the 
other small states aronnd .J udall. The MOABITES and 
EDOiIIITES, at an early period of the ninth century, 
B. C., threw off the yoke of the Jews, by whom they 
were never again subdued. The Edomites, or Idu
means; elected a king, and were afterwards governed 
by their own kings. 

Of EGYPT, little is known, from the time that elapsed 
between the departure of the Israelites out of it till 
Solomon. In the days of Solomon, it was still a great 
kingdom and seems to have carried on a considerable 
trade; for it is recorded, that Solomon imported, from 
Egyp~, horses and chariots, and linen yarn, not only 
for hImself, but for the kings of the Hittites, and for 
the kings. of Syria. And soon after the days of 
Solomon, we find Egypt performing a distinguished 
part in the history of the world. In the reign of 
Hehoboam, the son of Solomon, Shishak, supposed 
by some to be Sesostris, invaded Judah laid it 
under tribute, and carried away the shield~ of gold 
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which Solomon had made, and also much treasnre, 
B. O. 971. At a later period, during the reign of 
Hezekiah, Sabacus, or So, an Ethiopian, was kinO" of 
Egypt, B.. O. 725. He endeavoured to persu~de 
Roshea, bng of Israel, to forsake his alliance with the 
king of Assyria, and enter into an alliance with himself. 
This indica~es that. Egypt, in the days of Hezekiah, 
was attemptmg to nval the power and influence of the 
Assyrian king. 

SYRIA, towards the middle and end of the first 
century after the age of Solomon, was making COll~ 
quests. Benhadad, king of Syria, or Damascus, re
peatedly invaded Israel, but was ultimately defeated by 
Ahab. Afterwards, recovering himself, TIenhadad in~ 
vaded Israel and besieged Samaria; but his army fled 
in a panic, which God sent upon them. In a subse~ 
quent war, Ahab was slain by him in a battle. In the 
same year, 885 B. 0., Hazae1, a servant of Benhadad, 
murdered him, usurped the throne, and raised Syria to 
the greatest height of power which it ever reached. 
He invaded Israel in the reign of Jehu, defeated him, 
and ravaged the kingdom. He afterwards invaded 
Judah, but was induced by presents, to withdraw his 
army. He, however, returned, and in the reign of 
Jehoash, sacked Jerusalem, putting to death the prin
ces, and carrying off much plunder. Hazael died in 
839 B. 0., leaving the kingdom to his son Benhadad, 
who was the third kinO" of that name. He was de
feated by Jehoash king of Israel, and his kingdom 
again brought under tribute. At a later period, in 
the reign of U zziah, king of Judah, of Pekah, the son 
of Remaliah king of Israel, and of Rezin, its own kin,g, 
~yria, was attacked by 'l'iglathpilcser, .kin~ of ASSYrIa, 
'and brought into a bondaae from whlch It has never , b 

frecovered till the present day. 

ASRYHIA was now indulrrinO" ambitious p~·ojects. 
Pul, apparently the first wl~o ~endered Nineveh the 
mistress of an extensive empire, brvugbt Israel under 
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tribute in the reign of 1\lenahem, B. C. 771. Tig
lathpileser who S~!c('c:(c,lccl Pul, reigned 1 C! years at 
Nineveh 'invaded and eonqucred Syria, and exacted 
tribute from Judah. After him f::.halmaneser, in the 
rei~n of Hoshea, invaded Israel, took Samaria, and put 
an end to that monarchy, B. C. 721. He also made 
war upon Tyre, amI besieged it five years, without 
success. Sennacherib succeeded Shalmaneser, and in
vaded Judah in the reign of Hezekiah, and took several 
towns. He was pacified for a time by the payment of 
a tribute, and went against Egypt. He, however, re
turned to besiege Jerusalem; but Hezekiah, having 
laid his letter and his blasphemy before the Lord, in 
prayer, the whole of his army were destroyed in one 
night. He himself fled to Nineveh, and was there 
mllrdered by two of his sons. 

BAnYLON, having hitherto been dependent on Nine
veh or Assyria, became an independent state, a short 
time before the reign of Hezekiah. Nabonassar, from 
whom the rise of the Babylonian or Chaldean monar
chy is dated came to the throne, B. C. 747, which 
year is called the era of Nabonassar. l\Ierodach Ba
ladan, one of his successors, was he who sent the in
sidious message to Hezekiah, for the purpose of ascer
taining the state of his kingdom. 

ll.IElIIA, also, had sometime before thiR, thrown off 
the yoke of Assyria, and become an independant king
dom under Arbaces, who reigned over it 28 years. 
'The reigns of this prince and his successors, however, 
f?r upwards of a century, are by many considered as 
lIttle better than fabulous; and the rise of the Median 
roonar~hy is dated :rom B. C. 700, during the life of 
Hezekiah, when DeJoces wad elected king. 

I? GnEEcE, Lycurgus, while Athaliah was in pos
seSSIOn ~f the throne in Jerusalem, B. C. 804, intro
duced hIS system of laws into Lacedacmon. And in 
the reign of lie:lekiah, the Spartans were engaged in 
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their fi:st feroci?us and deadJy struggles to enslave the 
Messemans, havmg begun it B. O. 74:3. 

During the reign of Joash, king of Judah, and 
while Jehoi.ac1a t~e priest was yet living, B. O. 8G9, 

. OAIt~HAGE . IS SalQ. to ~lave been founded by Elisa 
or DIdo, SIster of the kmg of Tyre; she, having, in 
consequence of the murder of her husband fled to 
Africa. ' 

In ITALY, Rome was built by Romulus D. O. 753 
which year is the era of the buildino- ~f that city' 
marked by the Initials, A. U. O. Anno (hbis Condi[,c: 
This was in the reign of Uzziah, kinO' of Judah. In 
Hezekiah's reign, the infant city was <0 yet ~ngaged in 
its contests with the neighbouring states. The rape of 
the Sabine virgins was in 750 B. O. 

FROM HEZEKIAH TO ESRA. 

THE KINGDOM OF J UDAH.-On the death of IIezekiah, 

~
was succeeded by his son, 

j a1!-{t!se1i~+The beginning of the reicrn of Manasseh 
< W s markeCf {;y extraordinary (vickedness' He entered, 

with his whole heart, in the practices ~f the heathen; 
built idolatrous altars in the courts of the temple; 
made his children pass through the fire in honour of 
Moloch; used enchantments; dealt with a familiar 
spirit, and made the streets of Jerusalem flow with 
innocent blood. His subjects seem to have entered 
with him heartily into all the wickedness; so that 
the Lord finally denounced upon his kingdom that 
doom, which about half a century afterwards was 
executed. 

Manasseh was visited with severe chastisel11mt. 
The 'king of Assyria sent an army, which took him 

41ri..~oner' and brought him to llabylo~l in fetters. 
'here, in his affiiction, he remembered the Lord God 
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of his fathers, repented of his sin, and besought the 
Lord. to pardon him; alld the Lord heard ~im, and 
restored him to his kingdom. He then set himself to 
uudo as far as possible, the mischief that he had done 
in the former part of his reign; but the people do not 
seem to have entered so· heartily with him into his 
measures of reformation, as they did into his apostaey. 
AlthollO'h he himself was pardoned, the sentence against 
the nation still remained unrepealed. He died, after 
a reign of 55 years, B. C. 64.3. He was succeeded by 
his son, 
A?no~.-He followed the wicked example of the early 

part of his father's reign; but did not follow him in his 
repentance. After a reign of two years, his servants 
conspired against him, and murdered him. The people 
resented this conspiracy, put to death the conspirators, 
and raised to the throne his son, 

Josiah'i ill the eighth year of his age. His character 
is • one - 01' the most beautiful in the whole sacred 
volume, and his efforts to reform the nation were the 
last that were made to retrieve the downward course 
of the kingdom. It was in the eighth year of his reign, 
or the 16th of his age, that he began seriously to 
seek. the Lord God of his fathers; and in the 20th 
year of his age, he had begun his measures for purging 
his kingdom from the gross and open wickednes that 
had overrun it. Having banished idolatry from the 
land, he revived the worship of the God of Heaven in' 
the temple at Jerusalem. In the course of purifying 
the temple the book of the law was found, which 
seems to have been concealed from him by a sycophant 
priesthood; and, when he read the commands of the 
law, and the denunciations annexed to them, he was in 
deep distress,. and seI}.t ~ediately to enquire of the 
Lord res~ectmg the :!:>.2ok) The reply justified his 
apprehensIOlls, that destruction was hanging over his 
kil1gdom; which, however, he was informed should not 
come. upon it iu his day. The people, although to a 
certam extent, externally reformed retained all their 
predilection for idolatry, which acdordinrrly broke out 
anew on the removal of Josiah. t) 
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tnade a dreadful carnage among the people, burned the 
temple and all the principal edifices, and made slaves of 
all whom they did not put to the sword. Zedekiah was 
carried to .Babylon, where he died. Thus was dissolved 
the kingdom of' .J udah, in the year B. C. 588; and it is 
h'om this captivity that the 70 years are to be reckoned 
to the decree of Darius Hystaspes, king of Persia, to 
restore the city and temple. 

BABYLON.-The era of Nabonassar, who may be 
considered the first king of .Babylon, has been de~ 
termined to correspond to the year B. C. 747, or three 
years after the birth of Hezekiah. For some time. 
the history is obscure, the kings of AF;syria 'lnd 
Babylon sometimes seeming to be the same, and some
times different. The general current of the history 
seems to have been, that the kings of Eabylon were 
at first governors for the kings of Assyria; but that, 
after various struggles, they rendered themselves inde
pendent. To Nabonassar succeeded several kings, 
little or nothing of whom h known, and whose names 
it is not necessary here to record. After the death of 
Sennacherib, king of Assyria, who invaded Judah in 
the reign of Hezekiah, Assarharddon, succeeded him; 
and, during the latter part of his reign, had Babylon, as 
well as Nineveh, under his dominion. He came to the 
throne during the reign of Hezekiah, and died in that 
of Manasseh. He was succeeded by 

Saosduchi1W3, of whom nothing is known. It was 
probably in his reign that Manasseh was restored to his 
kingdom. To him succeeded 
, Uhyniladan, who is supposed, on good grounds, tohave 
been the N ebuchadonosor of the book of Judith. If so, 
he occupied Palestine with his army, probably during 
the reign of Josiah, when that prince was yet too young 
to resist him. To Chyniladan succeeded ; 

Sarac or Sardanapalus.-He committed his forces 
in Chaldea to Nabopolassar, who rebelled against him; 
and, to strengthen his rebellion, invited the Medes, who 
had always borne the sway of the Assyrian e.mpire 
with impatience, to unite with him. They did so, 



124 

and the two armies besieged Nineveh. Sardanapalus, 
dreading the calamities that se~med to be coming upon 
him retired to his palace with his wives, and, having 
set {t on fire, was there destroyed, with his whole family 
and property. 'l'he allied army of Medes and Dabylo
nians. some time afterwards, took Nineveh, and destroyed 
it. N:lbopolassar associated his son, Nebuchadnezzar, 
with him on the throne, two years before he died; and; 
on his death, was succeeded by 

Nebuchadnczzar, when J ehoiakim was on the throne 
of J udc] h. His treatment of the Jews has already"been 
noticed. Under him the -Babylonian empire, or the 
first of the four great monarchies, described in the pro
phecies of Daniel, reached its greatest height. Having 
established his government in the east, he attacked 
Pharaoh ~ echo, and drove him within the boundaries 
of his own kingdom. He then set himself to strengthen 
and ornament the city of Babylon. He enclosed an 
immense space of ground within an enormous wall, 
and erected han.ging gardens, or gardens on elevated 
terraces, which have been the wonder of the world. 
Re seems to have repaired the tower of Babel, and 
fitted it to be a temple for hi~ god; and there probably 
he set up that golden image which t.he three lIe brew 
captives refused to worship. \Yhile these e\'euts were 
passing in Babylon, the nations to the west of the 
Euphrates were seeking an opportullity to revelt 
against him. The leading powers in this confederacy 
seem to have been Tyre and E;;ypt:. 'ryre had then 
become the greatest commercial cil y in the world, and 
possessed the greatest maritime power then known. 
N ebuchadnezzar laid siege: to Tyre, but .... met with a 
most resolute and formidable enemy. For 13 years he 
car~'ied on his operatimls against it, till the Tyrians, 
seemg that they were not likely to be able to hold out 
much longer, built a city on nn island, a little way from 
the shore. Thither they removed all their wealth, aDd 
left to Nah1lchadnezzar merely the walls and empty 
houses of the old city. Having thus done what he 
cou~d towards chastising 'l'yre, he turned his army 
agamst Egypt, speedily overran it, laid it desolate, and 
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loaded himself with its booty. Be then returned to 
Babylon, where becoming intoxicated with pride and 
vanity, he was struck with insanity, and,. for a t.ime, set 
aside from governing the kingdom. He was, however, 
restored, resumed the reins of government; and then 
he proclaimed to all his suhjects the character of the 
one living and true God. After his restoration he lived 
but one year, and concluded an eventful reign of 43 
years by dying, B. O. 567. 

Evil lYferodach succeeded him; a weak prince of 
profligate habits. He is supposed to have wantonly 
invaded Media, and laid the foundation of that hostility 
between the Medes and Babylonians, which proved 
the destruction of his kingdom. His relatives conspired 
against him, and put him to death. 

After a struggle for the throne, in which two princes 
became nominally kings, and perished, 

Belshazzar succeeded, who is supposed to have been 
the son of Evil Merodach, and the grandson of Nebu-; 
chadnezzar. He also was a weak and profligate prince. 
In his reign, Cyrus, the Persian commander of the 
Median and :persian army, took the city of Babylon. 
Belshazzar had made a feast for his nobles, and brought 
in the sacred vessels of the temple at Jerusalem, to be 
used in the entertainment; when, in the midst of his 
riot, four fingers of a man's hand appeared, writing 
mysterious characters on thc wall opposite to him. 
The king and his nobles ,,,ere thrown into the utmost 
consternation, and sought for some one to interpret the 
writing, but no one coulu he· found. At length the. 
queen came in to him, and informed him of ~he prophet 
Daniel. Daniel was immediately called, and mterpreted 
the writing to signify, that the kingllom was divi.d{~d 
and given to the Medes and Persians. On that mght 
the prediction was fulfilled. At the very time these 
things were proceedi11g in the palac~, Cyrus ha.d 
entered the city by the bed of the flver; and h18 
soldiers, assailing the palace, slew Belshazza~' ; and 
Darins, the Median, took possession of the cmpue. 

Thus, the first of the: four great monarchies, uescribed 
by Dahiel the prophet, fell, in the year B. C. 538, after 
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it had existed separate from the Assyrian empire about 
88 year:;.. 

THE MEDO-PERSIA:-l EMPIRE.-The Medes and 
Persians were originally two monarchi~s, of which .the 
Median first rose to eminence. PrevlOus to the time 
of Hezekiah the Medes were subject to the Assyrian 
monarchy. 'On the reverse which Sennacherib met 
with in Judah, during that reign, it is believed that the 
Medes revolted, and after a time of anarchy, elected 
Dejoces king. He reigned 53 years, and seems to 
have devoted himself entirely to the internal regulation 
and improvement of his kingdom. He was succeeded 
by his son, 

Pham'tes, who, being a warlike and ambitious 
prince, attacked the Assyrian empire, under Chy
niladan, or Nebuchodonosor; but ,was defeated, his 
capital city taken and destroyed, and afterwards he 
himself taken and slain. He was succeeded by 

Cyaxares. his son.-Oyaxares recovered from the 
Assyrians what his fathee had lost. Not, however, 
contented with this, he was eager to revenge the 
death of his father, and the destruction of Ectaban 
by the Assyrians. He accordingly attacked and de
feated the Assyrian army, and laid siege to Nineveh; 
but was obliged to raise the siege, in consequence 
of an invasion of the Scythians. Being unable to 
repel the Scythians by open force, he had recourse to 
treachery, and succeeded in having the greater part of 
them massacred i:1 one night. Having freed the 
country of the Scythians, he resumed the siege of 
Nineveh, and to strengthen his hands in this enter
prise he obtained the co-operation of Nabopolasser, 
king of Babylon. These two confederate kings took 
that great city, and utterly destroyed it, about 612 
years B. O. After this success, the two kings directed 
their forces against Pharaoh N echo, and defeated him. 
They then separated, and Nel.l'.lchadnezzar advanced 
upon those western provinces of the Assyrian empire 
t~at lay to the southward, as 8yria, Edom, and Pales
tIDe; while Oyaxares attacked those that lay to the 
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northward, as Armenia, PontuR, and C'appadocia, which 
he subdued, with great slaughter of the iuhabitants, 
Oyaxares is also supposed to have added Persia to his 
empire; although that acquisition is, by some, ascribed 
to his predecessor. He died ill the 40th year of his 
reign, leaving his throne to 

A.st!Jages, his son.-Astyages married a Lydian 
princess, to cement the peace that had been made 
between that kingdom and Media; and from that 
marriage was born Dnrius, called in Scripture Darius 
the Mede; but called by the Greek writers, Cyaxares. 
Astyages, during the same year in which Darius was 
born, gave his daughter Mandane to Oambyses, a. 
Persian nobleman, or, as others say, the Persian king, 
in marriage, and of that marriage was horn the cele
brated Oyrus. Cyrus was therefore the lephew of 
Darius, Qnd was only about one year younger than he. 
Astyages reigned 35 years. The only incident men
tioned in his history, worthy of record, is, his repelling 
the llnprovoked invasion of the Babylonians under Evil 
Merodach. In tl!is war, Cyrus, then a young !,18n, 
greatly distinguished himself. On the death of 
'Astyages, h~ag s~cceedeq. by his son 

I!!arius, _0 ;lja~1:e8 -ill but Oyr~s, his nephew, held 
the cornman of the army under hIm, and conducted 
the military operations of his reign. It was during the 
reign of Darius, that Oyrus took Babylon. as already 
noticed; after which event Darius came to Babylon, 
and there, in concert with Oyrus, settled the govern
ment of his new empire. They divided it into 120 
provinces, over each of which a governor was all
pointed. Over these governor.> there were three pre
sidents, and the chief of' these presidents, was the 
prophet Daniel. who might, therefore, be regarded as 
the prime minister of that vast empire. It was in this 
reign, when Daniel was about 80 years of age, that he 
was cast into the den of lions, for perseverinf!; in 
the worship of God, in defiance of a foolish decree 
which Darius had been persuaded by his courtiers to 
make. In about two years after the captUi'e of 
Babylon, Darius died, leaving Cyrus sole monarch of 
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the empire, B. C. 536. The Persian empire now ex
tended from the river Indus to the shore {)f the 
Archipelago, and from the Caspian and Euxine seas, 
to the seas of Arabia. 

C'lfnts on coming to the throne, issued a decree for 
the ·reE.t~ration of the .J ews; in consequence of which, 
that people assemble;l from vari?us parts of his empire, 
to the number of 42,;:)IA), exclusIve of servants, amount
ing to 7,337, making a total of nearly 50,000 persons, 
and proceeded to Jerusalem. The first care of these 
restored captives was, to rebuild the city and temple of 
Jerusalem. The jealousy of the surround:ng nations, 
especially the Samaritans, greatly retarded their opera
tions. They could not openly oppose them, because 
Oyrus was avowedly their friend, and Daniel was at the 
seat of government to protect them. But, from the 
distance of the capital, these nations had it in their 
pO"'er to throw many obstacles in thpir way. Soon 
aftel thic;, I"::;;e~ died, at i'lL' age of ~)O years; Cyrus 
also, soon afterwarJs died, in the 7th year from the 
restoration, and 70th of hi;..; age. He is one of the 
greatest men of antiquity, not in regard of his txten
sive conquests; but in reg:lrd to the nobleness of his 
character. There is, indeed some ground to hope, that 
he was a convert from heathenism to the worship of the 
true God; and the peaceful and beneficent character of 
the latter part of his reign, gives additional countenance 
to this opinion. Un the death of Cyrus, 

Cambyses, his son, succeeded to the empire, a weak 
and profligate prince. Early in his reign, he invaded 
and obtained possession of Egypt., which had formerly 
been subdued by N ebuchadnezzar. He had a brother 
named Smerdis, whom, in a fit of jealou.sy, he caused to 
be killed. But, while he was absent i.n Egypt, a 
pretender to the throne appeared, who personated 
t)merdis, the brother of Cambyses. Cambyses marched 
from Egypt against him; but, on mounting his horse, 
his..own sword fell from its scabbard and wounded him 
on the thigh, of which wound he died. 

Smer~is, the usurper, who is usually called Smerdis 
the maglan, because he belonged to the priesthood) 
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which, in Persia. was called the Magi, reicrned for a 
short time, till being detected and exposed,b by a lady 
of high rank, whom he had married, seven of the 
nobles conspired against him, and- slew him. The 
family of Oyrus being now extinct, these noltles 'agreed 
that one of themselves should be elevated to the throne. 
'1'0 determine which it should be, they 'agreed that he 
whose horse on a certain day should first neiO'h after 
the rising of the sun, should be king. This ~e~ms to 
have been an act of adoration to the sun, which the 
Penlians worshipped. The horse of Darius, the son of 
Hystaspea, one of the generals who had served under 
Oyrus, having first neighed, he was immediately elected 
king, and is known by thB nalllC of 

lJariu.~ Hystaspes, and is carefully to be disting\li~hed 
from Darius the Median, and also from two other princ'2>l 
of the name of l)arius, who afterwards attained to the 
empire. During the reign of Oambyses, and Smerdis 
the magian, the enemies of the Jews contrived to pre
vent them from proceeding with the temple, having 
poisoned the minds of these princes againRt them. 
But on the accession of Darius, he, having married 
two of ..,.the daughters of Cyrus, and affecting to reign 
as his successor, was disposed to fultil all his intentions._ 
He, therefore, issued a new decree for the rebuilding of 
the city and temple of Jerusalem; and in the Gth year 
of his reign, the second temple was finished, and dedi
cated, exactly 70 years after it had been destroyed by 
l' ebuchadnezzar. 

In the 5th year of Dariu!', Babylon revolted, aild 
was besieged by him. As in the former siege by Cyrus, 
he was constrained to attempt to reduce it by f'lmine ; 
and at length became master of it by the devotedne:;s 
of' one of his officers. 'l'his person having cut and 
maimed himself, Hed to Labylon, pretending that he 
had been so treat~d by Darius. He thus obtained the 
confidence of the Babylonians, and found an opportu
nity of betraying the city to Darius. Darius then 
began to think of extending his empire towards the 
west. He already possessed Egypt on the south, and 
Asia Minor on the north of the l\lediterraneun: but he 

G2 
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proposed to him self an expedition against the Scythians 
who inhabited the country between th.e Danube &nd 
the Don, under pretence of avenging the Scythian 
invasion of Media, 12U years before. He accordIngly 
crossed the Hellespont by a bridge of boats, marched 
through Thrace, an,d cr,osse~ the Danube by anot~er 
bridge of boats. '1 he t-)cythIafolS retreated before him, 
till, finding no sustenance for his troops, ~e was com
pelled to return, having l?st one~half of hIs army. :S:e 
then purposed to extend hIs empIre eastward. In thI8 
he succeeded better, and laid India, or at least that part 
of it which borders on the Indus, under tribute. 

In the 18th year of his reign, commenced the war 
,between the Persians and Greeks, which brought so 
manv calamities on both nations. A sedition, in some 
of the Greek Islands, of the people against their 
governors, led to an application to the Persian governor 
of Asia, from one of the parties, for assistance. This was 
granted, and that interiereace led to a hostile expe
dition into the Persian province of Asia Minor, the 
capital of which was Sardis, in which the Athenians 
took part. The Greeks proceeded to Sardis, which 
they plundered and burnt; but were compel!ed to 
retreat, and were defeated before they could reach their 
ships. Darius could never forget this insult on the part 
of Athens, and determined on an invasion of Greece. 
He sent au army across the Hellespont, round by 
Macedonia, a fleet being appointed to follow and co
operate with it. The fleet, in douLling the Cape of 
1I10unt Athos, was overtaken by a storm, and totally 
«isaoled, having lost 300 ships and 3, i,U\Ki men; and 
the army having encamped without sufficient precau
tion, was attacked by the 'l'hmcians, and so roughly 
haudled, that it was forced to return to Asia. Darius, 
however, was Dot to be diverted from his project of re
venge, but fitted out another army. This he sent directly 
across the Archipelago to Attica. There it was met 
011 the plain of Marathon by a small army of Athenians, 
under Militades, and totally defeated. 'rhe remains of 
the army escaped to the ships, and returnd to Asia. 
Still determined upon his scheme of reveurre Darius t:> , 
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fitted out another army, which he determined to lead 
in his own person; but being now an old man he first 
took the precaution of settling the succession.' Havincr 
d?ne thi~, ~e died, in the .:3Gth year ~f his reign, leavin~ 
hIs dommIOns, but leavmg also hIs quarrel with the 
Greeks, to his son Xerxes, B. C, 486. During the 
reign of Darius, Ezra, the Jewish scribe, was born' but 
his public operations belong to a subsequent reign. ' 

The conclusion of the reign of Darius Hystaspes 
brings the Persian history down to the end of the 7th 
period of 500 years from the creation. We DOW, there
fore, pause and take a brief view of the other nations of 
the world during the same period. 

EGYPT having fallen under the dominion of the 
Babylonian empire, and soon after under that of Persia, 
from this time held the rank only of a tributary state. 
All the countries round Palestine were in the same cir-
cum stances. 

GREECE.-It has been already mentioned, that, so far 
back as 884 B. C. while Athalia reigned in Judah, 
Lycurgus had settled the constitution of Lacedremon, 
as a monarchy, with great powers conferred on the 
aristocracy. 

Athens was then governed by Archons, a kind of 
hereditary magistrates. These about 75-:1: B. O. while 
Jotham, son of Uzziah, was king of Judah, about the 
time of the building of the city of Rome, were ex
changed for elective Archons, who enjoyed this office 
only 10 years. After about 60 years' experience of this 
mode of government, a further change was made. and 
the government placed in the hands of nine Archons, 
who were elected annually. 

But althoucrh the legislative authority was nominally 
in the hands ::'of the people, the executive was in the 
hands of the nobles. This gave rise to continual con
tests between ruling families. Some remedy was 
required, and Draco was called to furm a code of laws, 
624: B. O. His laws were so absurdly severe and san
guinury, that they could not be e::eeuted. A further 
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time of confusion ensued, when Solon was invited to 
reft.rJll the con~titution. He executed his task with 
great success, an.d construed a c.od.e o~ laws, which 
forms the basis of the laws now eXIstmg In most of the 
kingdoms of Europe. The Romans founded their laws 
upon those of Solon; and, thro.ul?~ the Romans, ,they 
have been diffused over the cIvIlIzed world. Solon 
flourished 594 B. C. when Zedekiah was king of Judah, 
tributary to ~ elmchadnezzar, and about the time of the 
birth of Cyrus, afterwards king of Persia. 

The constitution of Sparta was highly aristocratical; 
that of Athens was continually becoming more demo
cratical. In nearly all the Greek republics, there was 
a pepetual struggle betweeen the nobles and the people, 
the former looking to Lacedremon as their protector, the 
latter to Athens. Athens itself was agitated by similar 
conflicts between the nobles and the people. In the 
course of these struggles, Pisistratus, a popular leader, 
seized the Acropolis, and reigned over the citj as a 
king for 33 years, although his reign was twice inter
rupted. He was succeeded by his sons Hipparchus and 
Hippias; but they becoming tyrannical, first one was 
killed, and then the other was forced to retire from the 
city. He fled to Darius Hystaspes, who now reigned 
in Persia. Aftel' the expulsion of Hippias, the old dis
putes between the aristocracy and democracy were 
renewed. Isagoras was banished, and applied to Sparta 
for aid, who readily granted it. The Athenians were 
thus threatened with a war with Sparta, and applied to 
Persia for help; but they received a haughty reply, 
requiring them to subject themselves to Darius. In the 
mean while, Hippias had prevailed on the Persian 
governor of Asia Minor to espouse his cause and to 
insist on his being reinstated' in the gover~ment of 
Athens. This the Athenians peremptorily refused to 
comply with, and thenceforward regarded themselves as 
at war with Persia. 

Soon after this, Darius sent heralds into Greece de
ma~ding earth an~ ~ater, as tokens of subjection; 
whlCh demaJ?-~ was lOdlgnantly rejected by Sparta and 
Athens. V\ hIle matters were in this precarious state 
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between Persia and Greece, the Athenians were led to 
take part in that expedition into Asia Minor, which has 
been already noticed, in which Sardis was burned. 
'l'h~n fo~lowed the i1lV~sion of Greece by Darius, in 
whIch hIS ~rllly waS defeated, at Marathon, by Mihiades, 
the Athelllan general. 

ROME.-According to ancient traditions which are 
the onJy authority extant for the history of nome, at its 
commencement, Rome was founded, B. O. 757. It was 
for the two fii'st centuries of its existence, a monarchy, 
and ~he chief occupation of its kings and citizens, was 
fightmg, and gradually subduing the neighbouring states, 
or incorporating them into their body politic hy treaties. 
'The first king was 

RO?nulu~, the founder of the city, who reigned 30 
years. Having collected a number of loose persons 
together, all males, he procured wives fin' them, by 
inviting the neighbouring tribe, called Sabines, to a 
religious festival, and there directing his men to seize 
upon the women. This created a 1var, which ended in 
the two nations being incorporated in one. Having 
subdued several of the other tribes, he was kIlled by his 
senators, B. C. 71'1. After an interregnum, he was 
succeeded by 

NUriLa Pompilius, who was of a pacific disposition, 
and gave his attention chiefly to the internal regulation 
of his kingdom. To him slicceeded 

l'ulrus Hostilius, 13. O. l;t~O, who reigned 32 years, 
while ManasEeh was king of' Judah. In his reign wa:-l 
the celebrated battle hetween the Horatii and the 
Curiatii. The Albans and the Homans were at war for 
superiority, when it was agreed to leave the matter to 
the event of' a battle, to be fought between thr~e chosen 
men on each side. Three brothers, on each SIde, were 
chosen, when the Roman champions proved vi~torious. 
'Tullus Hostilius is said by some to have been krlled by 
lightning, with his whole family; by others, he is said 
to h!lve been murdered by Ancus Martius, who suc
ceeded him. 

Ancui Martius came to the throne, B. O. G33, during 



134 

the reign of Josiah in J ud!.h. He was a warl~ke prin.ee, 
and subdued the Latins, and several other neighbounng 
tribes. He died, leaving two sons, the eldest only 
fifteen years of age; he left them to the care of Tarquin, 
the son of a merchant of Corinth. Tarquin took advan
tage of the youth and inexperience of his pupils to obtain 
the throne for himself. 

Tarquin came to the throne B. C. 609, about the 
time that J o~iah was killed by Pharaoh N echo. His 
reign was occupied in repelling the invasions of the 
neiahbouring states, and subduing them. He greatly 
str~ngthened and beautified the city, and constructed 
those celebrated aqueducts, for draining and cleansing 
it, that were accounted among the wonders of the world. 
Tarquin reigned 38 years, and was assassinated in his 
palace by the sons of Ancus Marti us , whom he had 
originally deprived of the kingdom. He was succeeded 
by 

Servius TullitGs, his son-in-law, B. C. 572, during the 
reign of Nehuchadnezzar, king of Babylon. He 
reigned 44 years. He was a politic prince, and, with 
much sagacity, introduced important changes into the 
constitution. Till his reign, all Roman citizens, rieh 
or poor, had contributed equally to the funds of the 
city. Servius proposed to ease the poor, by laying the 
burden chiefly on the rich. This he accomplished by 
a dexterous distribution of the people into classes and 
centuries. Servius had under his care two sons of 
Tarquin, the former king. One of them, Tarquin, to 
whom he had. given his daughter in marriage, formed a 
conspiracy to obtain the throne, in which he was at first 
disappointed, but was afterwards successful. Serviug 
was murdered, it is said, at the instigation of his own 
daughter. 

Tarquin II. surnamed the Proud, succeeded him, 
B. O. ?29, and reigned 25 years. He proved a most 
despotic and cruel tyrant. At length, in consequence 
of an outrage committed hy him upon Lucretia a 
Roman lady, he was deposed and Ro~e became from , , 
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that time, a republic, B. C. 505. This was in the reign 
of Darius Hystaspes. 

CARTHAGE had been founded by the Phrenicians, on 
the coast of Africa, about the time of the foundation 
of the city of Rome, or a little before that era. Like the 
people from whom they sprang, the Oarthaginians were a 
maritime people, and early became acquainted with the 
gold mines in Spain, from which their city acquired 
great wealth. Little is known of their ancient history. 
It appears that they were formidable by sea in the time 
of Oyrus and Cambyses, kings of Persia. In the year 
B. C. 503, which was during the reign of Darius 
Hystaspes, they entered into treaty with the Romans. 
The treaty related chiefly to matters of navigation and 
commerce; but from it we learn that the whole island 
of Sardinia, and part of Sir,ily were then subject to 
Carthage, and that a spirit of jealousy had already 
begun to manifest itself between the two republics. 
Till this time, the Oarthaginians had paid tribute to the 
original Afhcan tribes for the ground on which their 
city stood. They now attempted to free themselves 
from this tribute; but, notwithstanding their power, 
they did not succeed. They were obliged to conclude 
a peace, one of the articles of which was, that the 
tribute should be continued. 

EIGHTH ERA. 

Ezra. 

A. M. 3500.-B. C. 500. 

This ~ finds the whole western part of Asia, from 
the Indus to the shores of the Archipelago, and also 
Egypt, under the dominion of the kings of Persia. 



136 

Profane history has now begun to assume a p~ecise and 
authentic li:;rm; and many documents are still extant, 
Le~ides the i"'a~red Scriptures, which shed a clear and 
&teady light on the affairs of men at this era . 

.JlJDEj. was now a tributary kingdom, the history of 
whit:h is involved in that of Persia, awl the monart:hies 
which succeeded the Persian. \\'e, therefore, COIIl

mence this period with 

PETISTA.-At the conclusion of the former era, B. O. 
5,:i), Darius Hystaspes was on the throne of Persia, 
and we noticed his history till his preparation for a 
second invasion of Greece, which, however, he did not 
live to accumplish. He died, leaving 

Xer.as, his son, as his successor. The first care of 
Xerxes was to prosecute the invasion of Greece, for 
which preparations were made by his father. To pre
vent the Greeks from receiving assistance from their 
colonies in the west, he entered into a treaty with the 
Carthaginians, by which they undertook to attack the 
Greek settlements in Sicily. He then proceeded with 
his armv to Greece. He took the same route which 
Darius had taken on his invasibn of Dcythia, crossing 
the Hellespont, as he did, by a bridge of boats into 
Tbrace, and passing [Jong the head of the Archipelago 
through the southern part of Macedonia. He then 
turned southward towards Attica, but was withstood at 
the straits of 'l'hermopyl&, (a narruw pass in the 
suuthern part of 'l'he~saly, between the mountains and 
the sea,) by Leonidas, with 31;() Spartalls, and as mnny 
other Greeks as made up the whole number to 4r)()f), 

This little oompany, aided by the nature of the ground, 
arrested the progress of the whole Persian army for 
two days, till a Greek betrayed it, by leading .1 'ersian 
detachment across the mountains. The Greeks seeing 
themselves menaced with :m attack on their rear 
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retired, with the exception of Leonidas, and the remains 
of his 300 Spartans, who keJ:lt their ground till they 
were overpowered and cut to pIeces. The Persian arm v 
then proceeded southward to Athens. The Athenim{5 
retired to their ships. and placed their wives and chil
dren, for protection, in cities on the opposite side of the 
Peloponnesus. ); eanwhile the Persian and Greek 
fleets were assembled near to one another. The Persian 
occupied the Athenian port of Phalerus, and the Greek 
fieet under the command of Themistocles, the neigh
bouring straits of ~alamis. There the Persians deter
mined to attack them; but the narrowness of the straits 
rendering it impossible for their huge armament to act 
in concert, the Greeks contrived to throw it into con
fusion, and utterly destroyed it. The ~hattered remains 
of this fleet retired to the opposite shore of "\sia. 

Xerxes, seeing his fleet de:3troyed, and fearing that 
the Grech would sail ftw the Hellespont, and interrupt 
his return to Asia, fled thither; and finding hIS bridge 
of boats broken by storm;:;, was under the ncccssity of 
crossing the strait in a small fishing boat. 

vVhile Xerxes was sufi:ering these disaste~n Greece 
his confederates in the west were equally ltnstcce,,~j'lll. 
Hamilcar, the Carthaginian general was surprised and 
slain in his camp by Gelo, the ~icilian king, and his fleet 
and army totally destroyed. 

After the departure of Xerxes for Greece, Manlonius 
retired with the army to Thessaly, and then returning 
next year, and finding the Athenians still determined 
not to submit, burned whatever remained of the city, 
and committed all manner of excesses. But tlle' 
Greeks of the Peloponnesus had collected an army, allll 
were marching towards the Isthmus of Corinth, by 
which they threatened his communication with Thracy 
and Asia and he retired to B<£otia. There the Greek 
army, co~manded by Pausanias, king of Lace~remon, 
an.ristides, the Athenian general, followed hm1, and 
came up, with him ncar the city of Platcea; .where t.he 
Persian army was totally routed, and cut to pleces, With 
the exception of 4U,UOO men, whom Artab~zns, a 
Persian general, foreseeing how the battle was likely to 
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issue, withdrew early from the field, and brought to 
Byzantium, where they re-crossed the Hellespont into 
Asia. 

On the same day with the battle of Platrea, the com
bined Greek fleet attacked and destroyed the Persian 
fleet at Mycale, a promontory on the coast of Asia. 
The Persian ships were drawn up on the shore, sur
rounded by a rampart, and defended by a land army; 
but the Greeks forced the rampart, and burned the 
ships. Thus ended the celebrated expedition of Xerxes 
arrainst Greece; and in consequence of those victories, 
the Greeks were delivered from any further invasions 
from Persia, or the east. 

Xerxes, on the defeat of his armies, retired from 
Asia, and took refuge in Susa, the Persian capital. 
There he gave himself up to the greatest licentiousness. 
In the meanwhile, the Greeks were prosecutiag the war 
against him with vigour and success, and depriving him 
of his possessions. eimon, the Athenian commander, 
in one day destroyed a fleet, said to be equal to that 
which had beeu destroyed at Salamis, and defeated an 
army eq~*.~ that which was defeated at Platrea.".:4\t 
length ,anes, the captain of his guard, f<*med 
a conspiracy against him, and put him to death, 
B. O. 465. 

Artaxe1'xes, surnamed Longimanus, who is believed 
to have been the AhasuE>rus of the Book of Esther, snc
ceeded him. He secured himself on the throne by putting 
to death Artabanes, and defeating his partizans. He 
then celebrated a great feast, on which occasion it was, 
that Vashti, the queen, was repudiated; and Esther, a 
Jewess, made queen in her stead. Towards the begin
ning of his reign, the Egyptians revolted from him, 
being aided by a fleet and army of Athenians. 
Artaxerxes sent an army againl't it; but it was defeated 
wit~ grea~ slaughter! and the remnant of it shut up and 
beHe~ed lD I'I~empl~ls. ~rtaxerxes sent anoth:r ;~y 
to raIse the SIege, III whIch he succeeded, havmif{'le
feateu the revolters. \ 

In the 17th year of Artaxerxes and 458 B. 0., Ezrli, 
the Jewish priest and prophet, now in captiyity, obtained 
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proba~ly: through the interposition of Esther, an ample 
commlSSlOn to retum to Jerusalem, with as many Jews as 
chose to accompany him. Ezra immediately addresser] 
himself to the work of bringing into order the little 
community over which he presided. He revived the rites 
and ceremonies of the ,Jewish church, according to the 
prescribed order; he settled and arranged the canon of 
Scripture, and transcribed the Old Testament from the 
old Hebrew character, which had fallen into disuse, into 
the present Hebrew, or Ohaldee character. This did 
not change in any respect the words of Revelation. It 
was not a greater alteration than writing or printing the 
Dible in the present Homan character instead of the 
black letter, which was in use when our present trans
lation was made. He also arranged, or ::18 SOUle think, 
established the synagogue service. 'Yhilrlt Ezra was 
engaged in these important works, Nehemiah was 
.erving as cup-bearer to Artaxerxes; and intelligence 
having reached him, that the walls awl gates of 
Jerusalem were still in ruins, he was deeply affected, 
and procured, probahly through the influence of Esther 
also, liberty to repair to Jerusalem and to do what
ever was necessary for completing the defences of the 
city. He arrived about eleven years after Ezra. 
Having made considerable progress in restoring the 
city and polity of the Jews, he returned at the 
appointed time to Persia; but almost immediately 
came back to Jerusalem a second time, when he f()und 
that abuses had again begun to appear. The sabbath 
was openly violated. and many of the leaders of the peo
ple had married heathen wives: and he set himself, with 
renewed vigour, to correct these abuses. While these 
important operations were in progress at Jerusalem, 
under the direction of Ezra and Nehemiah, the cele
brated lPeleponnesian war commenceu between the 
Spartans and Athenians. Artaxerxes, although he was 
solicited hy both parties for aid, seems to have declined 
taking either side. He sent an ambassador to Sparta; 
but before his return, Artaxerxes himself had died, 
B. C. 424. On his death, his succession to the kingdom 
was contested. Xerxes, his son, mounted the throne, but 
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reigned only forty-five days, being murdered by his 
brother So,qdianus. Bogdianus· attempted to get 
another of his brothers into his power, whose name was 
OChltS whom his father had made governor of Hyrcania 
but O~hus suspecting his brother's intention, raised an 
army, came against him, defeated and slew him, 
after he had reigned only six months and fifteen days. 
Thus he established himself on the throne, and took 
the name of Darius. He is that prince whom historians 
call 

DMius .Nothus.-In his reign, Egypt revolted from 
Persia, and successfully defended itself during the life 
of Darius and the lives of some of his successors. In 
his reign also the temple of Samaria was built to rival 
that at J erURalem, which increased the enmity between 
the two nations. Darius N othus sent his son Cyrus as 
governor to Asia ~dinor, and he gave such assistance to 
the Lacechemonians in their war with Athens, as enabled 
thm to de;"','t the ~\thenian fleet, and to put an end to 
the war. Darius Nothus died about the time of the 
conclusion of the Peloponnesian war, B. O. 405. 

Arta:u'}'J.:es. surnamed by the Greeks, JUnemon, suc
ceeded him; but Cyrus, his brother, who commanded 
in Asia Minor, instigated by an ambitious and unprin
cipled mother, laid a plot to wrest the empire from him. 
The plot was diwovered, but by the influence of his 
mother, he was pardoned, and sent back to his govern
ment. But here again he employed the opportunity 
which he enjoyed of having intercourse with the 
Greeks, to form another conspiracy against his brother. 
He hired a mercenary Greek army, and with it, and 
such other troops as he could raise in Asia, he marched 
against Artaxerxes. The two brothers met with their 
armies, at Cunaxa, in the province of Babylon, where 
Cyrn~ was defeated and slain. 'The Greek troops had 
remamed unbroken, arid now had no resource but to 
a~tempt a retreat to their own country, in the face of a 
victorions enemy. Their general, Clearchus, fell by 
treachery into the hands of the Persians and was 
slain: and the command devolved on the' celebrated 
Xenophon, whose history of the retreat of t.he 10,000 
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Greeks ~o the shores of the Euxine, and thence to 
Greece, IS one of the most instructive and interesti,)", 
military histories extant. '" 

A new war breaking out with Sparta, which siilce the 
conclusion of the Peloponnesian war, had ruled Greece 
with a rod of iron, the Spartans invaded Asia 1\1inor 
and the Persian forces being unable to arrest theil: 
progress, Con on, an Athenian exile, advised Artaxerxes 
to place a fleet at his disposal. 'The advice was 
adopted, and Conon, having organized a powerful con
spiracy against the Spartans, came up with their B.eet 
at Cnidus, and totally defeated it. He then obtained 
liberty to repair to Athens, and restore the fortifications 
of the city, which soon became as formidable as ever. 
'l'he Spartans were thus reduced to the necessity of 
making peace with the Persians. 

The latter years of the life of Artaxerxes were em
bittered by dissentions in his own family. He died in 
the 94th year of his age, and the 40th of his reign 
B. C. 359. On his death, 

OChU8, his son, succeeded him, having cleared his 
way to the throne by the murder of' those of his 
brothers who rivalled him in the succession. These 
murders he s90n followed up by an indiscriminate 
massacre of all the royal family, without distinction of 
sex, age, or character. On his accession, the western 
provinces revolted, but returned to their allegiance. 
Egypt had never been thoroughly subdued since the 
last revolt. N ectanebus was now king of that country. 
Ochus marching into Egypt, lost a large pr2portion of 
his army in the quicksands of Lake l::lorbonis. He, 
however, succeeded in driving N ectanebus out of the 
kingdom. Nectanebus was the last native king of 
Egypt; that fine country having, frOID that day till the 
present, been under the dominion of -foreigners. But 
while Ochus was in the midst of his success, he was 
laying the foundation for his own destruction. He had 
a favourite servant named Bagoas, an EgyptIan, who 
accompanied him' and Ochus not satisfied with sub
duing Egypt, insuited its religi~n, killed the sacred ~lUll, 
and gave his flesh to his attendants. Baguas determmcd 
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to revenge this insult, and at length succeeded in poi. 
soning Uchus. . , . 

Arses, the youngest of the kmg s sons, was raIsed to 
the tht'one by Bagoas; but not finding him sufficiently 
compliant, Hagoas poisoned him also, B. O. 338. He 
then hronght forward a descendant of Darius Nothus, 
named Codomannus, and placed him on the throne. 
Cod oman nus took the name of 

Darius Codomanllus.-Fearing that he might be 
treated by Ragoas, as Ochus and Arses had been, he 
put Bagoas to death, and thus secured himself on the 
throne. But the Persian empire was now hastening to 
its ruin. The affairs of Greece had by this time fallen 
under the undisputed direction of the king of Macedon, 
and Alexander, the son of Philip, had combined the 
whole strength of its various tribes, in Ii long threatened 
enterprise against that great, but ill compacted empire. 
The events that led to the downfall and death of Darius, 
belong rather to the history of Greece than of Persia. 
vYe merely mention here, that Alexander passed over 
to Asia at the head of the Greek army, and defeated 
the forces of the Persmns in several battles, the last of 
which was ncar Arbela. Darius, after this defeat, fled 
to Ecbatana, the capital of Media. On Alexander's 
approach, he retired to Bactria, and was there murdered 
by Bessus, the governor of that province. Thus fell 
Darius Codomannus, and with him the Persian empire, 
B. O. ~r30, after it had existed, from the taking of Baby
lon, 20!:! years. 

vVe shall here pause, as we did at the reign of 
Hezekiah, and bring down the history of the other 
nations to the time of Alexander' when the whole 
pol!tical aspect of the world underw~nt a mighty revo
lutIOn . 

. GREEoE:-It . has already been noticed, under the 
hIstory ot PertHa. ~hat Xerxes succeeding Darius, at
tempted to carry tUto efFect his father's schemes of 
revenge, and)nvaded Greece with fill immense armament 
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which was totally destroyed in the different battles of 
Salamis, Platrea, and Mycale. After these victories 
the Greeks. continued still to carryon the war with 
Persia, chiefly by descents on their coasts, till peace 
was concluded, in the reign of Artaxerxes, the son of 
Xerxes. 

The Spartans were at this time, the acknowledged 
leaders of the Greek confederacy, but their kinlJ' Pau
sanias, carrying himself proudly and cODtemptu~~sly to 
the allies, they put themselves under the patronage of 
Athens. From this time the Athenians held the 
decided ascendency at sea, and over those Greek states 
and colonies which were approached by sea. At first, 
they used their influence with equity and moderation; 
but gradually feeling their strength, they became more 
haughty in their conduct, and more dictatorial in ex
acting the service of their allies. The result was, 
that the allies of the Athenians eventually became 
subjects, fi'om whom the Athenians regularly exacted 
tribute; but they were impatient subjects, and ready 
to avail themselves of any opportunity to emancipate 
1hemselves. 

The Spartans eyed the growing power of Athens 
with jealousy, and were prepared to embrace the first 
plausible occasion of going to war with it. Such an 
occasion was not long wanting. The gOTernment of 
Athens was yearly becoming more democratical, and 
the management of the affairs of the state falling under 
the influence of demagogues; these, to obtain influence, 
or retain it, were under the necessity of proposing 
popular, measures. Gimon, the son of the celebrated 
Miltiades, himself a great military leader, attained to 
the chief influence in Athem; and being a man of 
immense property, he secured his popularity by spend
ing it freely among the people. Others, who followed 
him, had not the same means of bribing them; but 
they, to supply this defect, proposed to the people to 
take for themselves, the same indulgence out of the 
public treasury. They voted to themselves money f~r 
attending on the great councils of the nation. Thls 
naturally threw the power o'\1er public affairs into the 
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hZlllds of the most worthless of the people, whose ear 
waS always open to whatever yroposal.; their. or~tors 
might make, for the .ptupo~e of pampermg thelr H.lle
ness, or feeding thcu yamty; and thlJ.t orator, who 
flattered them most, was sure to be the I?ost popular, 
and to have most power. In these Cll'CUU1stances, 
nothino- could exceed the folly, or the flagitiousness of 
many ~f the mea~ures adopted by the :l.thenians. Thus 
corrupted, they ?ecame idle ~nd dIssolute; and were 
under the nect':;slty of supportmg themseh'es by exac
tions made on other states. This roused the impatience 
and enmity of their allies; and the Lacedremonians, on 
the watch tor an excuse to attack them, soon found one 
in the discontent of the Athenian subjects. 

'rhese were the circumstances that led to the cele
bratell Peloponnesian war, which, for nearly thirty 
,years, raged in l+reece, with an animosity, a reckless 
barbarity, and regardlessness of public faith, scarcely 
to be paralleled in the history of any other country. 
On the one side were ranged all the states of Pelopen
nesus, except Argos and Jl..chaia, which were neutral; 
and all the states of northern Greece, except Thessaly 
and Acarnania. On the other, the Athenians had with 
them the islands and maritime towns. At the head of 
the Peloponne~ian paTty, was Lacedremon, which was 
one of the most oligarchical states in Greece; yet, such 
had been the oppres;;ive conduct of republican Athens 
to all th08,e st~lt(:., that were under its power, that the 
Laceda:monians were enabled to represent the war as 
OIle wag'ed by them for the liberties of Greece. The 
war was carried on, at first, by inroads of the Pelopon
ne~iallS into ~\.ttica, which the Athenians, unable to 
resist, retaliated, by descents on the coast uf Pelopon
nesus. Pericles, an able statesman and general, was at 
the head of the Atheniall atl:"airs at the commencement 

/of the WJ.l"; but, in the second year of it, he died, and 
then the government fell into the hands of men of an 
inferior description. This war, between the great 
patron of oligar~hy on the one Bide, and of democracy 
on the other, kmdled strife and civil war in many of 
those states of Greece, in which the parties were nearly 
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balanced. The oligarchal parties manreuvred to bring 
their states into conn ex ion with Lacedremon, that they 
might govern through means of their influence' and 
the democratic . parties wished, for a similar reas~n, to 
be connected wIth Athens. In some of these civil 
contests, particularly in that which took place in 
Corcyra, the scenes of treachery and cold deliberate 
cruelty were hideous beyond description. 

Several times, when one of the parties was reduced 
to straits, overtures of peace were made, but rejected 
by the opposite party; till, in the tenth year of the war, 
a temporary peace was concluded. It was, however, 
only a breathing time; and the struggle soon recom
menced. At this time, the affairs of Athens were con
siderably under the influence of a young man, one of 
the most remarkable characters of Grecian History
Alcibiades. He was of noble birth, of great wealth, 
great talents, most accomplished address; but artful, 
ambitious, profligate, and utterly destitute of principle. 
He was a pupil of the celebrated philosopher Socrates. 
who flourished at this time. Alcibiades, impatient of 
the narrow sphere of warfare in which the Athenian:;; 
were engaged, prevailed on them to attempt a foreign 
conquest in Sicily, holding out to them many plausible 
reasons for the enterprise. He was put in chief com
mand; but the people were jealous of him. He had 
enemies at home, who plotted against him in his 
absence. One result was, that he was removed from 
the head of the armament, and forced into exile; the 
next result was, that the expedition totally failed, and 
its failure involved the ruin of the Athenian fieet und 
army. The Athenians made powerful efforts for the 
maintenance of their influence and their liberty, and 
might probably have succeeded in reco:ering their 
prosperity, had not the commander of theIr fleet per
mitted himself to be surprised in the harbour ~f JEgos
potamo~, in the Hellespont, by the Lacedremoman fleet, 
under Lysander; when the Athenian fleet was totally 
destroyed. This sealed the fate o~ Athens. T~e 
Greek fleet sailed to the unhappy CIty, blockaded It, 
and at length compelled the Athenians to surrender. 

H 
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They then proceeded to demolish the w~lls,. which 
operation was conducted to the sound of musIcal mstru
ments-as if celebrating the recovery of the liberties 
of Greece. They also changed the constitution, and, 
instead of a republic, put it under the command of thirty 
of the aristocracy; who are usually known by the 
desiO'nation of the thirty tyrants. These thirty oli
garcllists soon abused their power so much, that they 
tlll"Ced into exile a large proportion of the influential 
citizens; and the people submitting with reluctance to 
their oppressors, the exiles under Thral' bulus, secretly 
assembled, obt::ined possession first 0 e port, and 
afterwards, the city, and proclaimed w the demo-
cratical constitulion, B. O. 401. In the following year, 
Conon obtained a fleet from Artaxerxes JHnemon, the 
.l:'ersian monarch, with which he defeated the Lace
dremonian fleet; and, afterwards sailing for Athens, he 
rehuilt the walls, and thus raised Athens to nearly its 
former greatness. It was at this time that the Greek 
mercenaries engaged themselves in the service of Oyrus, 
the brother of Artaxerxes, to dethrone that monarch; 
in which expedition Oyrus was killed, and the Greeks, 
under Xenophon, performed their celebrated retreat. 
Meanwhile, the contests between the oligarchies and 
the democracies of the Greek states were proceeding 
with their usnal violence. In the midst of one of these 
struggles in Thebes, two men of singular talents attained 
to the chief influence; placed their city, for a time, 
at the head of the affairs of Greece; and permanently 
changed the relative position of its difterent parties. 
These were Epaminondas and Pelopidas. The demo
cratic party being predominant in Thebes, a war broke 
out between them and Lacedremon, in which Epami
nondas, by a change in the usual mode of conducting 
battles, totally defeated the Spartan army with inferior 
fvrce. Thi~ first of tho,e battles, which broke the 
power of Sparta, was fought at Leuctra, n. O. :37l. 
l':paminondas afterwards invaded the Laconian territory, 
ravaged the country, and built a city in the neiO'hbour
h.-,ou of Sparta, which he called JUessena and O'~ve it to 

. ' b 
the ]Hcssemans, whom the Spartans had kept for several 
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centuries in the most rigorous bondage. This proved 
an effectual curb on the power and prosperity of Lace
dremon. 'fhe war still continuing, Epaminondas again 
elltered the Peloponnesus, and again defeated the 
Lacedremonians, near Mantinea, B. C. 3()1. Thus the 
Spartans. were deprived of that preponderating influ
ence, whICh they had exerted over the affairs of (}reece, 
for nearly 500 years; but Epaminondas was himself 
killed at that battle; and, with him, vanished the power 
of Thebes. 

Meanwhile, Maced£)l1, hitherto scarcely known in 
Grecian history, was rising to power and eminence. 
Philip came to the throne, B. C. 31iO. The situation 
of parties in Greece furnished him with a favourable 
opportunity of interfering with its afiilirs. By "a series 
of able manccuvres, partly military, and partly diplo
matical, he gradually extended his influence, till he was 
elected general of the combined Greek army. It was 
to resist his growing influence, that the celebrated 
Demosthenes exerted his unexampled eloquence. At 
length Athens and 111 acedon cami..! into direct conflict 
with one another; and the result was, that the Athenian 
army was defeated at Chreronea. This battle, which 
annihilated for ever the independence of the Greek 
states, was fought, B. C. 338. 

PhiHp was now the first potentate of Greece, and 
began almost immediately to make preparations for in
vading Persia with the united Greek army. But, in the 
midst of his preparations, he was assassinated by a young 
Macedonian of rank, leaving his crown and his enter
prise to his son Alexander. 

On Alexanc{er's coming to the throne, his first care 
was to" establish his authority in Greece. Some 
symptoms of resi~tance to him were manifested in 
Athens and Thehps; but he suddenly appeared in t~e 
heart of Greece with an army, and. crushed all OPPOSI

tion. Thehes held. out against him; but a ~kirmish 
taking place between his troops and the 'l'hebans, 
before the wans of the city, which brought on a general 
engflCfement the Thehans were defeated and fled. The 

t> , ;:, h . 
troops vf Alexander following closely, entere(,Jft e Clty 
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along with them; and the soldiers, finding themselves 
within the city without any control, and many of them 
belono'inrr to cities over which the Thebans had do
minee"'red with the utmost pride and iusolence, began 
elll indiscriminate lllassacre, and ultimately levelled the 
city to the ground-murdering:. or making slav~s of aU 
the inhabitants. This executIOn struck terror Illto the 
rest of Greece; and enabled Alexander to carry for
ward his scheme of the invasion of Persia, without in
terruption. 

~~lexander then crossed the Hellespont, B C. 334, 
into Asia ::l1inor. There he was met by tht;! Persian 
troops, whom he defeated at the passage of the Grani
cns; and thus cleared his way to the possession of the 
whole of Asia Minor. After arranging the affairs of 
Asia ':\lino1', he proceeded towards i::lyria, and crossing 
1\lount Taurus, encountered the Persian army, under 
llm'ius Codomannus, at Issus, and totally defeated it. 
He then proceeded along the sea-coast of Syria, pos
sessing himself of the various towns on his route. He 
WitS resisted by Tyre, but after a siege of two years, 
took it hy storm, and destroyed it. He then proceeded 
to Egypt, which fell easily into his hands; and there 
he founded the city of Alexandria. Having settled the 
ufiitirs of Syria and Egypt, he proceeded eastward 
tm~ard" Persia, where the Persian king had been pre
parmg an army to resist him. 'l'he two armies met at 
Gaugamela, near Arbela, on the east of the Tigris; 
where the Persian army was again defeated, and thus 
the fate of Asia ,,-as decided. Darius f1{'d to Ecba
talla, and afterwards to Bactria where he was assas-
sinated. ' 

. Alexander then took possession of Babylon. He 
afterwards occupied himself in subduinCT some of the 
neighbouring tribes. He crossed the Indus and rrained 

• • ' Ij 

so~e vlctones over the people that inhabited these 
reglOns. But here his soldiers mutinied refusinO' to ac
company him further, so that he was u~der th: neces
sity of returning westward. He came to Babylon, 
where he died of fever, supposed by some to have been 
occasioned by poiwu, B. C. 323. 
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Ror.1E.-From the time that Rome became a repub
lic, its history, for several centuries, is occupied chiefly 
by dissensions, similar to those in Greece, between the 
patricians or nobles, and the plebeians or people, and by 
wars for supremacy, with the neighbouring states. The 
general tendency of the movements that were takinO' 
place in the city, was towards a democracy. The pa~ 
tricians had assumed to themselves the exclusive gov
ernment of the people; but the people, as they came to 
unewrstand their importance and weight, gradually vin
dicated their own rights. In one of these contests, an 
army in the field deserted the consuls, and encamped in 
the vicinity of Rome; and the patricians were reduced 
to the humiliating necessity of proposing terms to the 
plebeians. 

The chief incident of importance, in this part of Ro
man history, is the invasion of the Gauls. Erennus had 
attacked one of the northern states, that were in treaty 
with the Romans. The Romalls interposed for the 
assistance of their allies. The Gauls and Romans came 
to a battle, near the city of Rome. The Homan army 
was entirely defeated, the city taken am1 burned, and 
the Capitol, or citadel, closely besieged. The llomans 
were constrailled to purchase the retreat of the Gauls, 
(B C. :38::;,) by giving them lUOU pounds of gold. This 
was during the reign of Artaxerxes Mnemon, king of 
Persia. It was not till the year :25(j, B. C., that the Ho
mans were masters of all Italy. 

CARTHAGE.-This city was still growing in opulence 
and power. It was busily engaged ill attempting to 
maKe conquests-the chief object of its military ~p:ra
tions being Sicily. The object of the Carthaglll1ans 
was to obtain posse~sion of that Island; but in that they 
never succeeded. The sea coasts of Sicily were colo
nized hy Greeks; and they, partly by their superior 
mi~itary tactics, and partly hy obtaining aid from Greece, 
fi·ustrated every attempt of Carthage, powerful as she 
was, to enslave them. 
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FRO.a! TIlE DEATH OF ALEXANDER, B. C. 328, 
'1'0 THE BIRTH OF OHRIST. 

A 11'.rander, having died a young man, left no children 
capable of assuming the government of his empire. 
This circumstance immediately led to cabals and in
trigues among his principal officers-the object of wioNch 
waf;, to secure, each for himself, as great a share of the 
empire as possible. At first, an attempt was made to 
erect a government in the name of one of Alexander's 
children, with one of the Macedonian generals for his 
protector; the provinces being distributed among other 
generals, as governors. The central government, how
ever, wanted strength to keep the governors in subor
dination. Everyone soon sought not only to make 
himself an independent prince, but to seize on his neigh
bour's territory. Then followed a scene of confusion, of 
treachery, and of bloodshed, such as the world has 
scarcely ever witnessed. One of the first results was, 
that the whole family of Alexander were successively 
murdered. Olympias, his mother, the wife of Philip, 
perished by the hand of the executioner. At length, 
after nearly all of the generals of Alexander had fallen 
in battle, or had been murdered, the result of the 
s~ruggle was the partition of the empire into four 
kmgdoms, as predicted by Daniel the prophet. '1'0 
Ptolemy Lagus were allotted Egypt, Lybia, Arabia, 
Ccelo-1-lyria, and Palestine. To Cassander the son of 
Antipater, (whom Alexander had left in' Greece, to 
watch over his interests there.) were allotted itIace
donia and Greece. ~ 'l~o Ly~imachus, Thrace, Dithynia, 
and some other ASIatIc proyinces; and to Seleucus, all 
the other par~s of Asia, as tur as India. But, although 
these four kmgdoms were thus formed out of Alex
ander's empire, there was no cessation of hostilities. 
On the contra~·y, there were almost perpetual wars 
a~11ong then~, tIll they were all swallowed up by the 
Loman emplre. 
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~YRIA.-The arrivaL of 8eJeucus at Babylon, B. 0. 
:3U" to take posses":ion of the eastern provinces of 
Alexander's empire, after having been obliaed by 
Anti~onus, to fly to Egypt, is called the en~ of the 
8eleucidfC, which .;wotd means the descendants of 
Seleucus; and was th~ era' which was long in use iu 
the east for computing time. 

8eleueus was a prince of gt'cat talent, and much. 
beloved by his subjects, for his great clemency. He 
was at war with Antigonus, a., soon as he came to the 
throne; and at length succeedBd in defeating and 
slaying him in battle, at Ipsus. He anJ Lysimaehlls 
were now the only surviving generals of Alexander. 
'Yhen both were ahont seventy years of age, they 
went to war with one another, and Lysimachus was 
slain. Soon afterwards, Seleueus himself W,l,; treacher
ously murdered. Seleucus built many cities, Hi of 
which he named Antioch, after the name of his son, the 
most celebrated of which was } .. ntioch in Hvria on the 
Orontes; several he named Seleueia, fron~ his own 
name, and several Apamia, from the name of his wife. 
Seleucl1s was succeeded by 

Antiochu.s Soter, who reigned 19 years, and was 
succeeded, B. C. 2'il, by his son, 

4!ntiochus II. or Theos.-Having divorCE'd his wife 
Laodice, for Berenice, daughter of Ptolemy, king of 
Egypt; and on the death of Ptolemy. having put 
away Berenice, and tnJ.:cll back Laodice; the latter, 
to secure herself from further di~gra('e, poisoned him, 
and raised her son, Seleucus, to th~ throne, B. C. 21'i, 

Seleucus II, or Cull/w'ens, with his wicked lw)thci', 
then put Berenice and her son to death; which so 
enraO'ed her brother Ptolemy that he invaded the 
dom~lions of Seleuc:ls, and g~tting Laodice into his 
hands, put her to death. Seleucus embarked in an 
expedition into Parthia, where he was defeated, taken 
prisoner, and after four years' captivity, died. He was 
succeeded by 

Selettcus III. or Ceraunus, who after reigning one 
yeaI', was poisoned by two of his officers. 

Ant£ochus, surnamed the Great, succeeded him. 
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His reign was a continued series of wars with the 
neighbouring princes, particu~arly Ptole:m;y Phil?pator, 
king of Egypt, and Arsaces, kmg of Parthla.:, wlll~h le,d 
to no important or permanent result, HIs reign IS 

remarkable for having first given occasion to the 
Romans to interfere in the affairs of the east. Ptole
my, king of Egypt, dying and leaving a son only five 
years old, to succeed him, Antiochus formed a con
spiracy with Philip, king of Macedon, to seize on his 
dominions. Upon this, the Alexandrians sent to Rome 
for protection, which was readily granted; and Anti
oehus was required, on the authority of the Roman 
republic, to desist from his attempt on Egypt. Anti
oehus, afterwards, on the advice of Hannibal, the cele
brated Carthaginian general, made war with the Ro
mans; but was ultimately defeated, and was obliged 
to purchase peace on the most ignominious terms. 
Antiochus was afterwards slain, when he was attempt
ing to rob the temple of Jupiter at Elymais. 

Seleuclls IV. surnamed Philopator, succeeded him, 
B. C. 181. After a reign of twelve years, he died, 
leaving his throne to 

Antiochus IV. surnamed Epiphanes, one of the most 
blood-thirsty and barbarous tyrants that eyer dis
graced any throne. The Romans, now in effect, gave 
laws to Syria, so that when Antiochus hesitated about 

. obeying some of the commands of the Senate, the 
Roman ambassador drew a circle around him, and 
insisted on receiving an answer before he should leave 
that spo~. It was .this prince, who, by his outrageous 
persec.utlOn of the Jews, drove them to exasperation; 
an~ stl;red up that successful resistance of his authority. 
WhICh IS recorded in the two books of Maccabees. In 
the midst of this Jewish war, he went on an expedition 
to the east. In his absence, his generals were de
feated by the Jews; on which he hastened back to 
rev~nge himself upon them; but died miserably on 
hIS Journey. 

Afte~ his death, the Syrian throne fell a prey to a 
succeSSlOll of usurpers and impostors, who rapidly 
followed one another, and whose names it is not 
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necessary to record. The last of them was Antiochus 
Asiaticus.. In h~s .reign, Pompey, the Roman general, 
overran hIs dommlOlls and reduced Syria to a l~oman 
province, B. O. (if). 

EGYPT.-Ptolerny Lagus, afte;:-wards Soter who ob
tained as his share of Alexander's empire, Eo-ypt and 
the neighbouring countries, reigned 3H yea~s. He 
greatly embellished the city of Alexandria, which he 
made the capital of his dominions. He was, like 
Seleuclls I. the best of his race. He died about 2,-,:l: 
years B. O. and was succeeded by 

Ptolemy Philaclelphll.s.-The most important events 
of the reign of this prince were, his f;.lUnding the 
celebrated Alexandrian library; his causing the Sacred 
Scriptures of the Jews to be translated into Greek, 
which translatiun is still extant, under the name of the 
Septuagint Version, £i'om the tradition that seventy 
persons were employed in executing it; and his 
opening a port on the western side of the Red Sea, 
by which he drew the commerce of the ea~t from 
Tyre, to Alexandria, his capital. He was the first 
Egyptian king, who entererl into an alliance with the 
Romans. 

Ptolemy Ettel'getes.-This name which signifies 
benefactor, was given to him by the Egyptians, be
cause he restored to them the idol~, which had been 
carried away by Cambyses into Per~ia. In a war with 
Antiochus Theos. king of :-',yria, he proved successful; 
and greatly enlarged his dominions toward~ the east. 
Re also extended his king<lom southward, on both 
sides of' the Red Sea, even to the straits of' Dabelman
del. He died in the 27th year of his reign. 13. O. :2:n. 
Dnring these reigns, the Jews enjoyed, at ~\ lexandri~. 
the same privileges with the l\Iacedonians; and thiS 
induced great multitudes of that nation to settle there. 
Ptolemy Euergetes was succeeded by 

Plolem,,! Philopatar. who began his reign ~y the 
murder of his brother Magas; and then gaye hImself 
up to universal licentiousness. His kingdom fell into 
confusion, and continued so until his death, 13. O. 2U4:, 

H2 



154 

The ,Tews were threatened in this reign "\vith extirpation, 
for refusing to worship the Egyptian idols; but were, 
as their historians say, miraculously preserved, and 
restored to their privileges. 

Ptolem-'J E1J1'phanes sncce.e~le.d him, .when ~e was an 
infant, of five years old. ~ClplO had J~l..:t ~efeated the 
Carthaginians, and forced them to hunllhatlOg terms of 
peace; and the young king was, ~s has alrea~y been 
mentioned threatened by the klllgS of SyrIa and 
j\facedon ;' but the Alexanclrians placed him under the 
protection of the Homans. Ptolemy, on coming of 
acre by his mal-administration, drove the Egyptians 
i~t~ rebellion. He, however, crushed the rebellion; 
and atter having granted terms of peace to the 
revolted nobles, put them all to death. He was 
soon after poisoned, B. O. 181, and thus left his 
dominions to 

Ptolemy Philometer, a child of six years old, under the 
tuition of his mother Cleopatra. In a war, which he 
had with the kings of Syria, towards the beginning of 
his reign, he was made prisoner; and thus induced the 
Alexandrians to raise his brother, 

Ptolemy P hy scon to the throne.-Ptolemy Philometer, 
however, recovered his liberty; and the two brothers 
at first united in opposition to Antiochus Epiphanes, 
who was seeking an opportunity of availing himself of 
the distracted state of the kingdom, to obtain possession 
of it. Antiochus then proposed to invade Egypt; but 
was prevented from doing RO, by the intervention of 
the Homans. Philometer was one of the best of that 
race; and Physcon, one of the very worst. ender 
the sanction of the Romans, Philometer reigned in 
Egypt, and Physcon in Lybia, and Cyrene. Philometer 
,ms slain in battle with Demetrius king of Syria, and 
Cleopatra, his queen, attempted to secure the kingdom 
for h~r son; but Physcon making pretensions to it, he 
marrIed her, and then murdered her son in her arms. 
The remainder of his reign was a continual series of 
the m.)st revolting crimes. He died, B. C. 117, and 
was succeeded by 

Ptolemy Lath.IJrus.--Cleopatrn, mother of Lathyrus, 
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attempted to govern him and the kincrdom at the same 
time; but finding him not sufficiently tractable, she 
instigated the Alexandrians to drive him from the 
throne, and to place his younger brother Alexander 
upon it. He, finding his mother's dictation insup~ 
portable, caused her to be murdered. He was then 
driven from the throne by the people, who would not 
have a matricide for their king; and Lathyrus was 
recalled. Thebes was one of the cities which had 
rebelled against Lathyrus, and it continued to resist 
him; but, after a three years' siege, he took it, and 
gave it up to plunder and devastation: so that it 
never afterwards recovered its fonner influence and 
splendour. On the death of Lathyrus, he was suc
ceeded by 

Alexander II. under the protection of the Romans, 
among whom he hau. lived. The Alexandrians had, in 
the mean time, chosen Oleopatra for their sovereign, 
and on the arrival of Alexander, it was agreed that he 
should marry her. This was done, but nineteen days 
afterwards, he murdered her; and afterwards con
tinuing to perpetrate the most horrible crimes, the 
people rose up against him, find obliged him to flee for 
protection to Pompey, the celebrated Roman general. 
He soon afterwards died, leaving all his rights to the 
Roman people, declaring them to be the heirs of his 
kingdom. 

Ptolemy Auletes was heir to the throne; and en
deavoured to obtain possession of the kingdom, by the 
consent of the Homan Senate, among whom he ex
pended large sums of money. After many disappoint
ments, he at length obtained the crown,' and heTd it 
for four years. On his death, he left a son and two 
daughters under the. tuition of the Uoman people. One 
of these daughters was the celehrated Oleopatra, who 
makes so conspicuous a figure in the civil wars of Ro:ne. 
With Oleopatra ended the race of the Ptolemles, 
who had reigned over Eg'ypt, for the space of 2U4: 
years. Egypt then became a province of the Homan 
empire. 
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In the other two kingdoms, namely, THRACE and 
MACEDON into which Alexander's empire was divided, 
no event's affecting the general history of the world, 
took place, except such as were connected with t~e 
history of Rome, till they were both swallowed up In 

that- all-absorbing empire. We, therefore, proceed to 
give a brief view of the history of 

ROME, from the age of Alexander, till the advent 
of the Saviour of the ,y orld. The last and mo~t 
formidable enemy, that the Romans met with, in their 
wars to obtain the sovereignty of Italy, was Pyrrhus, 
king of Epirus. He was bronght into Italy by the 
:-;amnites and Tarentines, to assist them against the 
Romans; and it was not till after a six years' war, that 
the Romans were able to expel them. Pyrrhus was 
killed at the siege of Argos, D. O. ::li2; after which, 
the unsubdued states of Italy submitted to Rome. 

Soon after this, the Romans were engaged in the 
first war with the Oarthaginians; usually called the 
first Punic ,Yar, from the Oarthaginian name, Pc:eni, or 
Phc:eni, which they had, as being descended from the 
Phc:enicians. This war was occasioned by the Oar
thaginians having possession of part of Sicily, and 
grasping at possession of the rest. The JHamertines, 
having been defeated by Biero, king of ~yracuse, and 
reduced to great distress, had resolved to surrender the 
city of :il1essina to him; when Hannibal, the Oartha
ginian general, obtained possession of it by stratagem. 
The lVIamertines called in the assistance of the Romans; 
and thus brought Rome and Carthage into direct colli
sion. The war continued ::l± years; and ended in the 
Homans obtaining possession of Sicily, and Iorcing the 
Oarthaginians to conclude a peace on very disadvan
tageous terms. 

The interval between the first and second Punic 
Wars, was occupied in subduing some tribes of Italy 
that had revolted; and also in taking possession of 
Cor~ica, Sardinia, and. Malta. The second Punic vYar 
was purposely provoked by the younger Hannibal now 
general of the Carthaginian army. He found ~ pre-
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text for attacking Saguntum, a city in alliance with 
Rome. The Romans remonstrated, but in vain and 
war was the consequence. Hannibal, having taken 
measures for securing Africa and Spain, crossed the 
Pyrenees, and then continued his march to the Rhone. 
This he passed, in the face of some opposition from the 
Gauls: and then, scaling the Alps with his army he 
descended into the plains of Italy. There, by a series 
of able measures, military and diplomatic, he main
tained himself for 16 years; defeated the 1 tomans in 
several pitched battles,-namely, at Ticinum, at 
Trebia, at Thrasymene, and at Cann~; and brought 
Rome itself into the most imminent danger. Had he 
been supported by his country, as its interests required, 
he probably might have turned the scale permanently 
in its favour. But an envious faction at home refused 
him the necessary supplies; and for a considerable 
time, he could do little more in Italy, than maintain 
his ground. At length Scipio, the Roman general, 
after defeating the Carthaginian forces in Spain, 
passed over to Africa, and threatened Carthage itself. 
Hannibal was then recalled to defend his native city. 
He left Italy with regret, and contrary to his own 
judgment. He encountered Scipio at Zama; but his 
army consisting chiefly of mercenaries, was unequal to 
the army which Scipio commanded, and was defeated, 
B. C. 196. Peace was then made on terms for Car
thage still more humiliating. 

The Romans however were not satisfied with 
humbling this ri~al repUbliC'. It was a favourite maxim 
with some of their statesmen, that Carthage should be 
overt:urned. An opportunity soon occurred of. re
newing hostilities. The Carthaginians were anxIOus 
to avoid war, and made many extraordinary conces
sions; but nothing would satisfy the Homans. They 
proposed that Carthage should be destr0'yed. all(~ a 
city to accommodate the inhabitants. bmlt 10 miles 
inl~~d. This proposal drove the Carthaginians to 
despair, and they determined to resi8t to the utter
most. The city was besieged; the .people defen~ed 
themselves with the greatest resolutIOn; but, bemg 
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betrayed by one of their own citizens, the city was 
taken by storm and destroyed, B. O. 146. . 

The manner in which the nomans were Jed to mter
fere in the affairs of Egypt, on the accession of Ptolemy 
Philometer, has already been related. 

Similar causes le(l to their interference in the affairs 
of Greece. After the death of Pyrrhus, king of Epirus, 
the l\Iacedonian kings resumed their authority over 
Greece. An effort was made by a confederacy among 
the Greek states, called the Achrean league, to assert 
their liberties: but, in consequence of their mutual 
jealousies, and want of good filith they never shook 
off the shackles, in which Philip, the father of Alex
ander, had bound them. At length, the ambition of 
the Macedonian king, induced him first to enter into 
a league with Hannibal, and afterwards to engage 
in an enterprise against Egypt, which was under the 
protection of the Romans. These aggressions, together 
with an application for protection from Athens, induced 
the Senate to declare war against Macedon, B. O. 200. 
This contest lasted foul' years, when Phjlip, having 
been defeated by the consul Flaminius, agreed to 
peace. Philip died 13. C. lT9, being in the interval 
between the second and third Punic vYars, and dur
ing the reign of Antiochus Epiphanes, king of Syria. 
Perseus, his son, succeeded him, and immediately be
gan to make preparation for war with Rome. The 
ltomans, anticipating him, sent an army against Ma
cedon. Perseus at first defeated the Homans; but was 
ul!imately defeated by the consul, Paulus JEmilius. 
"~en the nomans first defeated Philip, they pro
claImed freedom to Greece; and the infatuated Greeks 
exulted as if they were really free. They seem to 
have forgotten that, Ly receiving their freedom from 
nome, they put it in the power of Rome to take it 
away. Accordingly, in the same year that the Romans 
dest.royed Carthage, ~heir Oonsul i\Iumiuius destroyed 
Con nth ; and reduced Greece to the rank of a Roman 
province, B. O. Hf;. 

Not long after this, a contest commenced between 
the patrician:> and plebeians, which ended not, till it 
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had effected the ruin of the republic. Tiberius 
Gra,cchus, ~ tribune, pro~osed to. ~evive the Agrarian 
or Kemproman law, _ by which no citizen was permitted 
to hold above 5uu acres of conquered lands. This 
attempt so irritated the senators, that during the 
tumult of an election, they assassinated GracdlUs and 
31)0 of his partizans. His brother Caius Gracchus 
when tribune, made a similar attempt; and on hi~ 
return to a private station, was persecuted to death. 
Thus was begun, by the senators, that system of 
persecution, which very soon fell most heavily upon 
themselves. In the meanwhile, however, the republic 
continued to be successful in its foreign wars; and 
country after country was annexed to the empire by 
conquest, or by treaties, or by the bequests of sovereign 
princes. 

The next important transaction, in which the Romans 
were engaged was the war against J ugurtha, klHg of 
Numidia. He had come to the throne by the murder 
of his uncle's sons, Hiempsal and Adherbal. An ap
peal was made to the Uomans against the treachery 
and oppressions of J ugurtha; and t.hey made war on 
him, and ultimately took him prisoner, and brought 
him to llome; where he was strangled in the prison. 
In this war, the celebrated Jim'ius first distinguished 
himself. 

The Cimbri and Teutones, threatening to cover Italy 
with desolation, }Harius was sent agail1~t them, and de
feated them with immense slaughter. 

But the amhition and revengeful spirit of Marius 
brought innumerable calamities upon the republic. He 
proposed again the execution of the Agrarian la,,:,, 
relative to the lands recently recovered from thor 
enemies. This produced th~ social war,-so called 
because it was a war of the Italian states upon Home, 
provoked by the operation of the ~\gral'ian law. It 
lasted three years; and, after a slaughter of more than 
30U,OUU men, the Senate succeeded in puttil'~ a stop to 
it, by granting, in part, the demands of the allies, 
lJ. C. a7. 

The next important war in which the Homans were 
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engaged, was that with M~thridates, ki.ng of PO?t.llS. 
This prince obtained possessIOn of Phrygl~. by bnbI~g 
one of the Homan Generals. He was dnven out of It, 
by ~yl1a; and this expulsion laid the foundation of 
determined emnity to the Homans. He proved one 
of the most formidable enemies they ever had. He 
was however, subdued, and forced to sue for peace. 
But'this war was the occasion of more disastrous conse
quences to the state, than the resistance of .Mithridates, 
l-"ylla and Marius contended for the privilege of con
ducting the war, which was likely to prove lucrative. 
Marins gained the popular interest, and was appointed 
to the command: bnt ~ylla marched to Rome, with six 
legions, proscribed :Harius, and eleven of his adherents, 
who fled. Sylla, now deeming himself secure, returned 
to prosecute the war with Mithridates; but :Marius 
returned to :Gome, massacred great number of cItlzens 
and distinguishe.l senators, and abrogated the laws of 
~ylla. J'lJarius then caused himself to be elected 
consul with Cinna: but survived his election only six
teen days. 

Italy, on Sylla's return, became the theatre of civil 
war; in which Carbo the Consul, and the younger 
.:\[arius were slain. Sylla, every where victorious, 
entered Home in triumph, trampled on the laws, pro
scribed 80 senators. and several thousands of citizens, 
and gave up his enemies to military execution. Julius 
Ca>sar, who was nephew of Marius, narrowly escaped 
~he carnage, while Pompey was a zealous partizan of 
t:"ylla. ~'ylla died, L. C. 78. 

The ciyil war continued; and also a servile war 
against ,~b?ut ~i),OIH) :ebel sl.aves raged. Pompey so 
much chstlllgul,ohed }llmself III these wars, that he was 
vested with ~he s~lp:-en:e comm?nd of, the Homan army, 
and sent agaIl1st lI11thndates, kmg of Pontus, whom he 
subdued; and carrying the war bevond Pontus he 
snbtlned Armenia, Syria, and Pale~ti~e, From these 
conquests he returned to Home, B. C. G3. 

:.\leanwhile. Julius Ca>sar was sia-nalizinrr himself in 
the west: . net~rning in triumph ii-om Sp;in he found 
Rome dlVided mto two factions; the Olle attached to 
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Pompey, the other to Crassus, who was the richest of 
the citizens. These men, Cresar had the address to 
unite and to bring to an agreement to form a tri
umvirate with him, the object of which was, to divide 
the .g.overnment am?ng themselves. They accordingly 
partltloned the p!OVlllCeS among them; Pompey taking 
Spain; C'rassus, Byria; and Cresar, Gaul. 

Crassus, on entering on his province, made war on 
Parthia; and waF; defeated, and slain. This broke up 
the ~triumvirate; for Pompey and Cresar coming into 
direct colli~ion, a contest immediately arose, who 
should be at the head of the state. Pompey had chief 
influence of the senate; Cresar among the soldiers. 
Cresar marched to Rome, and forced Pompey to retire. 
Pompey went to Greece, where he raised an army 
to witbstand Cresar. Thither Cresar followed him: and 
encountering him at Pharsalia, totally defeated him. 
Pompey fled to Egypt, where he was treacherously 
murdered. Cresar after this battle, overran Egypt 
Syria, and Pont us, and then returned to 11ome. 
Pompey's party was not yet extinct; one portion of it 
was in Africa. Thither ('.-esar went and defeated it. 
Another part of it was in Rpain; thither he next led 
Ilis army and overthrew it. He then returned to 
Rome, where he was greeted by the acclamations of 
the citizens; but, almost irnmediately afterwards, was 
assassinated in the senate-house, at the foot of Pom
pey's statue. 

His death rekindled the flames of war. The senate 
had its interests to promote; Antony, master of the 
horse, had his' and Octavius, Cresar's sister's grandson 
then only 18' years of age, had views and interests 
different from both. After a series of intrigues and 
treacheries a second triumvirate was formed, consisting 
of Octavids who had assumed the name of Cresar , 
Octavianus, Antony and Lepidns. The temporary 
alliance between these three, was founded upon a 
proscription of the enemies of ench: and 3( HI. s~nato:s 
and 2000 kniO'hts being included in this proscnptlOn, It 
800n filled Rome with bloodshed and terror. The 
triumvirate then proceeded to subdue the conspirators 
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aga [llst Cresar. The c01~test was decided. ~n . Greece; 
the last uecisive battle belllg fought at PhIlIppI. After 
the death of the conspirators, the triumvirs divideu the 
Roman empire among them. Antony, by ~his _ par
tition, ,vcnt to Egypt, to govern the eastern kmgdoms. 
There he met with the notorious Cleopatra, and was 
so fascinated by her, that he ceased ii'om that time to 
attend to his own ipterests with energy. :Meanwhile 
Octavianus whose unceasing aim was to centre the 
supreme pmvcr in his own person, easily found means 
to undermine Lepidus, to depri\'e him of all authority, 
and fiJrce him into banishment, where he died in 
obscurity. He thcn contrived to quarrel with Antony. 
'1'he pretence was the insult which Antony had offered 
to his sister, whom he had married, and then deserted 
for Cleopatra. The war was decided by a naval 
engagement at Actium, in which Antony was defeated. 
He fled to Egypt, whither Octavianus followed him; 
and finuing it impossible to retrieve his affairs, he put 
himself to death. Cleopatra, abo, after a fruitless 
attempt to gain OctiLYianus, caused herself to be bitten 
by an asp, and died. Octavianus thus became sole 
monarch of the Roman empire, n. C. 27,-and received 
from the senate, the title, Augustus, by which title he 
is usually known. Augustus, having firmly fixed him
self in the sovereign authority, his ferocious character 
seems greatly to have softenerl; and he employed 
him~elf sedulously in promoting the welfare of his 
empire. It was in the ~:3rcl year of the reign of Augustus 
Cresa~" :vhen the empire was in profound peace, that 
the SavIour of the \Yarld was born at Bethlehem. 
The Christian era began four years later. The reason 
of this was, that the birth of the Saviour was not used 
as ~n era for the computation of time, till some cen
tunes after:vards; and in computing the time back
wards, a mIstake was made of four years' so that his 
birth really took place in the year of the w~rld, 4:000; 
although in cOllsequence of this error, the Christian 
era corresponds to the year of the world 40u4. 

JUDEA.-The only country besides Rome whose 
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affairs during this period, it is necessary to notice, is 
Judea. After the death of Alexander the .Jews fell 
under the dominion alternately of the' Erryptian and 
'-' . k· h Tho i"YFlan ~Illgs, as t e one or tJHc' ot er were able to take 
po~session of Palestine. Judea was consequently 
during this ·period almost constantly the theatre of 
war. Antiochus Epiphancs, on his accession to the 
throne of Syria, B. 0, 175, being much in want of 
money, received an ofter of 350 talents from Jason, the 
brother of the high priest, on condition that he should 
be made high priest instead of Onias and that Onias 
should he confined for life at Antioch. This contract 
was completed. .J aaon entered on the office, and 
oeing a zealous admirer of Greek customs, he sus
pended the worship of God in the temple, and gave 
himself up to Paganism. Jason was afterwards snp
planted, in the same manner, by Menelaus, another 
brother who offered 3uO talents more, for the high
priesthood. A report afterwards, reached J ertlsalem, 
t.hat Antiochus was dead. The people could not 
refrain from expresliing their joy, which coming to the 
ears of Antiochus, he entered the city, and pllt to 
death, it is said, 4U,ouu of the inhabitants, and snld 
as many more for slaves. Some years afterwards, 
Alltiochlls having been mortified by the Homans, 
resolved to wreak his vengeance Oil the Jews, and sent 
his general with the most sanguinary orders to put an 
end to their religion. A scene of carnage then com
menced that has hardly any parallel in history, till the 
people were driven to desperation; when a priest 
named IHattathias collected a small body of resulute 
men, and, after many struggles, succeeded in driving 
the Syrian army beyond the borders of the kingdom. 
He was succeeded by his son, the renowned :J udas 
n1accabreus, who defeated the Syrians in five pitched 
battles and baffled all their attempts to recover Pales
tine. 'Antiochus was in Persia, whilst this revolution 
was taking place in Judea. l\I ad with rage, ~c haste?ed 
back breathiniT ont slall'Thter and destructIOn agamst 

" 0 • h 1 d· the Jews, when he '1'<18 seized Wlt a mortal lsease, 
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and died at Tabre, a town on the frontiers of Persia 
and Babylonia. The Syrian generals renewed the war, 
and were defeated repeatedly by Judas, .who was at 
length slain in battle, B. C., Hil, and was succeede~ ?y 
Jonathan his brother. ,Jonathan conducted the allaus 
of the nation with the same prudence and success, till 
he was treacherously murdered. He was succeeded 
in the command by his brother Simon; who, after 
<ToverninO' wisely, for some years, was murdered by 
Ptolemy,b who had married his daughter. Simon was 
~ucceeded by his son, 

John JI,l/rcanus, who took the title of king. He was 
the first kinO' after the captivity; and in his reign, the 
nation rose ~o greater prosperity than it had enjoyed at 
any period since the restoration. On his death, B. C. 
lUi, he was succeeded by 

Aristobulus, his eldest son, who proved a tyrant 
and a murderer. After a short reign, he was suc
ceeded by 

Alexcmder Janceu.s, B. O. 105, who made some con
r:nests to the eastward of Jordan. Returning from his 
conquests and triumphs, he gave himself up to luxury 
and dissipation; and brought upon himself diseases, of 
which he died. He was succeeded by 

Ale:candra, his wife, B. O. 78, during the contests of 
Mithridates king of Pontus, 'against the Homan power. 
In her reign, the Pharisees having obtained her ear, 
rose to influence, and persecuted the party that was op
posed to them. She died B. C. 70, and was suc
ceeded by 

H.'J 1'crmHs, her eldest son; who, in three months, was 
driven from the kingdom boy 

Ar£stobulus, his younger brother. It was in the con
test between these two brothers, that Antipater, an 
Idumrean proselyte, and the t~lther of Herod, the first 
of that. name, came into notice. Under pretence 'of 
s~lppor~mg the cause of Hyrcanus, he contrived to ingra
tiate himself with the Romans, and, atter Jerusalem was 
taken by Pompey, B. C. 1;3, in the the war that ensued be
tween Cresar and Pompey, Antipater found an oppor-
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tunity of obtaining the favour of the fonner, and the re
sult was, that 

Herod, hi~ son, was made king of .J udea, by Mark 
Antony, B. C. 40. He became one of the most furious 
b~ood-thirsty tyrants, ~hose names stain the page of 
hIstory. He ha~ ma~ned ~he daughter of Hyrcanus, 
through whom h~s far:uly enjoyed all its dignity and in
fluence. Becommg Jealous of the rank which he pos
sessed indepenuently of him, he caused her and all her 
family to be put to death. After he was firmly settled 
on the throne, he set himself to beautifY his dominions. 
He rebuilt Samaria; calling it Sebaste, in honour of 
Augustus Cresar. He built a stately palace on Mount 
Zion; he also built the city of (~esarea; which name 
was given to it also in honour of Augustus. But his 
most celebrated work was the rebuilding of the temple 
at Jerusalem, on a scale of great magnificence. It \\-CJ~ 
towards the close of his reign, that the Lord Jesus 
Christ was born at Bethlehem; on which occasion he 
caused all the infants in Bethlehem, Imuer the age of 
two years to be massacred in cold blood, in the hope 
that the new- born Messiah would perish among them. 
He soon after died himself, in extreme torture, leaving 
his dominions divided among his four sons; who, from 
their inheriting a fourth pm·tof the kingdom, were called 
Tetrarchs. One of these sons was that Herod, tetrarch 
of Galilee, who put to death John the Baptist, and who 
derided our blessed Lord, when he was sent to him by 
Pilate the Roman governor. Archelaus had Judea for 
his province; but incurring the enmity of his subjects, 
they accused him at Rome, and ultimately procured his 
banishment. .J udea was then made a Roman province, 
and continued to be so till the destruction of J erusa
lem; except for a few years, during which, by the fa
vour of Caligula and Claudius, that Herod reigned, who 
put to death the apostle James, and imprison~d Pet~r ; 
and who after a vain·<Tlorious speech, was smItten WIth 
'b . 

the diseases of which he died. Agrippa and Bermce 
before whom Paul pleaded his cause, while Festus was 
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TIom:m governor, were also of the sanie family. Agrip. 
pa reiglled, however, not over .hllit,:t, but over some of 
the Gcighbonrillg districts. 

l\WDEUN HISTORY. 

That portion of the history of the world, which fol~ 
L,',',"ed the birth of the Lord Jesus Christ, may fitly be 
called Modern History; because the institutions of the 
empire of r.ome, which then had reached its height, 
still contiuue to influence the wcstern world; and par
ticularly because that great revolution of religion, and 
generally of the human mind, which then commenced, 
has continued to advance: and, iu the present day, is 
proceeding with unabated, or rather renewed vigour. 

This portion of history, like that which preceded it, 
from the creation of the world, might also be regarded 
as distributed into periods of 500 years by remarkable 
eras. The first period of 501) years, after the Christian 
era, is markell pretty nearly by the reign of' Jmtinian 
and the fltll of the western empire. The second period 
is marked by the reign of \Yilliam the Conqueror, and 
the settlement of the Gothic nations. The third is 
marked by the discovery of America, the fall of the 
eastern empire, and the Reformation. These divisions, 
hc;weycr, do not suggest the leading revolutions in the 
history of the world, since the birth of Chri~t. We 
rather therefore adopt the followin(y eras, as our rest- • 
. . '1'] b ll1g pomts. 1e dates are given in round numbers. 
I. The em of Constantine, marked by the toleration of 
Chri~tianity, and the division of the Homan territory 
into the Eastern and \\'estern empil'es, A. D. SOu. II. 
The rise of l\Iahomet, A. D. 6(~). Ill. The Crusades, 
A. D. 1l(~(). I\~. Charles V. of Germany, and the dis
cuyery o~ America, A .. D. 15(,;U. And V Bonaparte 
and the I rench 1,evolutIOIl, ~\. D. IGUO. 
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.v·l ERAS. I § ~ I PRINCIPAL PERSONS OR EVENTS IN EACH 
'-' E CENTUIty. 

I~O , 
JESUS CHItlST. I , Jesus Crucified under Tiberius, Emperor, A. D. 33. 

1st ,Jerusalem destroyed by htus A. D. 70. 
Persecution of Christians. ' 

1~1 , I Trajan, Emperor. 
2nd Antoninus l'ius, Emperor, 

200 Persecution of Christians. 

201 \ 1---, Pertinax;-Emperor. 

3~O 
3rd Dioclesian, Emperor. 

1 Persecution of Christians. 

O~ll CUNSTANTINE. 1 \ l'ersecution ceases, A. D. 31;;. 

I 4th Constantinople built, and Empire divided. 
400 

4~\ I 
\ Home plundered by Alaric the Goth, A. D. 410. 

5th Attila, King of the Huns. 
500 "'estern Empire overturned by Odoacer, A. D. 47f.. 

5~1 
\ 

6th 
I Justinian, Emperor of the East. Belisarius. 

600 
I ",arscs defeats the Goths in ltaly. 

601 I MAHOMET. 

I 
I .L\laboinet's fligh( or-Hegira, -A. D. u::!:.!. 

to 7th I Caliphate established. 
700 . ~aracenic conquf'sts. 

701 \ I 
\ ~aracens defeated, and their progress stopped ]'J 

to 8th l>epin, King of l'rance. [l'harles Mar\cl 

800 Charlemagne. '" tstem Empire revived. 

~Ol I I 
I Eng!and -united in-emc -~ronarcliy.-

to 9th Vanes invade England. 
900 , Alii·ed. 

9Ull I loth I Normans establish themsdves in France. 
to 

1000 1 
I-I ugh Capet, hing of France. 

1001 1 1 1 Canute, fir"t Danish King,?f Engl~nd. • 

to I I 11th I \\'Jlliam the Conqueror, Kmg ot Engumd, 1066. 
110U CIWRADES. Crusades commence, A. n. 1U95. 

ll~l \ 
I I Henry II. of l':ngland, receives the submiosion of tho 

12th Irish h ings. 
1200 Saladin, Sultan of Egypt, A. D. 1193. 

12011 I \ Magna Cll.rta,signed by !~ing-ju411, 1215. 

to I 13th Zengis Khan overruns ASIa. 
1300 Uise of (_)!toman ~~vire. 

1:101 I ' 1 Battle of Bannockburn, .131>1. 
to l14th' Tamerlane overruns ,ISta. 

1400 1 i Henry lV. u,urps the English Throne. 

1401 1 I \ I'rinting invented, A. ~. U,U. _, 

to I I i5th C'onstantinopie taken by the Turks, A. D. lJo3. 
1500 ..1\mc:ri('a discoverell, .. \. ] t. t,HI'Z. 

1,01 I ClIAHLES Y. I \ J I.nry \ 11. I,ing'of ~ngland. 
tu l6th' Hcformation. 

1600 Elizabeth. Defe~of ~PllIlish Armada. 

16Ul I 1 I Louis X IT. Kiug of France. 

l7~JI 
17th Charles 1. King of Ell~land, beheaded, A, D. 16"~. I \ril1iam and i\1 ary, hJng and (,Iueen of (.t. Bntmn. 

17Ul \ 
I ll'etcr th(' :_;n.oat, of .dussia. 

to Ibth U. :-:-tat~·s_of L\~Il\:ri\:~ :,\\·knowlc·dgc-d, ~\.. v. 17~,:. 
180U llONAPARTK I I Louis X. \" 1. hlJJg~d J~}<.tlll'l·, h.:llt::ad~ll, .\. _1~1'!)3. 

1 
I \ ['niun uf-(-:~~;~ (:'rit:l{n ~0-~J JycbluL-----~--

I 
lOth r i'outh r\moricall [;,'"ublICo separate fr,om Spmn. I }, hoi. of ;---.1.l\ l' '11'(1.11' . .\. I}. l;~()oi. of hlavc·ry, L-<34. 
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At the birth of Jesus Christ, nearly the whole of 
that territory that had been success!ve1r occupied. by 
the Babylonian the Persian, and C~reclan monarchies, 
was under the ~lominion of the city of Home, now itself 
governed by a despotic monarch, retaining, indeed, the 
forms of a republic, but really under the absolute 
government of a military chief: An~ besides t.he 
territory of the fonner monarchles, thls great em~lre 
now included unde'· its sway those w~8tern countrIes, 
Spain, France, Holland, or Batavia, as far as Britain, 
which were scarcely known to hist~ry, eve~ at the 
latest of the formN eras. It was, wlth the smgle ex
ception of Palestine, pagan. That country was inha
bited by the Jews; who derived their religion with 
more or less purity, from the Scriptures of the Old 
Testament. 

FIRST ERA. 

Birth of Jesus Christ. 

FIRST CENTURY. 

~\fter the birth of the Saviour of the world, Augustus 
continued to govern the empire with much good judg
ment and clemency, attending to its internal order and 
prosperity, and to its protection from foreign invasion. 
Towards the end of his reign he adopted his step. son, 
Tiberius, and appointed him his successor in the empire. 
He died, A. D. 1-1, in the seventy-sixth year of his age, 
and the forty-fir~ of his reign. 

Tiverius succeeded him, a man naturally of a dark 
suspicious temper-a disposition which was fostered- by 
the circumstances in which he was placed-till he be
came a torment to himself, and a scourge to all who 
fell. within his re~ch._ In the 12th year of his reign, he 
ret~red to the lsI and of Caprere, opposite to Naples, 
'v.hlCh he ~as rendered inf3:mous by his cruelties. and 
hiS abommable debauchenes. In this retreat he re-
maineu issuing his murderous edicts, till the 231'd year 
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or his reign, and 78th of his oge ; when he was seized 
with illness, ond in that state, was put to death by one 
Qf .his atten~ants. .Previous to his death, he had ap
pomted Cahgula his successor, who seems to have re
commended himself to him chiefly by his profiiO'acy. 
It was in the 18th year of the reign of 'rioerius.'\hat 
the Lord J C.,JS Christ was crucified. 

Oaligttla succeeded him, but was remarkable for 
nothing but his extravagant vices. His cruelty, his 
rapacity, h~ profligacy, and his licentiousness, were 
without bounds, till the injuries which he inflicted on 
the citizens of every rank, became intolerable. A con
spiracy was formea to murder him, which proved suc .. 
cessful, in the 4th yea.r of his reign, and the 29th of his 
age. "'Yhen Caligula was slain, no successor had been 
named; the Senate met, and some of the senators pro
posed to avail themselves of the opportunity of re-esta
blishing the liherty of the city and empire; but they were 
opposed by the populace and the soldiery, who preferred 
to i~te government of a senate, the larges~es and the 
shows by which the emperors sought to secure their 
favour. The soldiers and the populace, therefore, were 
resolved to have an emperor; and some of them paES
ing round the palace, tound Claudius, the uncle of 
Caligula, a man about 50 years d' age, who had been 
known chiefly by his imbecility :-him they took upon 
their shoulders, and proclaimed emperor. 

Claudius jbegan, as most of the empi>rors did, to 
reign well. He paid great attention to the making of 
aqLleduct~;, roads, bridges, harbours, and other works of 
public utility; but partly under the influence of an 
infamous woman, his wife, and partly throllg!1 suspicions 
and fear to which his exalted rank eXFo:;d him, he he
came jealous an. l cruel. and a mult:~ude of persons of the 
fir'>t fi1'!lilies in Rome ftIl a sacrifice to his apprehensions. 
At le~ ":h his wife, becoming app;:ehen:;ivc for her own 
safety, ucaused L!m to be poisoned, after he had reigned 
13 years, A. D. :",~. In the reign of Claudius, llritain 
was invaded a second. time by the nomans. They were 
resisted by Boadicea, a British Queen; but her army 
was totally defeated, and the Britons deprived of the 

I 
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power, and, as it would appear, the inclination to re3ist, 
He was succeeded by 

iYcro, son of Agrippina, the second wife ot Claudius, 
He too be~:J'an to reign well, but afterwards rushed 
with such h~adlon~' fury into every species of wicked
Dess as to eclipse the enormities even of Tiberius, 
Caligula, and (.!!audius. The ?rst indication which he 
ga\-e of the natIve cruelty of hIs heart, was the order
ing his mother Agrippina to be executed, and coolly 
ob~erving, when he saw her dead body, that he never 
had thoua-ht his mother was so handsome a woman. 
The whol~ of his future life \V~s divided between the 
mo~t fri',olous occupations, and the perpetration of 
cruelties-the recitals of which make the soul to shud
der. Chariot-driving was his favourite amusement. He 
also valued himself upon his skill in music, and even 
condescended to appear as a public 'performer. But on 
the other hand, his thirst for blood was insatiable. 

During his reign, a great part of Rome was burned; 
and most historians attribute to him the conflagration. 
To remove the odium of it from himself, he attributed 
it to the Christians, who were then beginning to attract 
attention; and upon that pretence commenced an in
human persecution against them. Some of them were 
covered with the skins of wild beasts, and in this dis
guise, devoured by dogs; some were crucified, and 
others burned alive. It was in this persecution that 
Paul was imprisoned the second time, as mentioned in 
his second epistle to Timothy, and in all probability 
suffered death. Peter also, it is generally believed, 
suffered about the same time. 

Seneca, the celebrated philosopher, had been his 
tutor; and Nero, having taken up some suspicion that 
he was aecessary to a conspiracy against him, sent him 
an order to die; which order i:leneca obeyed. Lucian, 
the poet, also, the nephew of Seneca, received a similar 
order for the same cause, and Obeyed it. Nero mur
dered his wife, Octavia, that he might marry an in
famous woman, named Poppa'a and her he afterwards 
killed by.a kick. while she was in a state of pregnancy. 

For thirteen years was he permitted thus to outrage-
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human nature, till at length the empire was roused to 
rid itself of such a monster. tlervius Galha who was 
at that time governor of Spain, and much revered 
both by the soldiery and the citizens, accepted an inA 
vitation that was given to him to march an army 
towaI'ds Rome. vYhen:0; ero heard that Galba had de~ 
dared against him, hegavehimself upforlost. He made 
one or two efforts to put himself to death, but his 
courage always failed him. He at length fled out of 
the city to the country house of one of his freedmen. 
There again he purposed to put himself to death, hut 
dared not, till he heard that the senate had decreed that 
he 8hould be put in the pillory, and scourged to death, 
and that the soldiers were actually in pursuit of him 
for. that purpose. Then, by the assi8tance of an at
tendant, he gave hiJ1l~elf a mortal w<'lund with it cln,'!gcl', 
and expired, just as the soldiers who pursued him blll'st 
into his apartment. 

Galba succeeded him, and soon found that, being 
raised to the throne by the army, it required more stea
diness of purpose and of conduct than he could com
mand to keep the soltlier~ in subordination. In his 
attempts to do so he rendered himself unpoptllar, and 
furnished an opportunity for Otho who had bcen a 
favourite of his, and who expected to succeed him, to 
attempt to undermine and depose him. In this Otho 
liucceeded ;-the soldiers bore him on their shoulders 
to the Forum, where they found Galba, und put him 
to death. 

Otho, accordingly, succeeded to the throne, but did 
not possess long his newly acquired dignity. Other 
commanders of armies, finding that the throne was at 
the disposal of the soldiery, began to a~pire to that 
dan O'ero LIS elevation. Vitellius, who commanded the 
arm~ in Germany, persuaded his soldiers to proclaim 
him emperor, and immediately marched towards llo~e. 
Otho went to meet him; and atter a desperate conflict 
of several days, in which the two armies felt that they 
Were contending for the disposal of' the whole Roman 
world, fought with great obstinacy and fury. At length 
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Otho was defeated, and soon afterwards killed himself, 
having reigned three months and fh'e days. 

Yite/tilts was then declared emperor by the Senate. 
He entered Home as a town that he had taken by con
quest, and immediately gave himself l~p .to the indul
gence of all kinds of ~uxury a.nd profusIOn, ~nd ren
dered himself proverbial for hiS glllttony. By these 
deO'rading practices, as well as by his cl'Uelties, he too 
SO~l hecame unpopular; and the legions of the east 
availed themselves of the opportunity of declaring their 
o-enerul \~ espasian emperor. \Yhen the first army from 
~hc east entere(l Italy, Vitellins sent olle ofbis generals 
to meet it, but he being defeated, Yitellius proposed to 
resign the empire to Y e~pasian, on condition of his life 
being spared, and a sufficient revenue aUoted for his 
support. Otht::r circumstances, however, occurred to 
illJuce him to attempt to defend himself in the city. 
Vespusian's commander laid siege to the city, forced 
his way into it, slaughtered a large proportion of the 
army of Vitelliu:>, and at length some of the soldiers 
finding Vitelli us himself hid in an obscure corner, put 
a halter round hi" neck, killed him by blows, and then 
dragged his body through the streets and cast it into 
the Tib~r. 

Vespasian was now declared Emperor by the Senate, 
JL D. TO. He was a man of rather low extraction, his 
father having been a collector of taxes. His name 
?eing F~lavius Vespasian, his accession to the empire 
IS sometimes regarded as the commencement of a new 
dynasty called the Flayian, as distinguished fi"om the 
Julian, which preceded it. 'vYhen the way to the emvire 
opened to him, he was engaged in subuninO' the J~ws 
who had revolted; and beiug under the D~..::essity of 
~om!ng to Home, he Idt his son, Titus, to conduct the 
"ewlsh war. 

yO' espasian was not tainted With the vices of the pre
ceding emperor. He ,-,as a man of rather austere 
mantler;,,_ He ~ct l:i~l1Self steadily to rci0iT,1 the profli
gacy, of both the cl~~zens and the army, and was re-
5~~:::C'E:d by both. 1-115 government is net charged with 
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any public vice except avarice, and even that, perhaps, 
on not very sufficicni grounds. 

The most remarkable e,,('nt of his reign was the ,1':'8-

truction of the city of Jeru~llem~ and dispersi(\n of the 
~ This event took place A. D. C'). 'rhe (\PC11 

country and proY1nci::,1 to'wns hart been subdncd' hy 
Ye'pa",ian, amI th3 .Jews t"a.Je their }aot stand in the 
city of J erusakm. That city was strctJ!.t1y fortified and 
defended with t;le utmost cbstillacy. The ,Jews in the 
city were di vidC'cl i21to t,yO faction>:', that were in deadly 
hostility with one another. The two faction o howe\,('1' 
0!le keeping posscssicD of the city, and the o~her of th~ 
temple, united i·,,1. the defence against the Romans; ;.nd 
the city was so strong that Titus felt himself under 'lie 
n,:cessity of calling a council of his officers. when i~ 
was determined to surround it with a trench, anu 
thus rcduce it by famiDe. In the ll}canwhile, how
ever, the operations for assaulting the city w('nt on 
without relaxati~m; and at length the besiegers furced 
their way into it, when a scene of unexampled carnnge 
ensued. Titus attempted tf) save the tC!':lple, but in 
vain. The city, and temple wcre burned to the ground, 
every wall thrown down, and the ground on wh:ch it 
stood plowed up and sown with salt as the emblem cf 
perpetual desolation. Thus was the prediction of om 
Lord fulfilled, that not one stone of the temple should 
be left on another. 

Vespasian and Titus then entered Rome in triumph. 
A triumphal arch was erected for the occasion, which 
still stands almost entire. On this arch are sculptured 
some of the scenes of 6c Jewish war, and among others 
the Roman soldiers bearing in the triumph, the table of 
show bread, the silver tfl~nJpcts, ['nd the golden candle~ 
sticks with seven branche~. Vespasian also built a pro
digious amphitheatre. capable of holdi~g 80,.IIUU sp:c
tators seated, and 20,000 standing, whIch stIll remClms 
almost entire, and is known by the name of the Coli
seum. Twelve thousand ,Jewish captives were em
ployed in its erecti( n. Vespa~ian reigned in all ten 
years, and died of natural disease, leaying his SOD ,~'lt~s 
to succeed to the empire. ' 
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li;;;;;/nscended the throne A. D. 79, :md has been held 
up to all agcs as a prince possessing almost ever~ vir
tue. It is to be observed, however, that he reigned 
only two yc;ws and two mo.nihs,. and that most of J the 
nom an emperors began their reigns well. Had Nero 
himself reio-ned so short a time, he too would have been 
set forth a~ an example of every thing amiable and 
great. In the first year of his reign, A. I? 80, eru~tions 

. ~IoLlnt Vesuvius took place, by whIch the city of 
Hercu anellm wrs overwhelmed in a torrent of lava, 
rulU ~ buried under an immense mass of ashes. 
These towns were discovered in the beginning of the 
last century, Herculaneum in 1713, and Pompeii 40 
years afterwards; and from their ruins have been 
collected some of the most interesting remains of an
tiquity. 

Towards the latter end of the reign of Vespasian, 
Agricola had been sent to Britain; and, in the reign of 
Titus he succeeded in bringing the southern part of the 
i~Jand under the dominion of the empire. After a reign 
of two years, and two months, Titus was seized with a 
violent fever, of which he died, not without'the suspi
ci?n of having been poisoned by his brother Domitian. 

Domitia)i'Succeeded him, A. D. 81, and, at first he, 
too, reigned well, bnt soon became one of the most de
graded and detestable of the Roman emperors. His 
character was a compound of arrogance, cruelty, and 
licentiousness. A:.!;ricola\ success in Britain filled him 
with elwy; he reca'Ued him, and th;t Keneral dying 
soon after, it is Mlspected that Dom~ Ian procured his 
death by poison. :iYlen were daily put to death for the 
~1ost trivial c~us.es: In his reign, the second persecu
tIOn of the ChnstlUns took place, when the Apostle 
John was banished to the island of Patmos, and there 
wrote his Apocalypse, or l\()ok of Ren'lations. The 
gu,-ernor of l!pper Germany revolted from -hiin ; but 
p~e.matu.::;~ he ~asde.fe:lted and slain. L\t length his 
wife Domltla, havlDg discovered that her name was in
o-':"",tcd in hi:o tablets to be de~troyed, and. also the names 
of. ~I_;.,reral .officer? about the palace, headed a con
spiracy u-2;amst him, by which he was put to death. 
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Ills drtlth was regretted only hy the soldiery, whose 
favour .he. ha~ taken care to Eecure, by frequent and 
~arge d.,stnbutLOns of money among them. The senate 
'immediately began to load his memory with reproach, 
and 'proceeded, . before the sol~iers had an opportunity of 
makmg an appoIntment of their (l,m, to name his EUC

-ces~or, so that on the very day of his death, X en"a was 
-chosen to the empire, L\. D. !JG. 

Ncrva was an amiahle but somewhat imbecile man. 
The people, however, had been EO much accustomed to 
be governed, by the m.ost furious tyrants, that they re
garrled his gentle reign with rapture. l'TCT\'a recalled 
all the Christians who had been banished from Rome 
during the ft)fmer reign. Finding the soldiery disposed 
to dictation and tumult, and his own strength decaying, 
for he was about 65 years of age when he was called 
to the throne, he wtsely, overlooking bs own tan)il:', 
,chose Ulpius Trajan to succeed him; f~r:d, about three 
months after this he died, having reigned onlY one year 
and four months. Nerva was the first foreigner that 
ever reign<;d in Rome. 
·"1'TCVltl:-11ccorclingly succeeded him, A. D. ~I,c:. 1:" 
was a Spaniard by bir~b, and at the time of his adoption 
by Nerva, was governor of Upper Germany. He had 
been the pupil of the celebrated Plntarch the biographer. 
He was a 111an of great vigour, both of bGuy n.nd mind, 
and proved a warlike and energetic prine'. The bar
barons nations that lay upon the outskirts of the em
pire were now becoming troublesome and dangerous. 
The Dacianstliat inha'uitecl the country to the north of 
the Danube, invaded the empire. Trajan marched 
against them, defeated tliICnI, erected a bridge aew,>.; the 
Danube which consisted of ::!~ arches, the ruins of which 
remains till the present day, and reduced l)dj~\ to the 
.condition of a prov:nce of the Eoman emp;re. 

'I:ralln, 110\"CY2;", led away by the prejudices that 
existed against the (,hri.~t;'l!lS, permitted them, "bout 
the ninth year of his reign to jy; furiousl1"j5Ctsecutcd ; 
and many of' them were put to death by popular. tu
mults, and by judicial proceedings. After some tI~e. 
however, being satisfied that they were an unoffenulllg 
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people, he put a stop to the persecution. In his reign, 
the Jews made a fanatical insurrection against the go
,ernment of Home, in all parts of the eml1ire, expecting 
that some signal deliverance would be sent to them from 
God. They took advantage of the absence of'l'rajan, 
in an expedition to the east, to massacre all the Greeks 
and [(omans whom they could get in their power, per
petrating the most revolt~Dg cruelties. Their crimes, 
however, only recoiled upon themselves, and brought 
upon them !1 terrible retribution from the enraged army 
and populace of the empire. 

In the east, 'l'rajanextended the limits of his empire; 
hut, on returning"Towards Rome, he was seized in the 
city of Selucia with <:poplexy, of which disease he died 
after a reign of 19 years, A. D. 117. A splenJidcolumn 
was erected to his r.~el:.1Jry during the reign of his suc
cessor, which still continues to be one of the most inter
esting ornaments of modern Rome. 

SECOXD CENTURY. 

Adrian, his nephew, 'Was c.hosen to succeed bim-
1"'he character of his government was totally different 
from that of Trajan. He was a DIan of peace, and 
adopted every method to promote and maintain peace. 
Be was one of the most relllarkable of the Rvman em
p~ror~ for the variety of his endowments ~ and although 
hIS p,flvate character wa~ t;t;1ined with many ulUlts his 
p~bhc acts ~eem ~o have, been dictated by sound policy. 
1 be. barbaflans still contInuing their irr,,: tions into the 
empire, ,hau aJopted the method of wat"ching the ab
sence c1 the Homan armies to make their incursiona 
aDd retirip". before ~:l.'m when they came to drive the~ 
Lack. Adrian finciIng that according to this mode of 
"arfar~, the bri.dge which Trlljan built was at lea~ as 
cu.mement for hIS. e?emies as ror himself, destroyed it. 
HIS ,mode of obtaul1ng peace In the eastern part of the 
empire, was an act of more questionable policy, He 
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pu~chased the barbarians off by large sums of money; 
which could only encourage them to meditate new 
invasions. 

?e gave orders for the rebuilding of Jerusalem, 
whICh ~ork was performed with great expedition, by 
th~ aSlHstance of the .J e~s: but that infatuated people 
bemg enraged by the pnvileges which were aranted 
to the Pagan worshippers in their renovated c~v fell 
upon the Homans and Christians that were ilisp~rsed 
through Judea, and mercilessly put them to the sword. 
Adrian sent a powerful army against them, which 
subdued them, but not till after two years of warfare. 
during which HHIO towns were demolished, and nearly 
600,CiUO men killed in battle. Adrian banished all 
.Jews from Judea, and forbade them, on pain of death 
to come within view of it. 

Adrian spent a coniiderable part of his time in tra
velling thr0ugh the empire. Among other places, he 
visited Britaiu; and, for the better security of the 
southern parts of this province, he built a wail of earth 
and stone across the island, between the river Eden, in 
Oumberland, and the Tyne, in Northumberland, some 
portions of which can still be traced. ~\fter 1;; years, 
spent in stri\·ing to regulate the empire, and reform 
abuses in it, he returned to Rome, with the intention of 
ending his days there; and while there, he introduced 
many wise regulations into the city, parlicularly the 
restraining of masters from putting to death their ~laves 
without trial, and prevellting f.Lwcs fi'onl being tortured 
to disco'l'er the murder of their masters. 

As he adyaneed in age, he became suhject to gr,'nt 
bodily pain, so that k~ ardently desired to die, al)c~ 
requested those Hound !lim to despatch him; none, how
ev~r, could be found to en;~~lg2 in ~,rJ ti,ll'gei'OUs a service, 
and he was permitted to Qic llaturally, :Jtkr a reign of 
neal'l'y' 2::; yc:-:.rs A. D. 138. He w',s 6ucceeded by 

A,,;tollt",/US, ~.ho, uartlyfromhis :-:.ttach111ellttothe idol
worship of' the empire, and partly irom his tenderness 
to Adrian while he was dying, has oblained the Ilame 
of Pius. Ilis character stands high for jllstice and mo
deration, andienerally for primitive strictneliil oftnorab . . ~ 
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So regular account oft.he transactiOl~S of his reign ha~ 
come down to m; but his general polley was rather to 
preserve the bounds of the empire, than to extend them. 
He was wont to say, after Scipio, that he woul? rather 
san' one citizen tkm kill a thousand enemies. He 
d\e(l of fever at the age of 'if), having rei~ned 23 ;rears . 
On his deael-bed he confirmed an adoptlOn of .Jia:cus 
Aurc1im., which he had previously made, and nominated 
him as his successor. 

J.llClI"CU.~ _-h!l"elius, who also took the name of Anto
ninns accordinn-ly succeeded to the empire; but asso
ciated with hin~ Lucius -Verus. J'd arcus Aurelius is 
frequently called An~onillus Ph1:Zosophus, ~nd is t~us 
distingui3hed from his predecessor, Antomnus PlUS, 

He is justly regarded as one of the be5t of the Roman 
emperors. V crus w~,s almost a contrast to him in all 
the features of hi.:; character, being dissolute and igno
rant; yet they seem to have comlucted the affairs of 
the empire in uninterrupted amity. 

,Yhen Antoninus cam~ to the throne, he was urged 
hy the pagan priests and others to persecute the 
Christians; but he received the proposal with indig
nation; and, on the contrary, interposed his authority 
for their protection. During his reign the empire was 
visited with several heavy calamities. An inundation 
of the Tiber destroyed a vast multitude of cattle. and 
caused a famine in nome. This famine was followed 
by ~{n inyasion of the Parthians, and about the same 
time the Celti made an irruntion into Gaul and Rhretia. 
Yerus went against the p'artians, defeated them and 
drove them out of Mesopotamia. About the same 
time a pestilence ran over the empire, making dreadful 
havoc of the inhabitants. The Marcomanni another 
German tribe, began to take up arms ag~inst the 
Romans. The two emperors marched to meet them, 
but Verns died by the way. In the conflict that 
ensued, the Romans were defeated with great slaughter. 
The emperor made Yigorous preparations for renewing 
the, war; bLl~ his al:m~ being blocked up by the Quaui, 
a German tnbe, an 111cldent happened which has given 
rise to maIlY contradictory statements. The Roman 
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army were !n danger of perishing with thirst, and the 
cnemi' assat~ed them i~ that cO!1dition, when suddenly 
a COplOUS ram fell, whteh rdre~ned the Romans while 
at the same time, a storm of thunder and hail beat i~ 
the faces of the assailants, and enabled the Romans to 
overcome them. The pagan writers ascribe the inter
position to magicians: the Christians ascribe it to the 
pr~yers . of a body of Christians who were in the army, 
chtefly m the 12th legion, from which that le<rion ob
tained the name of the thundering legion. S~on a(ter 
thi~ Avidius Cassius revolted, but was kill~d by a cen
tUrIon. In -<'c. D. l7(l, the ~Uarcomanni again invnded 
the empire. Antoninus went against them ;nd obtained 
a victory over them; but died before he had completed 
the war, A. D. 180. During his reign, the Homan 
rampart which ran between the Forth and the ('lytle in 
Scotland, known vulgarly by the name of Gr2.1wm's 
Dyke. was built. Alltoniuus was succeeded by 

Cornrnodus, his son, a weak and dissolute prince, who 
has made himself remarkable only for his licentiousness, 
cruelty and injustice. After a reign, of 13 years, he 
was assassinated by a conspiracy of the members of his 
household. He was .succeecled by 

Perlt'nax, A. D. In, who haa been previously nomi
nated to the empire. He was of low birth, and had 
risen to eminence by his military virtues and talents. 
He rei<rned but three months; after which he was mnr
dcreJ bby the soldiery. The prretorian soldiers then 
set up the empire for sale; and it was purchased by a 
weak but rich man, named 

Didius Jldianns. Didius had amassed his money by 
avarice; and, continuing to manifest an avaricious 
disposition, he soon became unpopular with the sol
diers; and Severns, an African by birth, induced the 
army, which he commanded, to proclaim him em
peror. Severus immediately marched towards Rome, 
and Didius was Rlaiil. 

Severus succeeded him A. D. 1~4, having overcome 
two other competitors fo; the thro~e. His reign. was 
energetic, but cruel. He went agamst the Parthlans, 
who were then invadina the frontiers of the, em"ire, and o . r 
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overcame them,-compelled the submission. ~f t~e 
King of Armenia, aau de~troy~d s.everal cities In 

Arabia Felix. He entered Home III trIumph; a splen
did triumphal arch having been erected to receive him, 
which is still in good pre~ervation. The Roman sub
jects in Britain being harassed and in danger of being 
des;troyed by the northe~n inhabitan~s, he went thither, 
droye back the CaledODians, and bUilt a v, ~ ! across the 
island bel "~n the Dolway Frith anci the German 
Oc~an. He !lid not long survive his success in 
Britain, but died at York, afier an active though cruel 
reign of about 18 years. 

THIRD CENTURY. 

Caracalla and Geta, the sons of Severus being 
acknowledged as emperors by the army, A. D. 211, 
began to manifest their hatred of one an06er even 
before their arrival at Rome. Caracalla, at length, 
re~ol\'ing to govern alone, rushed into Geta's apartment 
followed by a troop of ruffians, and rllmdered Geta in 
his mother's arms. He then became one of the most 
execrable tyrants that ever disgraced the empire. He 
eyen outdid }; ero anJ Domitian in his barbarities; till 
Macrinus, the commander of the forces in Mesopotamia, 
was roused to get rid of him, and employed a person 
to assassinate him, after he had reigned six years. The 
s~L:liers then fixed upon 

lIJacrinus as emperor, Dot knowing the part which 
he had taken in the nssassination of Caracalla. He 
was perm!tt~d to reign liL;~ more than one ye:lr, when, 
having been defeated by some seditious legions of his 
own army, he was pursued and killed. 

Heliogaoallls, ~ boy of ahout 14 yea:s of age, was 
th~n called to the. throne by the army. His whole 
rClgn was a compound of effeminacy, prodigality and 
cruelty. At length, after four years, the soldiers be
came tifld 01' him, _ mutinied, pursued him into hil 
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palace, dragged ,him out, murdered him, and threw his 
body into the '~iber. . Heliogabalus was succeeded by 

Alexander, hl~ CO.USI~ german. He was a prince d 
great ellergy. strict Justlce, and great humanity. ~\l. 

though but 16 years of age when he was called to the 
empire, he was one of the most accomplished and able 
of' the. e~perors. In his ~eign, the Cermans began to 
pour, 10 lm.mense swarms IUto the empire. They pass .. 
7d the RhIne and the .Danu~~, and threw Italy itself 
mto e:lftreme consternatIOn. 1 he emperor resisted them 
in person, and drove them back; he was, howevcr, CLlt 

off by a mutiny among his own soldiers, after a reign 
of 13 years. 

Maximin, who had been the chief promoter of the 
sedition against Alexander, was then chosen emperor. 
He was then of great stature, strength and courage. 
He had, by his extraordinary perHonal q ualificatioU8, 
attracted the notice of the emperor Severus, who intro
duced him into his body guard; and from that station 
he rose to the throne itself: The leading feature of his 

__ character was brutal ferocity, which his elevation gave 
him amp-Ie means of indulging. H:?, however. carricod 
on his military operations with great vigour, and defeat
ed the Germans in several battles. His cruelties pro
voked several attempts to destroy him, Done of which 
succeeded. till the soldiers, having gained over his 
guards, entered his tent while he was asleep, and slew 
both him and his son, after a reign of three years. 
After him • 

Pupie11u8 and Balbienus reigned A. D. 238, bu~ dis
agreeing between themselves, they were both slam by 
the soldit'rs .• After the murder, the soldiers passing 
along the street, met. 

Gordian, whom they declared emperor on the spot, 
A. D. 238. He was a youth of 16 years of age, and of 
good dispositions and abilities. '1'h.e army, ~owever, 
Soon hegan to he dissatisfied, and theIr compJamts w~~e 
artificially ].Jmented by ODe Phili? an Ar?blan. Phl~IP 
Ellcceeued in having himself associated III the empne 
with Gordian; and when be found his authority iuffi
~i~Dtll strong, ~W ordered Gordian to b~ 1il.a.iA. 
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Philip then became emperor, and associated his son 
with him, A. D. ~!3, a boy o~· six years ~f ag~. The 
army, however, soon revo1t~~ III favour of Decms Ju
lianus, his general, when PhIlIp wa~ P,ut to de~th, and 

Dec/us became emperor, A. D. ~!b. He ,~as a man 
of talent and moderation, and seemed for a tIme to re
tanI the fall of the empire. He was killed aftE'r a reign 
of two years and a half, by an a~lb~s~ade of the enemy. 
He was a furious persecutor of Chnstmns. 

Gallns. who had hetrayed the Roman army, had 
sufficient address to get himself proclaimed emperor, 
A. D. ~::;l. He was the first that agreed to pay an 
annual tribute to the Goths to induce them to cease 
from disturbing the empire. Gallus wished for relief 
from foreign enemies, that he might give himself up to 
indulgence. l\Ieanwhile, however, he permitted the 
Pagans to wreak their malice on the Christians, who 
were becoming very numerous. A pestilence raged 
throughout the empire with great fury in his reign. 
At length his general .:Emilianus revolted from him, 
and Gallus and his son ",,·ere slain in 1he battle that 
ensued. The senate refused to acknowledge JEmilianus, 
and an army that was stationed near the Alps chose 

rarer/llIl, their commander, to succeed to the throne 
A. D. :3::;:). He seemed to set about reforming the 
state with vigour, but the Persians invading i::iyria, 
Yalerian was taken prisoner, and suffered an imprison
ment of seven years, in which he was treated with every 
indignity. ,"Vhen Valerian was taken prisoner 

Gallienus his son proposed to revenge th(! insult, 
and was chosen emperor, A. D. 25~J. But it soon 
appeared that he was more intent on the indulgences 
than the labours of royalty; and set himself down to a 
life of ease and luxury. At this time there were no 
1 h 0(· , 
ess t an '-'U competItors for the throne who are some-

times ~bsurdly call<;d thE' 3u tyrants, in'reference to the 
Athelllan. rulers alter the Peloponnesian war. One of 
!h~se aSpIrants to the throne had taken possession of 
lillIan. Uallienus was obliged to march aO'ainst him but 
was slai~ during t~e expedition, by his o~n soldier~. 

Fla.1Iuu Claud1.'l.£s, was named to succeed him, A.. D. 
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263,. a man. of energy and talent, having done excellent 
service agamst th~ Goths;. but after a great victory 
over thE'se unweaned enemies, he was seized with a 
fever, of which he died. Upon his death 

A 1lretian was acknowledged by all the states of the 
empire. He was a man of great couraO'e and personal 
strength, and rapid in his military mov~ments. One of 
the most noted events of his reign was his subduinO' 
and taking prisoner Zenobia, the ql1een of Pall11yra~ 
Longinus, the celebrated author of the treatise on the 
Sublime, was secretary to Zenobia, and he was by 
Aurelian's orders put to death. This emperor's seve
rities were at length the cause of his c1estruction. His 
own secretary having been threatened by him, formed 
a conspiracy against hjm, which succeeded, and he 
was slain, having reigned five years. After some time, 
the senate chose 

Tacitus, a man of. 75 years of age, to succeed him, 
A. D. 275. He was a man of great merit; no way 
ambitious of the honors that were offered to him. He 
began with moderation; but after reigning six months, 
he was seized with fever and died. l .. fter his death his 
half brother attempted to succeed, but being ·defeated 
by Probus, he killed himself: 

PrObtlS was then declared emperor; he was bred a 
soldier, and was noted for his determined bravery. 
During his reign, every year produced new calamities 
to the empire, by the incursions of enemies. These he 
repelled with great energy, being every where victori
ous, till, as he was marcbing to G-reece, he was slain by 
his mutinous soldiers. He was succeeded by 

Carus, A. D. :3~2, who associated with him his two 
sons Carinus and N umerian. :-:::everal nations in thG 
west having revolted, he sent his son Carin us againc;t 
them and advanced himself against his eastern ene
mies.' He defeated them, but was struck dead by light
ning, after haying reigncd above IG months .. In the 
miJst of the tumult and the attempts of Numenan and 
Carinus to secure the empire that was occasioilcd Ly 
the death of the emperor, 

lJiueleaian, one of the ablest generals of hii day 
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was chosen, A. D. 284. In his time, t.he. n?rthern 
barbarians having discovered the want of dlsclplme and 
energy in the Homan legions, poured down in swarms 
on the dcyoted territory. The Scythians, Goths, ::iar
matians, Alani, Cursii, and Quadi, assailed it along 
the whole northern frontier. Vioclesian had chosen 
nlaximian as his colleague, and afterwards took two 
other colleagues, Constantius Chlorus and Galerius, with 
the title of Cresars. These emperors gained many 
yictories oyer the barbarians, but without the slightest 
effect in putting a stop to their incursions. 

Dioclesian bas rendered himself notorious by the 
most furious and persevering persecution of the Chris
tians, which they were ever called to endure; hut, in 
his effort to crush them, he was as much di~appointed, 
as in his attempts t') subdue and restrain the barbariun3. 
At length, being threatened with a civil war, Dioclesian 
and ~laximian resigned the empire, and on the ~ame 
day, both retired into private stations. Dioclesian lived 
in his palace near Salona, amusing himself in the cul
tiyation of his garden till he died, either by poison 
or insanity. After the resignation of Dioclesian and 
l\Iaximii':J, 

Constantius Chlol'lIs and Guleriu3, the two Cresars, 
were univer:;ally acknowledgerl as their successors. 
Galerius immediately began to take measures for ulti
mateI\' centering the sale government in himself; 
but his arrangements were rendered ahortiye by the 
elevation of C'Jnstantine, the son of Constantius Chlorus. 
Constantius dil:u Gt York, A. D. 3Ue, having appointed 
;~is son ('.ll1ot1ntine as his suceessor. Galerius died 
soon oti:;:-nvanl,, and his government was distributed 
b,·h,','.:,oJ] Licinius and MUX;,-,"iQ!1. There were now, 
taereiige, fvl'~' CEJjx';'or", I'.iaxentius and !:',iaximian, 
"'ho had entered int;; a :ie·::r::t t;-('aj,., with one another, 
i~>ms~anti~e and ~icii:~U~, wh" ,,:'c:l'e naturJ.ljy leu to 
a~"c"clUte '~-'~ mutU8.1 defe';ce ~g,linst their riyals. 

"'da::'~ntlU5 "as in po&sessio;, of Itome, and a steadfast 
~'~pporter of ,Paga?ism. Constantine marched against 
nllll, a?d. d~nng ~lS march he made a public profession 
of ChnstlSlllty. :Uost of his army, it is said, were 
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Christians; and his profession of Christianity, not 
merely attached them the more to him, but. procured 
fllr him many adherents in all p~ll·ts of the empire. 
Maxentius was defeated. and drowned in his fljrrht 
while attempting to cross the Tiber. Maximian ~vh~ 
governed in the east, marched ao-ainst Licinius' but 
was also defeated, and soon afterw;rds died. ' 

SECON"D ERA. 

Constantine. 

At this era, the Roman empire still retained its 
ascendancy; but its armies had lost much of their 
energy. They had been pampered and ruined hy 
success, and had taken into their own hands the 
appointment of the emperors. Constantine having 
built Constantinople, constituted it the capital of 
the eastern portion of the empire, and thus rent the 
empire into two parts. He also became professedly 
a Christian; and his accession drew multitudes into 
thl1 church, many of whom, in all prouability, knew 
little (,[ Christianity, beyond th,e name. 

FOUllTH CENTURY. 

Constantine and Licinius thus remr..ined undisturbed 
posses~ors of the ~oman world. It was not, howe\'er, 
likely that both would be satisfied with only a share of 
sovereignity, and accordingly, a contest soon arose, 
which terminated in favour of Constantine, 

Cf)n.~tantine thus having become sole monarch, 
ad0i'ted measures for establishing Christianity as the 
religion of the empire, which was effected, as it would 
appear, without much difficulty. 'fhe baltle had already 
been fought in the diffusion of the truth; so that a 
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large portion of his subjects were already professing 
Christians. 

Another important cha~ge introduced by!his.emperor 
was his bultling Constantmople, and constltutlOg that 
city the capital of the el~lpire, and rel~oving thither 
with his whole court. Thls measure ultImately caused 
a division of the empire into the western al1l1 eastern; 
the capital· of one being Home, and that of the 
other Constantinople. This result was hastened by his 
dividing his empire among his three sons. Constantine 
died, A. D. ?::'.I, and was succeeded by his three sons, 

Constantille. (jo!lstantills, and Co 11 st({'l1 S. 'rhe weak
ness produced by this di"ision encouraged the enemies of 
the empire, who had been restrained by the power and 
vigour of Constantine. to take up arms. The lhost 
remarkable and dangerous of these enemies was Sapor, 
King of Persia. He was vigorously opposed by Con
stantins, but with various success, till both parties being 
wearied with the struggle, and new enemies to each 
appearing, they concluded a peace. 

In the meanwhile, Constantine attempted to dis
possess his brother Constans of his dominions, but 
perisbed in the attempt. Constans governed so tyranni
cany, that he provoked an insurrection, headed by 
Magnentius, who commanded the western troops of the 
west. Constans was unprepared for this insurrection, 
and fled, but was oyertaken and put to death. lUag
nentius had now to contend with Constantius the other 
brothel'. A decisive battle ,,,as fourrht ne~r the town 
of :[\!ursa, on the river DraVf', anu the army of Mag
nentlUs 0 ~efeated) and almost extirpated. This battle 
was declSlve, not onlv of the fate of l\Iarrnentius who 

• b' 
afterwards put himself to death, but of the empire itself. 
So many well di~ciplined veterans, as were lost on that 
fatal day, could never be replaced' and never aO'ain 
dOd '" I an emperor command an army such as that which 
fell on the plains of ~"I ursa. -

Constantius thus became monarch of the whole 
Roman emp!re. But the emergencies of the state 
compelled him to nominate an associate. Gallus and 
Julian his cousins, nephews of Constantine the Great, 



187 

had been kept in confinement from their childhood 
Gallus was now called forth to be associated with Con~ 
stant ius ; but conducting himself indiscreetlv he 
1 1 h . I f(I' • , a armee.. t e Jea OU3Y 0 JonstantlUS, and he was put to 

droath. His brother Julian was then chosen, who con
ducted the affairs of the western empire with much 
ability. Constantius became jealous of him also, and 
demanded some of his troops, under pretence that rein
forcements were required in the east. The troops re
fused to march, and Julian, after some delay, sanctioned 
their disobedience. A civil war was averted oy the 
death of Constantius, when 
. Julian became emperor, A. D. 361. He had been 
~ducated in Christianity, but had a strong basis towards 
the Pagan religion and philosophy. ,Yhile he was a 
subject, he continued to profess Christianity, or at 
least not openly to deny it; but when he attained to 
supreme power, he openly embraced Paganism. From 
this circumstance he has acquired the name of the 
apost{(te. He did not, however, persecute the Christians. 
He had observed that persecution only increased their 
numbers. He therefore attacked them by more subtle 
means,-by fomenting quarrels among them. by llis
countenancing them, by encouraging and £:lvouring 
Pagans, and by reviying the Pagan worship, which had 
fallen into disuse, in all its splendour; also byargu
ing against Christianity in his writings and comiersa
tions. For the purpose of providing sllch an argu
ment, he attempted to rebuild the temple at ._Jerusa
lem; but could not succeed. The most respect
able writers of his age attributed the defeat of this 
attempt to a miraculous interposition, which. inter
rupted the workmen, so that they did .not dar:. to 
proceed with their work. But whether the mterposItlon 
was miraculous or not it is agreed on all hands, that 
the attempt was macl~ Loy .Tll'lian, a monarch of the 
Roman empire, anJ that it failed. 

The Persians were at this time carrying on war 
against the Homans with vigour, and Julian marched 
to oppose them. On his way, he revived the Pa.gan 
worship wherever he went, consulted the anCient 
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oracles respecting the event of his enterprize, and was 
uniformly assured of success. Full of hope and con
fidence insoired by the',c assurance:;, he marched 
toward~ Petsia, crossed the Euphrates and Tigris, 
and penetrated some way into the enemy's territory. 
But the Prrsians had laid \"~i"tc the country on his 
line oi' m~rch, and he wa:> at length compelled to re
t:'cot. The Persian horlie DOW harassed hIm con
tinualIy. It was ia vain that the Romans were victo
rious in eYery encounter, the enemy only retired to 
renew the assault, till, at length, Julian, in his eager
ne,s to repulse one of these a;;tacks, was mortally 
wounded, and died die same evening, bav'ing reigned 
only twenty IDcnths. The army, reduced to great 
straits, chose 

Jorian, an able commander, to succeco. him, A. D. 
3(' :3. vYhen J 0"7ian ",',-a ~ thus r ,,;, eel to the throne, he and 
hi'! anny were in imminent danger of perishing by 
jiIl'1;'}!;, Df'-=~:pL'2teLl.T t:-:e Persians sent proposals of 
peace, upon t:le cond;tioi1 'i:lut the 1~')m;.Hls should 
,''O''!tore fi \'8 pr0Y';,CCS ,,',-:l;C1l had been taken from 
them i;l the r:.i';:1 of L';·x:l c 3ia:1. To these condi
tions J ovi~m ~\:;[eed, find this was the first permanent 
ciis\!'embcrment of the empire. Jovian did not Jive to 
return to l:,ome, or even to CONt::mtinople; but ,vas 
{;JUl1d dead in his bed on his way thither. At Antioch, 
hov'<:'YE:t, he hau re-,-oked <!.ll the laws ".:hat Julian had 
made against Christianitv. 

l~a?elltill;an was c:1o~~en emperor, and then named 
his brother Yalens as his colleacrue. The empire being 
~ssailed on all s;(~es by the b~rbariatts the two em
).erors divici,:G. the empire between the~), Valentinian 
:-creiving, as his 8;H1r'.:', the western, and YaJens the 
eastern pan of it. The Goths, in the reign of Val ens, 
ad"anced up to the Yery suburbs of Constantinople, 
defe~ted and killed the emperor, and then laid seige to 
Adnallopl~, but were repulsed with great slaughter. 
After t~elr repulse, great numbers of them were 
c~t to plcces by the Saracens, who had come to the 
aid of the Romans. Yalentinian continued to make 
head against the barbarians who invaded his part oC 
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the empire, till A. D. 375, when he died in the 12th 
year of his reign. At his dE-ath he was succeeded in 
the west by 

Gratian, and the western empire beino- at this time 
without any emperor! he ~btained the ~overeigDty of 
that also. He was Immediately engaged in contiict 
with th~ barba~ia~s, w~o threatened the empire with 
destructIOn. Fmdmg himself pressed on all sides, he 
chose Theodosius as his partner, and committed the 
east to his care. Theodosius was an ahle general and 
of generous di!<positions. He was a decided fav~urer 
of Ohristianity, and did much towards the ab::llition of 
idolatry, destroying the idols and temples of the 
heathens. V\'hile Theodosius was employed m com
bating the barbarians in the east. Gratian was attacked 
by a usurper in the west named lYIaximus. Gratian 
had previously given his brother Yalentinian (known as 
Valentinian II.) a portion of his dominions. lHaximus 
succeeded in putting Gratian to death, and then at
tacked Valentinian. Valentillian fled to Theodosius, 
who espoused his quarrel, attacked and defeated l\Iax
imus, took him prisoner, and put him to death. Va
lentinian II. was afterwards murdered by a general of 
his army, and Fugenills raised to the throne. Theo. 
dosius attacked and defeated him, and he was afterwards 
beheaded by his own soldiers. Theodosius, who is 
sometimes called the great. divided his empire between 
his two sons. Honorius and Arcacius, allotting the west 
to Honorius, and the east to Arcadius. He died soon 
afterwards of dropsy. 

Honorius and Arcadius succeeded him, A. D. 395. 
Honorius was a weak prince, utterly incapable of con· 
tending with the hordes of furious barbarians that were 
pouring in on the empire. He had, however, an able 
general named 8tilicho. The celebrated Alaric was at 
this time king of the Goths. He ravaged Greece and 
invaded Italy, where he was defeated by Sti!icho, ~ho 
was hailed as the deliverer of Italy. HonorlUs retired 
to t1:; inaccessible fa5tnesses of Ravenna, to be secure 
from the assaults of the barbarians, and the l,fforts of 
his general were confined to the defence cf Italy; it 
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beino- utterly impossibJe to protect the more distant pro. 
YiDC~S. A most formidable invasion now threatened Rome 
by Hodogaisus or Ro.d~gast, a~ the head of a~l im:mense 
host of Germans of different trIbes. They laid selge to 
Florence ,rhich was reduced to the Jast extremity, 
when Stiiicho appeared for its deliverance. He intra. 
duced supplies into the city, surrounded the besieging 
army with a trE-llcli and rampart, and reduced it by 
faminE' to a fragment of what it originally was. The 
wretched remnant of it was forced to surrender at dis
cretion, and sold for slaves. Stilicho was thus hailed a 
second time as the deliverer of Italy. 

Honorius, however, was exposed to a worse enemy 
than the barbarians, namely, his own jealousy and 
weakness. Stilicho, after all his services, was accused 
of corrupt motives, and put to death. This opened 
Italy to the Goths, and Alarie, a Gothic king professing 
Christianity, descended upon Rome itself. He was at 
first induced to spare the City by a large ransom, but 
afterwards he assailed it, took and plundered it, mas
sacreing many of the inhabitants. 

In the eastern empire, nothing worthy of being 
noticed in this brief narrative is recorded, from the 
reign of Constantine, till the end of this century. 

FIFTH CENTURY. 

Alaric had taken and plundered Rome A. D. 410, 
a~d Honorius died, A. D. 423. It is no~ necessary to 
;lve the names of the different nominal emperors of 
tlw west, who assumed that title durino- the early part 
of this century. None of them ~yer p~ssessed the real 
go~ernment?f the empire, almost every province of it 
bemg now 1n full possession of the barbarian tribes 
~hat h.a~ invaded it. At length, when a youth, called 
lD d~fJSlOn, Augustulus, who hOld been raised to the 
nomlOul rank of emperor by his father Orestes, a 
general of the Roman army. was in possesliion of the 
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title of emperor, Italy was invaded by Odoacer, a Gotho 
Odoacer defeated, took, and slew Orestes, went to 
Havenna and took Augustulus; but spared his life in 
consideration of his youth, and appointed him a liberal 
main~enance. ~1e then we~lt to !lome, which readily 
submItted to hIm, and he ImmedIately caused himself 
to be procl~imed king of Italy. Thus the very name 
of the empIre of the west was ubliterated. Britain 
had long been abandoned by the nomans, ~3pain was 
held by the Goths and Suevans. Africa \:-y the: Yan
dals. The Burgundians, Goths, Franks, and Alans, 
had erected several governments in Gaul, aud at leno-th 
Italy itself, as we have just seen, was enslaved b}~ a 
barbarian whose family, country and nation can 
scarcely be traced. 

In the east the empire was attacked by the most 
formidable enemy it had yet, encountereu; Attila king 
of the Huns, a rrartar race who had come from the 
great wall of China, spreading blood and desolation over 
their track~_.J Attila called himself the scourge of God, 
and boasted that grass never grew where his horse had 
trodden, He afterwards advanced westward to Gaul. 
His empire is supposed to have oeen the most extensive 
ever acquired in one reign; his authority being acknow
ledged over the north of Asia and Europe, from the 
shores of the Pacific nearly to the shores of the Atlantic. 
It was, however, greater in territorial extent than iu 
population and importance. Aretins, the Roman pre
fect of Gaul, who had induced the kings of the Goths 
and Franks to make common cause with the empire 
against AttiIa, met him near Chalons-sur-lHarne, a?"d 
defeated him with the loss of 200,000 men. But AttIla 
though defeated was not subdued; he sent a threaten
ing message to the emperor, and received in reply a 
defiance. He then resolved to raise aU his forces 
and invade Italy, and actually penetrated as far ~s 
Milan which he took. Such was the terror that hIS 
approach occasioned, that many of the inhabitants took 
refuge among the canals and marshes that were at. t~e 
extremity of the' Adriatic Gulf, and there gave orlgm 
to the city of Venice. Attila was dissuaded by the 
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i.?'''p'-' from advancing upon Rome. A~tius compelled 
him to pass into Gaul, and there Thonsmond, kwg of 
the Goths, gave him ,as ~ignal a defeat as he had 
forcnerly receivecl from AretlUs. . 

In 4:76 a great conflagration took place m Constan. 
tinople in which 120,OUO books were consumed. To
wards the end of this century, the Ostro Goths, or 
Eastern Goths erected a kingdom within the li~its of 
the eastern e:npire, as the \Tisi Goths, or v\ estern 
Goths, had done in the vYest. 

SlXTH CE~TURY. 

The western empire is now at an end. In the eastern 
empire the chief object worthy of attention during this 
century is the reign of Justinian. He came to the 
throne, A. D. 527.: 'fhe first enemy that he had to 
encounter, was the Persian monarch. 'I'his monarch, 
although successful in one battle, was routed afterwards 
by the celebrated Belisarius. The war,however, was con
tinued, with various succe~s for many years. During 
this war, one of the greatest civil tumults, recorded in 
history, took place at Constantinople. It began with 
different factions in the Circus, but ended in open 
rebellion. Oue party went so far as to proclaim a ne,,, 
emperor, and ~eemed to carry every thing before them, 
till Belisarius, who had been recalled from the Persian 
~ar, cam.e upon the rebels wheu, they were assembled 
III the CIrCUS, attacked and slew 3Li,UVO 'of them, and 
effectually quelled the rebellion. 

Justinian now turned his arms against the Vandals 
in Afrit:a, and the Goths in Italy, both of which pro
vinces his able generals Belisarius and N arses recovered 
out of the hands of these barbarians. In A. D. 558, Jus
ti!lian purchased peace with the Persians by paying a 
large sum of money. The same year a body of Huns,; 
havlllg pas~ed the Danube, marched towanls Constan
tinople, aud came within 18 miles of the city. 'I'hel 
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'indefatigab1e and faithful Belisarius went out against 
them with. compa~ati.vely a ~andful of men, and put 
them to fhght. .nllS was hIs last exploit. On his 
rcturTl to Con:>tantmople, he was disgraced, stripped of 
llis employm~nts, and confined to h.is house. on pre
tence, of belI~g party to a conspiracy against the 
emperor. 
. Justinian, thll~, by the talent ~md hravery of hig 
generals, seemc(i to revive the ancient grandeur of 
the Roman empire. Eut h'o" is scarcely less celebrated 
for the different digests Df the laws y,ihich were exe
·cuted under his auspices, and which have been of the 
most essential use in arranging the jurisprudence of 
the different kingdoill8 of Europe. H0 also f(jundt-d 
the Churcb of Saint Sophia at Constantinople, which 
lIas been converted by the Turks into a Mahometan 
mosqlle~ and is still regarded as a master-piece of 
.architecture. Justinian died, A. D., 565, in the 83rd 
year of hi:s ~ge, and the 39th of his reign. 

'THIRD ERA. 

Mahomet. 

At this era the Western division of the empire was 
no more. Barbarian tribes, from the north and east 
'had burst in upon it, and were in possession of muc~ of 
its territory: and Rome itself was governed by a heu
tenant, sent by the emperor o~ Constantinople. In 
A. D. 600 Mahomet ,was preparmg to propagate that 
celebrated'imposture, which has obtained possession -of 

'tiO large a portion of the human race. 

SEVENTH CENTURY. 

This century is remarkable for th.e rise of the Mah?
~etan imposture, 'Which produced Important results 1Il 

K 



ebe Aistory of the world, duoing this and~the succeeding 
period. Mahome~ wss born towards the dose of the 
prevl~u~ cep;tury; but did .~ot commence hls s~stem of 
iropOSl-tlO~ tlll ab.out A. ~. b.1). I~ A. D. 62 ___ " hI'S eifo.rts-
to dissemmat::'! hlS doctnn€ began co attract the attentIOn: 
er the magistra.tes uf Mecca, and they conceived that he 
should be pl1Di,hed with death, as lI.. disturber of the' 
public peace .... Mahomet fled to Medma, ~nd from that 
circumstance filS followers have adopted tB,lS year as the 
era from which they dll.te aU events, which is known by 
the name of the Hegirar or flight. Mahomet first estab
lished his doctrine in Arabia. His countrymen were 
previously Pagans, bll~ had received suffi'Zrent knowledge 
of Christianity to render manifest to them the absurdities
of Paganism. Mahomet a.rtflll1y made such modifications 
on the J·ewish and Christi2.n doctrines and forms of 
worshi.p, as to accommodate them to the habits and 
propensities of tb.e Arabs, and also to estarolish his own 
personal sanctity and authority. After persuading some 
of his countrymen, and, through them, compelling 
ethers, to ~eceive him as the prophet of God, he entered 
npon a regular system of eonquest, which was foIlowed 
up by his suc~essors under the name of Caliphs. They 
overran Syria, Persia, Egypt, and Asia Minor, and ra
vaged the th:eek empire;. besieged Oonstantinople, but 
did not succeed in taking it. 'l'hey spread themselves
along the whole southern shore of the Mediterranean, 
crossed over to Spain, and entered Gaul, but were de
feated and driven back by Ohai"les Martel. They, 
Dowever, established a splendid kingdom in the south 
flf Spain, and IDll.intained their ground there till near the· 
time of the Reformation, when they were finally driven 
aut by FeJdin~~ and Isabella, in the fifteenth century. 
After the Chflstlan era, towards the beginning of the 
seventh century, the Saxon heptarchy was established' 
in England, and the various barbarian tribes that had 
settled themselves in the Roman empire began to assume 
the form of l'e~lar states and kingdoms. 



EIGHTH CE:\TURY. 

'l'owards the beginning of this century, Pepin, mayor 
of the palace of. the French .kings, became possessed of 
the royal authonty, and dyll1g, was succeeded by his 
son, Charles Martel. 

This century is remarkable chiefly for the effectual 
check that the Saracens received from Charles l'.lartel 
in France, which has alrearly been mentioned by anti~ 
cipation. In the great battle which was fought between 
Tours and Poitiers, historians state that ::rf5,(J(lU men 
were slain, among whom was the ~aracen general. 

Pepin, son of Charles .Martel, a~sumed. after his death. 
not only the authority, but the title and prerogatives of 
sovereignty. Pepin was succeeded by his son Charko. 
usually called CharlemagllL', or Charles the Great, who 
makes the most conspicuous figl~re in the history of' 
Europe towards the end of this, and the beginning of 
the following century. His dominions extended oyer 
France, Germany, and the northern parts of Italy; and 
he was invested hy the Pope with imperial dignjt~, :wu 
crowned as the founder of a new empire of the west. 
But his chief honour consisted in the encouragement 
which he gave to literature and learned men throughout 
his dominions. He founded the university of Paris, 
and various other seminaries; and his attention to go
vernment, and the general improvement of his subjects, 
would have done honour to any monarch in the most 
enlightened ages of the world. 

MNTH CEC\TlillY. 

Charlemagne dying, A. D. 814,. was Rucceeded by hili 
80n Louis surnamed Le Debonnalre. 

This c;ntury is notcd in English history by the inva~ 
sions of the Danes and the reign of Alfred, who, whe
ther he be conside;ed in his public or private char~cter, 
deserves to be ranked among,the greatest and be6t of 
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mon::nchs. The early part of his reign was most cala. 
mitous in consequence of the incessant invasions and 
r,!ya<Te~ of the Danes. He himself was redl1ced to 
the ~('ce:i:;itv of wandering about in disgui:>e. He, 
however, su~ct'eJed in dt>feating them repeatedly, and 
checkin<..(' fOl" a time their incllrsions. Like Charlemagne, 
he {rave ~every encouragement to learning that his means 
enabled him. He fOHlHlerl the univer8ity of Oxford, 
und compose(1 more hooks than most men huve do:!e 
whose whole time has been c1 '\'oted to study. III A. D. 
~;~)(), be J)romulgated a code of laws, which are justly 
consiJer~,l ;is the foundation of the common law of 
England. He died at the age of 51, A. D. 000. 

TENTII CENTuRY. 

This century is chiefly remarkable for the almost 
total exi il1f'ti"l1 of literature and civilization throughout 
Eurupe. Tae light of antiquity had perished amidst 
the \ iulent ngii ations that fullowed the breaking up of 
the Homan emjlire, a!HI the light of 1noden~ bcience 
and literatlll'e hud not yet been kindled.. The world 
presents over its whole suriacc one field of contention 
and bloodshed, with scarcely any object-sufficiently pro
minent to deserve attention, or to excite interest. It 
is the very midnight of the dark ages. ' 

ELEYE1NTH CENTURY. 

This century: is nearly as barren of important evente 
a~ the precedmg. It is, however, interesting in the 
hl.sto~y of England and, Scotland. During the early part 
o.t thIS century, the Danes, still continuing their inva. 
GlOnS, at length succeeded in placing their king, Canute, 
on .the t.hrone of England; and the Norwegian king' 
havmg, lD the absence of Canute, attacked Denmark,' 
(\mute returned to his native cuuntry, invaded Norway,' 
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conquered and deposed the king, placed himself on the 
throne, and thus became the sole monarch of the three 
kingdoms, Denmark, England and Norway. Oanute, 
on his death, was succeeded in the throne of England 
by his two sons, the one following the other; after 
whom the Saxon line resumed the sovereignty. 

But another enemy, destined to supersede both of 
these dynasties, was now advancing to power, namely, 
the Normans, who had settled themselves on the west 
coast of France. Towards the middle of the century, 
William, Duke of Normandy, invnded England, defeat
ed Harold, king of England, at Hastings, ascended the 
English throne, antI originated a dynasty of Norman 
kings, that for many ages reigned in England. ( 

In the west, the Turks were rising into power ~ They 
were of Tartar descent, and having been called in by 
the king of Persia to assist him in his wars, they soon, 
under Tangrolipix, their leader, made themselves masters 
of Persia. Although they were Ma:hometans, they scru
pled not to attack the caliphate, and overthrow it. They 
also invaded the Greek empire; ravaged its territories, 
but did not, till a period considerably later, make them
selves masters of Oonstantinople. 

FOURTH ERA. 

J'he (Jru,~8. 

At this era, the empire of the Sal"l\~ens, or the. 
Caliphate, which had arisen o~t of the l~posture ot 
Mahomet, had been broken up mto many m~ependent 
kingdoms, all professing the Mahol11etun religIOn. A 
new power namely the Tn: \ish, had also !;prung up 
in the boso~ of the Caliphate; and was no,~ in posses
sion of Asia ~,~inor, Syria, and some prov!11ces to the 
eastward. The 'furks also were l'.lahometalls. Pales
tine and JerusalP.m were t;lUS in posscsl'>ion of the 
enemies of Christianity. 
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TWELFTH CE);TCRY. 

1::,'er since the ri~e and rapid extension of ::'II ahometan
. 8m .J erusalem and Palestine. localities that were t:ndeared 
1 , . ' ~ • 
to Christians by so many intcrcstmg assocIations, were In 

the hands of enemies of Christianity. Towards the end of 
the prcyious century, the we~tern chu:ch had bee.n aroused 
by the preaching of' Peter .the Herm~t, to the dI~grace. of 
permittinO' infidels to retal:l possessIOn of thc holy CIty 
and holy ~epulchrc, and all the other sacred localities. 
And al;eady an army, called a crusade, from its ma~ch
iug under the banner of the cross, had advanced mto 
Svria. The first of the armies that went upon this cx
p~dition, being without arrangement, or generals pos
sessed of military skill, and necessarily plundering the 
country on their route, were massacred, or perished, 
with the exception of' about 2\}~it)\) men, before they 
reached Constantinople; and these, crossing into Asia, 
were met by the Turkish army, and totally defeated. 
That army waR followed by one better organized, under 
the command of Godfrey of Bouillon, who defeated the 
Turks in several battles, aud at lenglh Rucceeded in 
taking Jerusalem, which the crusaders held for nearly a 
century. Godfrey was elected king of Jerusalem A. D. 
lO~It'. These crusades were repeated from time to time 
for about 1511 years, till t;even armies had found theii' 
graves in the plains and mountains of the east. But 
although these expeditions proved abortive in regard to 
the immediate object of them, namely, the rescuing of 
.J erusal~~ from the power of the infidels, they produced 
a beneficIal effect on the state of Europe. They carried 
?ff ill.any of the more turbulent spirits, and left a. breath
mg, tIme to the various kingdoms of' the west; during 
whIch man~ ~owns ros~ ~o eminen~e~and power, and the 
supr~me CIVIl ~uthontIes were strengthened. They 
also mtroduced mto Europe a taste for elegance and 
refinE'ment. Many of th~ crusaders returning from the 
e~st, where some remain~of the civilization and polish 
of the (·{reeks, anti of the 'Roman empire, still lingered, 
brought along with them u relish for more polished 



r-rt1l.mrcrs than those to '.Yhich they had been accustomed. 
:at home. Hence. it i~, that almost immediately after 
,:he crusaders, an:!leDt .hter~ture arui the fine arts beo-au 
to be cultiva.ted sedtilo;.:,ly in. Europe. 0 

'l'he eonncxion also of warlike operations with Chris
tianity, however i.ncorn~ruot'.s the~.dmixture may ~,ppear, 
'had the eifect of mfuslDg more of humanity and upright 
generous principle -into the operatiOJ's of war, than the 
;ancient Pag'iQ empire!land states had any conception 
.of. It was probably from this caU!3e that the institutiolil 
.of chivalry arose, by which & race of warrio:o:s was reared 
'Who cultivated th.e higheet pl'inoiples of honour, and. 
whose aim and prid.e it was to relieve the oppressed, 
particularly women, and even children, who might be in 
<captivity, or exposed to iusult or injury. It is thus that 
we seldom or never hear, in mod.ern times, of fuch scenes 
<of unmiugled .atroeity, such deadly treachery, such ex
"tensive and ,cold-blooded ma£sRcre~, as :Vie read of illl. 
-every page in ancierrt history. 

It wall .towll.rds the end of this century that Henry IL 
1)f England firi>t invaded Ireland, B.nd obta.ioed. tbe 
[damage of the Irish .kiugs. 

~EITRTEENTH CENTUR¥. 

The crusades still contirmed till the middle of ihN: 
',~entur:v'; the :last, "/hick totally 'fdled, h!lv~ng beef) 
I'1ndert'akel:'! by Lmlis IX, kiag of F~nce, cz.!ll:'d Saint. 
Louis in A. D. 1270. 'This century is chiefl'y rem~.rkable 
for the .conquests of Zengis Khan, a chief of the Mog~l • 
.or Mongu! '.r~l·.tars, in the e:!st. He o-;err.an.the emplre 
,of the SarncelJ.s, took -H)-gdud, ·and put aneud to that 
,empine. Towa.rds the end of this century the Moguls 
';ubdued Chi.na, and then established a 'TArtar govern
ment, which has continned till the present day. Oth·man, 
:a180, !l.t the hCl'.d of Turks, founded the OttolUl1,n en:
~ire. Edward 1. of England, llbout the dose of thls 
'~entury, attempted to ,l)ririg the Scottish monar.chy 
muder ,hlS,B.uthoriW_ 
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FOURTEENTH CE);,TGI~Y. 

'The commencement of this century is marked 1>:y tile: 
Scotch achieving their independence at the battle of 
Bannockburn, which was fought A. D. 1314. Towards
the middle of the century Edward II.I. o~ Engl~nd 
invaded France, and gained several vwtones, whICh 
led to DO permanent result. Towards the end of the 
ct!ntury, another Tartar leader, Timour Beg, known 
usually by the name of ~amerI3ne;. ov:erran the mid~e 
and west of Asia; carrymg desolatIOn and destructlon 
wherever he went. He laid the foundation of the Mogul
empire in Hindostan. Delhi was t~k~n by him A. D.
H98. In this century the dawn of hterat1tre becomes 
manifest ill Europe. Petrarch, Boccacio, and Frois3aTt, 
on the continent; Geoffry Chaucer in England;
and A bulfeda., an Arabian geographer and histo.rian .. 
flourished. 

l1'IFTEENTH CE.'-'TURY. 

In this century commenced that conflict, knewn in; 
history by the name of the Reformation, which resulted 
in many of the kingdoms of Europe separating from the 
ehurch of Rome. John Huss in Bohemia, Jerome of 
Prague, and vYicklifl'e in England, took the lead in dis
seminating the doctrine~ of the Reformation. 

In the history- of Eng-land, lhe early part of this century 
is marked by the attempt of Henry V. to obtai.n posses· 
si.on of the crown of France, by availing himself of the
distracted state Ot this country. For a time he seemed 
to .succeed in his enterprise; but the English were
ultImately repulsed and driven back by the enthusiasm 
Gf a peasant girl, named J can of Are, who believed that 
she was caned by heaven to achieve the deliverance 01 
her country, and who infused into the armies of France 
a portion of her own enthusiasm. She was taken, and: 
1lasely ,condemned f),nd executed by the English generaL 
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But that act of imbecile revencre rather hastened th 
expulsion of the English from ~'rance than retarded it~ 
In thE' succeeding reign commenced the wars between 
the .hous~s of Y or~ and .I~ancaster, i~ which a large 
portIOn of the Engltsh nobilIty were extirpated. 
, In the. eag the 'l'urk~, under 1'.!uhomet II. besieged 
C;onstantmople, and, aiter an obstlllute sielIe sllcceeded 
• l' • A D 1 r: <:> , 
III • taK\ng ?t, . _ '. 4u3, th: ~reek emperor being 
slam, fightmg sword 10 hand III tne breach. This put 
an end to the eastefn empire. 

The latter part of the century will ever be celebrated 
over the whole world by the discovery of America by 
Christopher Columbus, A. D. 1492. 

FIFTH ERA. 

Charles V. 
\ 

This efa finds the Greek or Byzantine empire extinct. 
and the Turks in possession of Con~tantinople and of 
Greece, to the shores of the Adriatic. with the most 
considerable islands. Further to the eastward, a great 
empire had been estahlished by the l\Iogul Tartars; 
which had, particularly under two chieis, Zcngis Khau 
und 'l'imour IlL-g, or 'ramcrlane, embraced a larger 
extent of territory, than any of the great empires Of 
antiquity; but which, nt this era, was broken up into a 
number of indcpenuent sovereignties. China was uuder 
the dominion of a Tartar dynasty. 

The kingdoms of' Europe were assuming that form, 
which. with the exception of late modifications, t~cy 
still retain. Spain was then one of the most warhkc 
countries in Europe. 

Literature had begun to advance, with a steady and 
rapid pace, over Europe. The art of printing' ha~ b:en 
diiicovered about the year 1 -:140, and was now bcgmnmg 
to assume that influence ovcr human affairs, which has 
been so wonder/lilly develc'ped iLl the present day. 
Statuary, painting. 'an(1 architectnrc, had reached their 

K2 
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highest excellence in Italy, under Leonardp de Vinci, 
)lichael Angelo, Raphael, Titian, Correggio, and ?t~ 

But the most remarkable, as we~l as the most Im~or
tant feature in this era, was the dIscovery of AmerIca, 
by Columbus; by which disc~very a new worl~, that 
had been hid from the inhabItants of that portIOn of 
the globe which we have hitherto been contemplating, 
was unfolded to their wondering gaze, and opened to 
their spirit of discovery and enterprise--:opened also, 
alas! to their cupidity and cruelty. ThiS event took 
place in 1492. .' 

This age, so fertile III great events, was also the age 
of the reformation' in which the Protestant churches 
separated from t~e' church of R?r;ne; a~. event which 
still continued to lllfluence the polItICal afhurs of Europe. 

SIXTEENTH CE~TURY. 

In the beginning of this century the eyes of all Europe 
were turned towards the newly discovered continent of 
America and its islands, till their attention was caned. 
off by a new object of a different description, namely, 
the dissemination of the doctrines of the Refort'lWl.tiOn, 
followed by the struggle fur civil liberty that immediately 
ensued. ·The crowned heads of Europe regarded the 
introduction of any political or religious doctrines into 
their dominions, without their consent, afi a dangerou51 
encroachment on their power and prerogative; and, 
Aided by many of the clergy and aristocracy of the 
da~, attempted to crush every such tendency to inno
vat;on. Hence arose wan;, persecutions, proscriptions, 
anu massacres, ~carcely less revolting than those which 
stain the pages of ancient pagan hi.-;torv. 

Towards the commencement of this ~entury· -Bharles 
k · f....· 1 " l~g 0 ~pam, was c ~:~ted emperor of Germany, and 
bell1g an able and amhItlOus prince, he made use of his 
great power to attain to supreme illfluence in Europe. 
He was steadily resisted by Francis I. of' France. After 
an active enterprising reign, in the latter part of which 
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he met with many disappointments, lIe at length resi<Tned 
his crown, and retired into private life. <:> 

This ce~ltury is (;(Jcbrutell in English history, chiefly 
by !he rClgn of Eltzuheth, the attempt of Philip o"f 
Spalll to subdue England, and the total destruction of 
his fleet, which lIe had boastingly called the Invincible 
Armada; 

SEVENTEENTH CENTURY. 

This century is marked by the struggle for civil liberty 
in England with the kilJ;c''; oftlw Stuart fumily. Charles 
I. had imbibed higher jdf'rts of royal prerogative than 
the people were disposed to suumit to; awl after YllriollS 

attempts on his part to establish an indepelldent unde
fineet right of taxation, which w~,s stew lily resisted, the 
contest broke out into a civil 'I'ar, and the reflult was, 
that Charles was defeated and beheaded, and a kind of 
republic established, with a protector, who, in fact, pos
sessed all the authority of royalty. On the death of 
Cromwell, the protector, the people of Englund were dis
posed to return to their former monarchical government, 
and Charles Ii. the son of tile former Charles, was restored 
to his hereditary dominions. On his death, James, his 
brothel', succeeded him; but lI1anifestitlg a disposition to 
exercise the absolute authority which had been claimcd 
hy the first Charles, he was forced to abdicate the throne; 
and William, Prince of Orange, who h~d married the 
eldest daughter of .Tames and was also Ius nephew, was 
called to it. This revolution led the way to those 
struO"O"les for liberty which have since taken place in 
Am~rica and I'~uropc, and which h,1\'e not yd subsidecl. 

On ,the Continent of Europe, this ,·,.'ntury 1', cdebr'l~('d 
for the wars waged by Gustavus Adolphus, the Swedlt'h 
monarch, against the emperor of Germany.. GustavuS' 
baffled the ablest generals of the empire, gallled several 
battles, till, at the battle of Lutzen, A. D. 1632, he 
was slain althouah his troops gained the victory. This 
century i~ also c~Iebrated for the reign of Louis XIV. 
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of Fral1{)O., which may be regarded as the Augustan 
age of French liternture. . 

In the cast of Europe, the Turks were prcssmg upon 
lhe Christian slalrs. Their armies h~lll advanced to the 
uci .. hbourhooLl of \'iclllla, where they were defeated 
\'1' john S"j,ic;J;i, king of Poland . 
• \\"hile the southern parts of Europe were thus 

occupi,·d, a power was rising in the n01'th, which was 
destipcd (-j produce important changes in its social 
state, Russia, \\'llie11 had scarcely Leen felt or even 
heard of, in European poL tics, till towards the Leginning 
of the eighteenth century, now began 'to emerge from its 
obscurity. This empire may be said to owe its exis
tence, under Divine Providence, to the extraordinary 
t:nterpric" of Peter, more justly called the Great, than 
many of those who hnve obtained that title, and who 
il3ccnded the throne of Russin. A. D. 1682. The 
measures which he adopted for raising his country to 
eminence, "-ere not conquest; but the introduction 
into his dominions of civilization, and of the arts and 
sciences. By these means he rendered available the 
r('~'Jurccs of his vast territory; and his successors, 
following up his plans, \yith the addition of direct efforts 
to enlarge tll('ir territory, the Russian empire has 
assumed a more commanding and formidable position, 
than any single state now in Europe. 

In Asia, the Tartars again overran China, and com.. 
menced a new Tartar dynasty on the throne of that vast 
empire. 

EIGHTEENTH CENTURY. 

The commencement of this century finds England 
and several of the states of Europe combined to resist 
the ambitious projecls of Louis Fourteenth. And the 
D~ke of. ~.Iarlborough, general of the forces of the 
a.Iltes, gaIn"'} seY"c'al great victories over the armies of 
france, '.1 l~ich ultimately led to the peace of Utrecht.! 
rhe attentIOn of Europe was also directed to th8 war 
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of Frederick Third, king of Prussia, with the German 
emperor, for the possession of Silesia: and the rise of 
the Prussian kingdom to influence. Also to the wars of 
Charles Twelfth, king uf S\ .. eden ao-ainst Russia 
which ended in his defeat and death." Towards th~ 
middle of the century, Britain was disturbed by a 
rebellion which arose in the highlands of Scotland, the 
object of which was to replaoe the family of Stuart on 
the throne, but which was frustrated by the total defeat 
of the robel army at Culloden, A. D. 1746. 

While Europe was thus occupied with her own 
internal causes of jealousy and dissension, a new power 
was rising on the other side of the Atlantic, destined 
to produce the most important efreets on the political 
condition of the world. Amidst the agitation and oon. 
tentions on the suuject of religion in England, during 
the reign of Charles 1. and II., many of the English 
emigrated, oarryin;,; with them high ideas of religious 
and political liberty. To these were added a colony a 
little to the :;outhwarcl, consisting partly of persons 
convicted of crimes, and sentenced to transportation. 
Under favourable circumstances for increasing, the 
colonists did increase with unexampled rflpidity, and 
soon began to feel that they were able to support them. 
serves without aid from the parent country. The con· 
sequence was, that they becnme impatient of the right 
claimed by the British legisbture to tax them without 
their consent. This was the vcry elaim on aecount or 
which their forefathers had resisted Charles, and for 
the establishment of which they had been driven from 
their native country. The Brilish government most un
wisely pressed their cbil;I", till they drove th~ settl:rs 
in America into ()j"Cl1 revolt. A war ensued, III whIch 
the Americans W8re aided by the French, and the 
result was, that they achieved their independen?e, the 
northern and southren states uniting tn,!.;c,thcr 111 one 
federal republic.. . 

'rhe European nations ',\" ;,' not inattentIve specta~ors 
of the strufr<Tle bet ..... een Britain and her c010111es. 
The Fl'encl~·osoldiers who had bel'll employed in as· 
sistin~ the American revolters, returned to France, 

113 
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strongly imbued with the pri?ciples of ci.vil liber!y, 
and much predisposed to resist t~le despotic aut.hoflty 
of their own monarchs. Accordmgly, almost Imme
diately after the termin.ation of the .Angl?-American 
war a revolution began 111 France, whlCh did not end, 
till ;he reianinCT fumily of France, like thut of Lngland 
in the fOJ~ner "'century, was driven from the throne. 
France, for a short 'season, I)('came u republic, and 
o:::ommeneed a system of encroachment on the neigh
bouring stutes, the results of which belong to the history 
'Jf the following century. 

In Asia, the most important, and to Europeans, the 
most interesting object during this century, is the 
gradual rise of the British empire in India. In conse
~Iuence of the superiority of the British navy, when 
any war broke out bet\I'cen Britain and any of the 
other powers of Europe, she was immediately, able to 
ta~e possession of their fOl'ci:--;n colonies or settlements. 
She thus gradually superseded the Danes, the Dutch, 
the Portuguese, and the French, in India and the adja
cent islands; and, partly by a truin of events o~et 
which she had no control, and partly by able measures, 
military und diplomatical, she gradually extended her 
uuthority and influence over a vast territory in Indi« 
and the Asiatic i~lands; 

SIXTH ERA, 

French Revolution. 

T~lis era.fin~s Bonaparte, a military adventurer froni 
CorsICa, wleldll1g the government of France, as the 
}wad of a triumviratE', with the title of First Consul' 

1 
• , 

nne, III consequence of a terics of victories possessina 
the chi~f in~uenee in Europe. Britain, his great oP
ponent, IS mistress of the sea and possesses a larcre 
empire. in India, the \V est I~dies, and Canada, with 
,11any 1l1lpOliitnt colonies, and military !tations in 



variolls parts of the world. 8pain and PortuO'al are in 
possession of extensive empires in South ~\..merica. 
Three new important states have arisen since the former 
era, namely, the United States of America formed of 
British settlers; Holland, which had formeriy beloDrred 
to the Crown of Spain; and Russia, which has ari~en 
from a state of barbarism to a place among the civilized 
nations of Europe; Prussia, also, from being an 
electorate of the German empire, has become an inde
pendent kingdom; and Austria has acquired extensive 
territories. On the other hand, Poland has heen par
titioned between Russia, Prussia, and Austria, by a 
series of acts of the basest treachery and violence. 
Further to the east, the 'rurkish empire still exists, but 
weak and obviously sinking to its dissolution. Still 
further to the east, Russia is encroaching on the more 
southern states of Asia, and is now conterminous with 
China and Persia. In Hindostan, the Mogul empire 
exists but in name; its territory being nearly all in the 
hands of the British, or under British influencc. 

KIXETEE:STH CENTPRY. 

The Fre~(>publicaDs had, at the close of the former 
century, entered on a career of conquest and aggran
dizement, and having tanght the people to regar.d 
military exploits as the glory of France, laid open theIr 
republic to be subverted by any military lealier of 
sufficient talent to command the admiration of the 
nation. Such a leader Sl)U",1 appeared in Bonaparte, a 
Corsican, and a subaltern officer in the .Frenc.h army. 
He entered with all his natural enthUSIasm mto the 
revolutionary sentiments of the day; and, by his mili
tary skill, soon rose to eminence, and so dazzled the 
people by what they were taught to reg~nl. as the .glor~· 
of his exploits, that he attained to the clllet power III the 
republic, which he soon overturned, and was crowned 
emperor. 

As he rose by hig military talf'nt, he could maintain 



his ground only by the same mean~. He carri~d for
ward the system uf Frenc.h aggrandizement whl~h the 
republic had comme?ced, tIll the gre~ter part of Europe 
was, directly or indirectly, . under h1l'; c.ontrol. . Mean
while England offered to him a determIned reSistance, 
and, by her command at sea, ~t once confi~cd hi.m to the 
continent of Europl1, and obtalOed possessIOn of a large 
proportion of the commerce of the world. The powers 
of Europe had been repeatedly roused to resist the eu
croachment~ of' Bonaparte, but in vain; till he broke 
the power of his own arm, by a mad attempt to conquer 
Russia. The Russians retired before him. He ad
vanced as far as JHoscow, which the Rmsians evacuated 
and burned. The winter was approaching; he could 
neither maintain himself in Moscow, nor advance fur
ther. He was at length compelled to retreat, surround
ed and harassed by the unbroken armies of Russia, and 
an inveterately hostile population. ,:rinter assailed him 
in all its rigour, and the consequence was, that of nearly 
half a million of men, whom he had led into Russia 
but a few thousands found their way back to their own 
country. 

The" European powers ~aw this to he a fit opportunity 
for regaiuing their own authority and influence, and 
assailed Bonaparte on every side. He continued to offer 
a vigorous and dexterous resistance, till, overpowered 
hy numbers, he was subdUi'd, and forced to resign the 
crown. He was permitted to rf'tire to the island of 
Elba, in the i\Iediterranean. From that island he very 
soor: issued, marc~ed to Paris, was hailed by the French 
soldIery, and remstated in the empire. The other 
powers of Europe were again leagued against him, and 
began to assemble their armies on the northern frontier 
ci' France.· He marched aO"ainst them defeated the 
1.> • b to , 

rUSSlQns, . ~lt was almost immediately afterwards met 
by the BrItIsh army r ~t \raterloo, and there totally 
r?uteJ., "\. D. 1815. I he result wa;;, that he again re
sl~O:l\ed the crown, snrre~clered himself to a British ship 
ot war, was sent to confinement to St. Helena where he 
remained till he died, A. n. lS:H. The Hou;boDS were 
then recalled to the th'rone of t;'rance. 



T~is century h~s already also been distinguished by 
the nse of several mdependent states in South America. 
The c.oloni~s of Spain and Portugal, which had long 
been ImpatIent of the rigorous control exercised over 
them, finding that the convulsion of Europe openccd ~. 
favourable opportunity of attaininO' to independence 
promptly availed themselves of it, "'and successfully re~ 
sisted all attempts of the parent countries to maintain 
~uthority over them. 

There are three features of this period, which must 
not be overlooked. 

The first is the rapidydvancement of i§Ie~ and 
of the useful arts. (Mathematic~ have been car
ried to an extent, and-have attaint'd to a power and 
facility of investigation, of which the ancients formed 
no conception. .A.~t¥Qa8IJlj , by the aid of lVIatl[{:!tlHttics 
and of Optics has opcned up the system of the uni
verse: subjected the various heavenly bodies to weight 
and me'asurement; and accounted with mathematical 
preci~ion, not only for all thc phenomena known to the 
ancients, but for ten thousand other phenomena, that 
have been discovered by the more powerful instruments 
which Optics have placed at her disposal. Mental 
phenomena, also, and all dcpartments of knowlcJge, 
that relate to the direction and cultivation of the 
understanding, have been investigated on thc principles 
of sound philosophy; and many important practical 
truths have been established. :~ atural I-Ii~tory, in all its 
branches, has been cultivated with a zeal and success 
altogether unprecedented. New subjects of inyes~il?a
tion have been opened and pursued to a ,3nrpnsmg 
extent. The sciences of Political Economy and of Che
-mlstr)'JIlay be regarded as the creations of this period; 
and Geology is only yet attaining to the fO:'111 and con
sistency of a scieDcc, Geography, also, has ~xpl,;.red 
the surface of our planet in almost every dlrectwn. 
And along with the increase of knowledge, have come 
increase of human power, and nddition to human com
fort ancI convenience, Machin('''y, in every dcpartl:]ent 
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of labour, has been carried to greflt perfection. The 
inHntion of the steam-engine has placed a power, to 
which it would be difficult tu assign limits, at the dis
posal of men; and this mighty instrument has been 
applied to manufactures, and !~t.terly to water ,and land 
curriucre with the most gratdYJIlg results. '1 he more 
delica~e machines, too, such as clocks and watches, 
although not the invention of this last period, have be.en 
broucrht to hirrh perfection in it; and the recent dls-o b 
covery of gus-light ha~ added much to th~ comfort and 
Eafety of cities and towns. The power of mtellect, that 
is still employed in improvements in every department 
of art, is unexampled in the history of mankind. 

The second feature of this period, to which we have 
allurled, i~ the great progress that has been made in 
translating the Ducred Scriptures into the various lan
guages of the world. The Scriptures had been pre
viously translated at different times, into most of the 
languages of' Europe, and had existed from a very early 
period in Syriac, Arabic, and Coptic; but a great 
addition to such translations, chiefly into eastern lan
guages and dialects, belongs to the present. period. 
Men of different nations have thus been furnished with 
opportunities of becoming acquainted with each other'g 
languages; and of learning to act on similar principles, 
to a greater extent than has ever before been witnessed. 
And when this fact is connected with the amazing faci
lities for communication among the different nations of 
the world that are now in progress, it is impossible to 
form any conception of what may be the result. 

The third remarkable feature of this period is the 
abolition, first of the slave trade, and aften~al'ds of 
slavery in the British colonies. A traffic in human 
beings, from the west coasts of' ~\frica to the American 
continent and islands, early commenc~d. The cupidity 
of the European settlers in the 1\ ew ,Yorld, impelled 
them to seek for labourers to cultivate the land to work 
the mines, and otherwise to render their new acquisitions 
profitable: before a sufficient population had grown up 
on the s?ll fO.r these purposes. ,Yith this intent, they 
sent theIr shIps to the coast of Africa, to gtt, as they 
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could, men, women, or children, and convey them across 
the Atlantic, to the European settlements. The prose
cution of this nefarious traHic created. a mass of human 
misery, partly in Africa, partly d.uring the middle pas
sage, and partly in America, such as scarcdy had at 
any former period been known; and it is humiliating to 
think, that the agents and abettors of this traffic were 
natives of countries professing to have adopted the 
benign principles of Christianity. 

The zeal of a few benevolent individuals was chiefly 
instrumental in opening the eyes of the British public 
to the enormous crimes, to which they were rendering 
themselves parties, by sanctioning the slave trade, and 
by the condition of the slaves in the British \Yest India 
Islands. The result was, that the nation was roused to 
indignation at the fearful recitals, and became deter
mined to wash its hands of the foul 8tain. And, after a 
determined &truggle against the parties interested, hu
manity triumphed, and first the slave trade, and 
afterwards slavery itself was abolished. 'rhe manner 
in which this last act of justice was effected, is, perhaps, 
unique in the history of the world. The J3ri:ish nation 
purchased the freedom of the slaves from their masters, 
subjects of the empire, and !.las actually agr~ed to ad
vance to them twenty millions of pounds, sterhng, to set 
the wretched captives at liberty. 
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SECTION III. 

]"TRODUCTION TO VEGETABLE PHYSIOLOGY. 

TilE first distinction to be attended to between minerals, 
and beinCTs enllowed with life is, that the latter are 
formed ,,~th organs adapted to fulfil the several func
tions for which they were destined by nature. These 
organs differ, not only in form and structure, but more 
or less, in the materials of whic:l they are composed; 
organized bein~s are generally of a smooth surface, 
rounded, and irregular; whilst minerals are rough, 
angular, and, in their chry~talline state, of geometrical 
regularity. 

One of the principal fu;lctions these organs have to 
perfor:::l, is nutrition. Unorganized matter may be en,. 
lar::;ed or diminished, either by mechanical or chemical 
changes; minerals may be a;gmented hy the addition 
of similar particles, or by chemical com hi nations with 
slll),tDll"es which are dissimill',r; but they have no 
PO\7Cf to conYert them into their own nature. Orga
nized bodies, on the contnu'Y, are increased in size, by 
receivinti internally, particles of matter, of a nature 
different from their own, W;l:C;l they a~similate to their 
0',':n ~llbstallce. ' 

" 1 ~ct ~s now proceed to enquire, what is the principal 
U~,·,tl .. ctlOn between the two classes of' orp'anized beinCl's 

1. • J 1 0" -tIl': mllma and t Ie vegetahle creation. 
/~llimals are proyicled WiL11 a cavity called a stomach 

ill \~hich they deposit a stCJre of food, whence they ar~ 
cOlltmually deriyi;lg nourishment. This or!!an is c;;sen
i,ial to animals, a~ they are not cOl1~t:lntly s~pplicd with 
tood; they find 1t 11Ut a:ways bene8tn their ieet; they 
mu~c w:!ncler in :L':~rlh 0:' it; aud were the}' not pro-
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vided. with such a store-house, in which to lay it up, 
they would be frequently iu danger of perishing. 

Vegetables ~lave .no stomach; they do not require 
'iuch. a magazmc, smce they find a regular snp',ly of 
nourIshment at the extremity of their roots Th~ food 
Ilf plants is not of a complicated nature, like that of 
animals: but consit;ts of the simpk:,[ mfltel'ials-water 
and the solid and gaseolls matter contaill~d within it. ' 

The second di&tinction between the animal and V('<Tee 
tahle creation is, that the latter ure not enduwed ,,~th 
sensibility. 

Some ingenious experiments have, however, been 
recently made, which tend to favour the opinion that 
plants may be endowed with a species of sen~ibility ; 
and seem to render it not improbahle, that there mriy 
exist in plants something corresponding with dee 
nervous system in animals. There are certain v('ge
table poisons, which are known to destroy life in 
animals, not by affecting the stomach, but merely by 
acting on the nervous system. 'These poi,ons were 
administered to different plants, cit hcr by watering 
them with, or steeping the roots in, infusions of these 
poisonous plants. The univerl\al effect was, to produce 
a sort of spasmodic action in the leaves which either 
shrunk, or curled themselves liP; and after exhibiting 
various symptoms of irritability during a bbrt time 
became flaccid, and the plant, in the course of a few 
hours died. When we see plants thus acted upon by 
vegetable poisons, which are .known to he incapable of 
de~troying the animal fibre, or of injuring the frame, 
but through the medium ofthe nerves, we may be led 
to suppose that certain organs may exist in plants with 
which we are totally unacquainted, and which bear 
some analogy to the nervons system in animals. 

It is certain that some plants possess a power of 
irritability or contractibility. There arc some Bowers, 
such as those of the barberry, whose stamens will bend 
and fold over pistil, if the latter be pricked with a 
needle: and there is one instance of' a plant the leaves 
of which move without any assignable cause: this is 
the kedysarum (Jyrans, which grows only on the banks 
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of the l~anges. It. has three le.afieti! on eac~ foot3~alk, 
all of which are 10 con~tant Irregular motIOn. ~he 
leaves of the sun-dew, near the root, are covered with 
bristles, bedewed with a sticky j~ic.e. I~' a fly se~tles 
on the upper ~urface of the leaf, It IS at first detamed 
by this clamm{' l!qu~d, ano. then. the leaf closes, an.d 
holds it fa~t ttll It dies. Plants m general, turn their 
leayes towar~ls the light; amI, when growing in a room, 
they spread out their br~nches towards the wix:dow~, as 
if they were sensible of the benefits they denve from 
light and air. 

Plants appear also to be susceptible of contracting 
habits. The mimosa, or sensitive plant, if conveyed in 
a carriage, closes its leaves, as soon .as th~ carriage is 
put in motion; but after some tIme, It becomes 
accustomed to it, the contraction ceases and the leaves 
expand. 

Plants, which are brought from the southern hemis
phere, faithful to the seasons of their native country, 
make vain attempts to bud and blossom during our 
frosty winter; and se{'m to expect their sultry summer 
at Christmas. 

These, and many other phenomena, exhibited by 
plants, do not permit us positively to say, that plants 
are wholly devoid of sensibility; but the evidence 
against that opinion is so strong, as to amount almost to 
proof. Had Providence endowed plants with the sen
sations of pleasure and of pain, it would, at the same 
time, have afforded the means of seeking the one, and 
of avoiding the other. Instinct is given to animals for 
that expre~s purpose, and reason to man; but a plant 
rooted in the earth, is a poor, patient, passive being: 
its h~bits, its irritability, and its contractibility, all de
pendmg on mere physical causes. 

The properties of plants may be' separated into two 
classes : first, those which relate to their structure, 
such a~ their elastic~ty, their hygrometic power: these 
properties may contmue after death. Secondly, those 
wh~ch relate to their vitality; such as contractibility j 
whICh, consequently, can exist only in the living state. 

The elementary organs of vegetables are of three 
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body, and with an equal bounty to both sides of the 
body. 
'. T.he structu~e of the spine is not in general different, 
1n dIfferent ammals. In the serpent tribe, however it 
is considerably varied; but with strict reference to .the 
'Convenience of the animal: For, w~ereas in quadrupeds 
the num~e~ of vertebrre, IS from thIrty to forty, in the 
serpent, It IS nearly one hundred and fifty: whereas, in 
men and quadrupeds the surfaces of the bones are flat 
and these flat surfaces laid one against the other and 
bound tight by sinews; in the serpent, the bones'play 
()ne witkin the other, like a ball and socket, so that they 
have a free motion upon one another in every direction; 
that is to say, in men and quadrupeds, firmness is more 
consulted; in serpents, pliancy. 

PALEY'S Nat. TheoZog!l. 

THE MUSCLES. 

The muscles are distinct portions of flesh, capahle of 
contraction and relaxation. They are composed of 
fibres of two kinds; the 000 soft and irritable, of a red 
colour, from the blood that is in them : these generally 
constitute the body of the muscle; whilst the other sort 
are found, for the most part, in the extremities, anc! 
are of a harder texture, and of a white glistening 
colour: if these are formed into a round, slender cord, 
they are called tendons. What we commonly term 
flesh, as the lean of meat, is the substance of the mus
cles. The fibres of which they are composed are ex
quisitely fine. 

The muscles are generally attached to the bones, by 
means of tendon~, and are so artfully situated, that 
whatever motion the joint annexed is capable of per
forming, the muscle is adapted to produce .it. The 
knee, and the elbow, furnish examples of thIS agree
ment.' Both being hinge joints formed to move back
wards or forwards, the muscles belonging to them 
are placed parallel to the bone, so as by their contrac-

M 
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lion or relaxation, to effect that motion, and no other. 
'The shoulder and the hip joints, by their construction, 
admit a sort of sweepi!ll.g or circular action, and are ac
corilingly supplied .with mu.scles a~apted to it. 

A joint unfurmshed Wlt~ sUItable ~.uscles would 
be motionless; muscles depnyed of the Jomt, would be 
unavailing. 'fhey are necessary to ea.ch other; and their 
union displays the highest marks of wIsdom and goodness. 

The red colour of the muscuhr or fleshy parts of 
animals is owing to innumerable blood vessels, that are 
dispersed through their substance. When we soak the 
fibres of a muscle in water, it becomes white. The 
blood vessels are accompanied by nerves; and they are 
both distributed so abundantly in the fleshy parts, that 
in endeavouring to trace the course of the blood vessels 
in a muscle, the muscle would appear to be formed 
altocrether by their ramifications; and in an attempt to 
follo~ the branches of its nerves, they wouM be found 
to be equally numerous. 

·When a muscle is in action, the fibres become 
shorter, and the body swells. Experiments show that 
the nerves, and a regular supply of blood, are essential 
to this contraction; and that it is regulated by the 
mind, at least in the voluntary muscles, viz: those mus
cles that move the limbs, or any other part dependently 
upon our will : but there are others, called the involun
tary muscles, which operate without even our conscious
ness of the action that is continually going on within 
us; such is the heart, which is itself a muscle: and the 
muscular fibres that occasion the necessary motions of 
the stomach and the intestines. 

Most muscles have others opposed to them, which 
act in a contrary direction, and are called antagonists. 
Some of these act in succession, as when one muscle, 
or one set of muscles, hend a limb, another extends 
it: one elevates a part, another depresses it . one draws 
it to the right, another to the left. By th~se opposite 
powers the part may be kept in a middle direction, 
ready to obey when called to act. 

Four hundred and forty -six muscles have been 
described, and their uses ascertained. It has heen said 
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that not less than a hundred are employed every time 
w~ breathe:. ye~ we draw our .breath every moment, 
wIthout consldermg, or even bell1g sensible of the vast 
~nd compli.cated .apparatu:> that is ne~essary to effect it. 
fhe least Impcdunent to our breathll1g throws us into 
the greatest distress; but how little do we val ue the 
inestimable blessing, till di~ease or accident makes us 
sensible of it~ enjoyment. 

The exquisite and delicate mechanism of different 
parts of the frame claims our highest lldmiration· but 
our wonder is greatly increased, when we consider' that 
it performs i~s different runctio?s .for .fifty or sixty 'years 
together, WIth very httle dlmmutIOn of its power. 
What hinge could the most skilfi.ll workman contrive 
tlmt might be used as otten as our elbow-joint is, for s~ 
long a term, without being disordered or worn out? 
Have we not here a strong proof of the "ast superi
ority of the works of God, to the most ingenious con
trivances of man. 

Those important faculties of sight and hearing, 
which are of so much use, and which procure us so 
many enjoyments, depend upon muscles so extremely 
small, that they must be magnified to be visible. In 
the tongue the muscles are very numerous, and so im
plicated with one another, .. that the nicest dissectors 
cannot trace them; yet they are so arranged, that they 
never interfere with each other, nor interrupt the 
various offices of speaking and swallowing. In the 
other parts of the body, the same admirable eeonomy 
is preserved. The muscles are every where difFused; 
they lie close to each other, in layers as it were, over 
one another, after crossing, sometimes passing through, 
and even imbedded in one another, yet each at perfect 
liberty to perform its peculiar office, without interrupt
ing the power of its neighbour. 

The action of muscles is often required where their 
situation would be inconvenient. In such a case, 
the body of the muscle is placed in some commodious 
position at a distance, and communicates with the point 
of action by means of slender tendons, or strings, re
sembling wires. If the muscles which move the fingers, 
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had been placed in the palm or back of the hand, they 
would have enlarged it to a clumsy and very incon. 
venient. thickness. They are, therefore, disposed in the 
arm and even up to the elbow; from this position they 
act by 10nO" tendons, strapped down at the wrist by 
ligaments, beneath which they pass t? the fingers. The 
same artful arrangement is observed 10 the muscles that 
give motion to the toes, and m~ny o~ the joints of the 
foot. Instead of swelling and d1stortmg the foot, they 
form a graceful enlargement of the calf of the leg.. The 
variety in the figure of the muscles, accordmg to 
their situation and office, is likewise beautifully con
trived; some have double, some triple tendons; others 
none: in some places, one tendon belongs to several 
muscles; in other places, one muscle to several tendons. 

One set of muscles enables us to move a certain part 
one way, and a different set enables us to move it 
another way. That we have the power to frown, smile, 
cough, breathe, or lift up or close our eye-lids, raise or 
bend our heads, stoop, incline to one side or the other, 
move our fingers or toes, raise or depress our limbs, 
walk or sit down, speak, or sing, swallow, open or shut 
our mouths, or perform any action whatever, we owe 
to particular muscles, which are appointed to set that 
part in motion. 

Surely no one can be acquainted with the art and 
wisdom so wonderfully displayed in the structure of the 
human body, without acknowledging that there is a 
G:od,. and .that the work is his: for nothing short of inti. 
mte mtelhgence, could have produced any thin!! so com· 
plicated and so perfect. .. 

TBETEETB. 

T~e functions of circulation and of respiration are 
car,ne~ on by means of organs situated in a cavity, 
WhlCh 1S called ~he chest, or thorax. The organs which 
are .c?ncer?e~ III the I?l'eparation of the food, and in 
nutntlOn, he 111 a cavlty beneath, c.alled the cavity of 
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the abdomen. The chest is occupied chiefly by the 
heart and the lungs; the abdomen by the stomach the 
intestines, the liver, the spleen, and the pancr:as or 
swe~t~bread. The~e h~o cavities are separated by a 
partltLOn, called the dIaphragm or midriff, which is 
partly of a fleshy, and partly of a membraneous nature 
and ready gives way, by its laxity, to the alternate 
expansion and contraction of the chest in the action of 
breathing, to which its muscular power eminently con
tributes. The stomach is connected with the mouth, by 
means of a long tube, which is called the resophagus, or 
gullet, by means of which, it receives the food from the 
mouth. 

The first action, to which the food is subjected, is 
mastication, or chewing, and for this purpose, most ani
mals are provided with teeth. 'When there are no 
teeth, other resources are provided in the stomach itself, 
for that sort of preparation which it is necessary that the 
food should undergo, previous to digestion. Birds have 
no teeth; and with various other animals, as fish, and 
serpents, the teeth i~em to be adapted only to prevent 
the escape of that prey which is swallowed whole. 

The nature of the teeth depends on the nature of the 
food which the animal is designed to lise; namely, 
whether it is animal, vegetable, or of a:~ mixed nature, 
by the inspection of the teeth, therefore, we are able to 
form an opinion as to some of the most material habits 
of an animal. The teeth which first exhibit themselves, 
are called milk, deciduous, or temporary teeth, from 
their being intended to continue only a few years. 
Those which supply their places when they are shed, 
are, from their never being shed, called permanent. 

The teeth in man are composed of two parts; .n 
bony, which constitutes the body of the tooth, and .IS 
very similar to real bone, and a bright, smooth, t~lD 
external covering, culled the ename1. The part whl~h 
is out of the jaw, is called the crown and ~eck: w.lllIe 
the fangs, or roots, are planted deep III the J~w. 
There is a small cavity in the body of the tooth, whtch 
descends in the form of a tube into the fangs. and 
contains the vessels and nerves, which were employed 



in the oricrinal formation, and subsequently in the nu
trition of fhe tooth. This is the structure of the teeth 
in the omnivorous and carni\'orous animals; but in the 
graminil'orous, the ena.~lel descends into .the body of 
the tooth, and hy forming several. perpendIcular. layers, 
enables the tooth to resist the attntlOu necessary 1I1 mas
tication; if there were only one layer of' enamel, it 
would be soon worn off. Between the teeth of the om
nivorolls and carnivorous animals there is also a 
differenc~. In the carnivorous, the teeth fit into each 
other very nicely; whereas in the omnivorous, there is 
a certain latitude of motion permitted, for the operation 
of grinding the food. 

The temporar!} teeth, in the human race, are twenty 
in number, and are divided into three kinds; the front, 
called also incisors or cutting teeth, of which thE're are 
eight, namely, f.JUr in each jaw; the canine teeth, called 
dog teeth, or cuspidate, which are four in number, one 
on each side of the incisors, and are of a pointed or 
conical form; and the grinders, or molares, which 
amount to eight, being two back, teeth, above and 
below, on each side. The pPJ'm'lllent teeth are thirty
two in number. These are as in the temporary, eight 
incisors, and four cuspi(late: two bicuspidate, or two
pointed, next to the cuspidate on each side amounting 
to eight; and three molares on each side: above and 
below, making twelve, of which the four hindermost are 
den.ominated de/lfes sap/eldio;, or teeth of wisdom, ii'om 
~hell' not appearing till adult age. The cause of this 
I11cr:ase of teeth, is, that there is a very great dispro
portIOn between the ma~Iiitude of the jaw, in the young 
and adult; and as the teeth, from their nature and mode 
of growth, do not admit of allY increase of size, it was 
nece.'isary, when the jaw became lal'crcr that Dot only a 
supply of larger teeth, but additio;al' teeth should be 
given. 

Many. of the carniyorous animals are beasts of prey, 
and theIr teeth are p:nt of their natural weapons of 
atlack. The tusks, or canine teeth are in such ani
mals, and indeed in some others as'the ho". very for. 
midable instruments of offence. I b' 
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Cattle and sheep, whose front teeth are confined to 
hitillg the grass, have them sharp, and the enamel of 
these teeth covers their outside only as in man· but 
neither cattle nor tiheep have incisors, 'in the nppe; jaw. 
In horses, where hoth the front teeth and the molares 
are employed as grinders, the enamel is distributed 
through the body of the tooth, in both de,'Jcrir,tions of 
teeth, in the same way as in graminivorous animals. 

There is a very curiolls difference in the dispof;ition 
of the enamel in the African and Asiatic elephant, 
which is worth notice. In the African, it is always in 
the form of transverse lozenges, which touch each othet· 
in the middle of the tooth; in the Asiatic, it is in the 
form of transverse flattened ovals; and this difference 
is so constant, that it may be always known, by n slight 
inspection, whether the tooth has belonged to the one or 
the other of the species. 

In the shark, whose teeth are spear-shaped, and very 
sharp, notched at the edges, and covered with enamel, 
several ranges of them are formed and continually 
forming in the jaw, to supply such as are broklO'tl or 
torn away. The same is the case ina speci~s of ;;k.ate, 
which has teeth of a similar kind. and is apt to hay~ 
them injurerl, by breaking the shl:'lb of lobsters, craj,~, 
&c., which are its chief food. There is also, a singular 
power of renewal in the teeth of venomous serpents. 
These animals are distinguished by having a sharp, 
hollow tooth, or fang, in the upper jaw, on each side, 
the base of wh.ich communicates with a poison gland 
situated below the eyf'. This tooth, in ordinary cir
cum~tances, lies flat; but it is capable of being erected. 
and then either on biting or by the action of the same , , . d 
musele~ which erect it, the poison gland 1S presse 
upon, and a minute portion of the poison forced, through 
the hole of the tooth into the wound. The pOlson fang 
is very apt to get entangled and broken; but there. is a 
provision for its supply, in the germs o~ future fangs 
which exist as pulp, in little bags in the Jaw: the new 
fangs become ossified, and assume the office of the old 
ODes. 
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THE DIGESTION. 

During the action of chewing, the . food is mi~ed 
with the saliva or spittle. The food IS then carried 
backwards into the pharynx, which is a sort of pouch 
at the back part of the mouth, from which it immedi
ately descends, int? the cesophagu~, or g~net, at the 
extremity of which IS the stomach, mto which the food 
i~ deposited. . 

vYe may here mark a wonderful contrivance. The 
passao-e from the mouth to the windpipe, lies imme
<iliatel~ before the passage to the stomach: we might 
suppose that the food would pass into the first opening, 
viz: the passage to the windpipe, before it reached its 
own proper passage.-And this would be the case were 
it not that there is a little valve standing erect before 
the passage to the windpipe, which the food in its way 
to the gullet, presses down, and thus closes the anterior 
opening of the gullet. vYere this passage left open, we 
would be in danger of being choked by every morsel we 
endeavoured to swallow. 

The stomach is :1 kind of membraneous bag, not 
very unlike the bag of a bag-pipe, lying across the 
body, and having two openings: the npper, towards 
the left side, by whioh it receives food from the gullet, 
eaUed the cardia; and the lower, on the left side, 
called the pylorus or janitor, by which the food passes 
into the intestines. Its inner surface consists of a soft 
membrane, called the mucous or villous coat which is 
earri~ through the whole ali~entary canal; its middle 
coat IS muscular, and, by means of this coat, the sto
~ach has the power of emptying its contents; it~ outer 
~ a I?embraneous covering, common to the stomach, 
mt~stIDes, and all the other organs contained in the 
eavlty of the abdomen. At the pylorns is a contrac
tion, which prevents the too ready passage of the food 
do~nwards. Between its coats are several small glands 
whICh secrete, and pour into the stomach a fluid called 
the gastn'c }1tice, which dissolves the su'bstances taken 
into the stomach, converts them into. a uniform, greyish. 
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pulpy mass, called chyme, and thus fits them for becom~ 
ing nourishment. Digestion is totally independent of 
any pressure which is exercised by the coats of the 
stomach, for it has been found that if portions of food 
were placed in silver balls, and these swallowed such 
portions would be dissolved. ' 

"Yhen food has undergone the change which it is 
meant to suffer in the stomach, it passes thrOUrTh the 
pylorus or lower orifice, into the intestines. vVh~n the 
food has passed into the intestines, it receives the bile 
which is a secretion from the liver; and the pancreati~ 
Juice, which is the secretion of the pancreas, or sweet
bread. By the mixture of these substances, the food 
is so far altered in its nature as to be capahle of afFord
ing chyle, which is a fluid like milk. This fluid is taken 
up by small vessels, called lacteals, spread upon the sur
face of the intestines. These lacteals, uniting together, 
convey their contents into one of the large blood-vessels 
of the body, and thus supply the means of nouri;..hment 
to the whole system. That part of the food which 
cannot afford nourishment, is carried off as excrementi
tious matter. 

All carnivorous animals have stomachs of the same 
kind; and in them the digestive organs are of the more 
simple kind, as animal food is more easily converted 
into chyle. Many birds not only take in portions 
of gravel to assist their digestion; but, as they have 
no teeth, and can divide their food in but a very 
imperfect manner with their bills, the gizzard is given 
them for the purpose of doing so. The gizzard is a 
muscle in the stomach with two bodies, called there
fore the diO"astric, calculated to press any wbstance 
very strongl; between the two parts of which it con
sists. But as the gizzard could not perform the whole 
of the duty at once, there is a. bag, or enlargement.-of 
the gullet given to many birds, called the crop,. which 
is situated in the front of the chest, at some dIstance 
from the gizzard. In this the hard and dry food is 
macerated' it is then let into the gizzard, where it is 
bruised and divided, and mixed with the gastric juice, 
which is secreted by glands near the entrance of the 

;\12 
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gizzard;. and. t~us the ch.anges are produced upon the 
foou, which ht It fur nourishment. . . ., 

The crop, in such birds as. have. It, IS pr~nclp~lIy to 
be vieweu as a reposit~ry, III )Vhlch t.he foou IS fir,8t 
softened, and then transferred ~o. the glzzar~. nut In 

all hirds of the dove kind, and It IS supposed III parrots, 
macaws, and cockatoos, the crop, both in th~ male a~d 
female is endowed with the power of secretmg a flUld 
which' coagulates into a whitish curd, and is emplo?,t'd 
to feed the young for two or three days after hatchmg. 
It is then found to be mixed with some of the common 
food; and as the pigeon grows older, the prop,ortio?- ?f 
common food is increased; so that by the tIme It IS 
eight or nine days old, and able to digest common food, 
the secretion of food in the old bird ceases. 

In some of the crustaceous animals, as the lobster 
and crab, the di"ision of the food is accomplished by 
means of teeth plaeed in the stomach. These teeth 
are of the molaris or grinding shape, and are one on 
each side, Immediately behind them, is a single pro
jecting tooth, which answers the purpose of preventing 
the fi.)(ld from passing ou till it is sufficiently divided. 
The stomach of these animals is also lined with a hard 
substance, similar to the external coat, so that it is 
never collapsed: and it is a curious circumstance, that 
this coat, as well as the hard covering of the teeth, is 
parted with, when the animals cast their shells, The 
tooth-like processes at the entrance of the mouth, which 
are sometimes represented as teeth, are nothing more 
than a kind of pincers, to grasp the food, and convey it 
into the mouth. 

Teeth are likewise met with in some of the worm 
tribe; and such is also the case with various insects 
particularly the Cape grasshopper, and mole cricket. ' 

The most curious apparatus for the conversion of 
vegetable food into nourishment, is that which belongs 
to .the cow, ~he sheep. the deer, the camel, and other 
ammals whIch usually chew their cud. In these 
animals there are four stomachs which are concerned 
in digestion. The first stomach ~eceives the food after 
a slight mastication; thence it goes into the second, 
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called the honey-comb j and when it has been macerated 
for some time, it is carried up into the mouth. It is 
then chewed, and passes into the third stomach or 
man;;-plies, whence it goes inio the fourth or r~ad 
the proper digesting stomach, where its conv~rsion int~ 
chyme is completed. The animal seems to have the 
power of sending the food at once into the second 
third or fourth; and this they do according to th~ 
facility with which the different kinds of food may 
be d-igested. For instauce, cows in the north (;f 
Scotland, and the Hebrides, are occasionnlIy fed on 
fish, which does not require a second mastication, and 
is therefore received at once into the third stomach' 
.and calves when fed on milk, receive it into the fourth 
stomach. In the camel, the seconn stomach consists 
()f cells, and is solely appropriated to the reception of 
water. By means of a curious mmcular structure the 
orifices of these cells are closed, and the wnter pre
served from being mixed with the food. It is thi~ 
peculiar structure, which in the camel, dromedary, and 
lam'a, fits them to live in sandy deserts, where the 
supplies of water are so precarious_ Druce mentiol1:O; 
that four gallons were taken out of the stomach of a 
camt'!o during one of his journeys in the desert, when 
there was much distress for want of water. 

THE HEART. 

The heart is the grand reservoir of the blood, 
whence it flows through the arteries to the utmost 
extremities of' the body, and is conveyed back again by 
the veins. This organ is situated in the thorax, or 
chest between the two lobes of the lungs. In lUan it 
is placed almost cross-wise.-;-The. base, or broad p~rt, 
is directed towards the rIght sIde, and the pomt 
towards the left, It is securely enclosed in a mem
braneous sac, or pnuch, which contains a. fluid .that 
gives smoothness to its surface, a?d eus? to Its motIOns, 
The substance of the heart IS enttrely fleshy 01' 
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muscular. Its basis from which the gyeat blood 
-vessels originate is covered with fat, and 1t has two 
hollow appendages called auricles. Within it is di
vided into two cavities, or ventricles, separated from 
each other by a fleshy partition. The use of these 
ventricles and auricles is to circulate the blood through 
the whole body, by means of the power of contracti?n 
and enlarO"ement which the heart possesses from Its 
numerous t:>fibres, that surround it in a spir~l direction. 
When these fibres are contracted, the sldes of the 
muscular cavities are necessarily squeezed together, 80 

as to force out of them any fluid which they may 
contain. By the relaxation of the same fibres, the 
ca"fities become dilated, and of course prepared to 
admit any fluid which may be poured into them. The 
great trunks, both of the arteries, which carry out the 
blood, aod of the veins, which bring it back, are 
inserted in these cavities. By dilating the fibres, 
which anatomists call diastole, the cavity of the ven
tricles is opened to receive the blood from the auricles: 
on the contrary, when the ventricles are contracted, 
which is called systole, the auricles are expanded; and 
by this alternate action, they carryon the wonderful 
operation of supplying with blood the most distant 
parts of the body. 

The blood, which has been ejected from the auricles 
and ventricles, is prevented from returning, by valves 
or little doors, placed between the auricles and ven
tricles, and at the mouths of the great arteries. These 
valves open inwards, but not in the contrary direction; 
of course when the blood has passed through them the 
valves close, and ~ return is .thus rendered impossible. 

You may perceIve, by thIs account thaI! there is a 
continual exchange of the blood that' fills the heart. 
It is no sooner emptied into the arteries than it is filled 
again from the veins; and this contraction and dilata
tion s~cceed each other with great rapidity; and by its 
re-actlOn causes that beating at the wrist and other 
parts, that is called the pulse. ' 

It is supposed that the quantity of blood contained 
in the body amounts to between 25 and 35 pounds ~ 
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and that about two ounces pass on from the heart at 
ea~h pulsation. In t~is way, at 70 pulsations in a 
mIDute, 140 ounces wIll pass throuo-h the heart in a 
minute, or 8400 ounces in an hour. bHence the whole 
quantity of blood ~ontained in the body, supposing it 
to be 25 pounds, Wln pass through the circulation in 
about three minutes, or about 20 times in an hour or 
480 times in a day. -VYhen we consider the s~me 
process in the larger species of animals it strikes the 
mind still more forcibly. Dr. Hunte~ dissected a 
whale and he relates that the aorta, which is the 
principal artery of the body, measured a foot in di
ameter. Ten or fifteen gallons of blood are thrown out 
of the heart at a stroke; what then must be the quan
tityof blood circulating through the whale in a day! 

The structure of the heart, and the circulation of 
the blood, seem to be conducted on the same principles 
in man and in quadrupeds. We have just seen that 
in the whale it is similar; and probably in fishes in 
general. The circulation of the blood, as it appears in 
the newt, a species of lizard, when seen through a 
good miscroscope, will illustrate what we have said on 
this subject. The bodies of these animals, when very 
young are so transparent, that the blood may be seen 
to flow briskly through every part, even into the toes, 
and to return from them. The newt has three small 
fins, near the head, which are divided like the leaves 
of a polypody or fern; and in everyone of these 
btanches, the blood may be traced, running to the e~d 
through the artery and conveyed back again, by a velD 
of the same size with the artery, and laid in the s~me 
direction. In this part may be se~n above .t~lrty 
channels of blood running at once, lIke the dIVIded 
streams of a great river, diffusing life and vigour. 

Some insects have several hearts. If silk worms be 
examined when full grown, there will be perceived .a 
chain of hearts running the whole length of theIr 
bodies; whilst ma:ny amphibious animals, frogs for ex-
ample, have but one ventricle to the heart. . 

'fhe chief distinction between the arteries and vems 
lies in this, that the arteries convey the blood from the 
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h t · the veins carry it back again. In order to 
ear , . d f' h 

effect this purpose, the veins ~re contmue rom t e 
extremities of the arteries, and, I.n gen:~ral, every artery 
is accompanied by its correspondll1g vern. . 

That we may clearly uIlllerstand the subject before 
us, let us suppose two trees, united to. each other ~y 
the extremities of their ~ranches at the top, and theIr 
trunks terminating at the ~ame point at th~ bott,om; 
each being hollow irom t~e roots ~o th~ tlP~ of the 
smallest twigs, and filled With a fhud WhiCh clfculates 
incessantly from one through the other. Let us 
imagine this, and we shall have a tolerably correct 
idea of the circulation of the blood through the vessels 
of the human body. Four large vessels, from which 
all of the rest proceed, pass out from the base of the 
heart; two of these are arteries, and the other two 
veins. The aorta is the principal artery, that dis
tributes the main stream of the blood through in
numerahle ramifications, to all parts of the body; it 
arises fi'om the left ventricle of the heart. The pul
monary artery originates fi'om the right ventricle, and 
enters the lung", where its branches are spread out 
on the air-Yt'osds: by this means the blood is acted 
upon bj tbl air which we inhale, and undergoes a 
certain chan6° which is essential to our well-being, 
All the veins, which bring the blood from the upper 
extremities, and irom the head and heart, pass into a 
large vein called the dese.ending vena cava; these veins, 
which bring the blood from the lower extremities, pass 
into another large vein, called the ascending vena cava. 
These two large veins unite as they approach the 
hea~t, and open by one common orifice into the right 
aur.lCle. The return of the blood is promoted by the 
actIOn of the muscles, the pulsation of the arteries, and 
the valves which are formed in the veins. These 
valves are so nicely adapted to their des ian that they 
~dmit the. blood to flow ii'om the extremiti~s,' but oppose 
Its returnlllg back towards them. . 

The circulation of the blood was first ascertained by 
Harvey, A .. D. 1628 ; by the aid of the microscope it may 
be very plamly observed in the web of a fro~'s foot. 
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RESPIRATION. 

In forming the organs of respiration in the hi"her ?rd~rs of animals, the Creator has had two'greet obJects 
III VIew; the one, that of forming the voice' the oth",r 
that ~f completing the changes which are ~equisite fo; 
adaptmg the blood to the functionS', which it is intended 
to perform in the animal economy, 

The organs of respiration ;consists of the !co'/In;,-, the 
trachea, or windpipe, and the lUllgs. The larynx is the 
projecting part, which you can see and feel at the upper 
part of the throat. It is the commencement of the 
windpipe, and is the organ in which the voice is formed. 
The windpipe is the tube which is connected with thi,s, 
and is divided first into two, and then into smaller 
branches, called hronchia, which at last terminate in 
small cells, that form the minute structure of the lungs. 
These organs can only be considered as subseryieflt to 
the more immediate functions of respiration. Th",re 
are other parts, which are necessary for carrying on 
the mechanical process of' admitting and ejecting the air 
from the lungs, and these in man and quadrupeds are 
principally a very large and strong mllscle, called the 
diaphragm, which separates the cavity of the abdomen 
from the thorax; and various mlaU muscles which lie 
between the ribs. 

The mechanism employed in dilatation and expansion 
is excedingly simple. The contractioll of the diaphl'<1p;m 
forces down the ahdominal viscera, und thus enlarges 
the cavity of the chest downwards, while the action of 
the muscles between the ribs raises them, and produces 
an expansion in another direction. 'rhe necessary e/fect 
of this increase of size is that the air rnshes into the 
windpipe, to supply the' void which would otherwise 
occur' and when the diaphra"nI and intercostal mus
cles c~a;;e to act, and become ~elaxed, the ela~t~city of 
the cartilaginous parts of the chest, but more particularly 
the tendency of' the muscles of the ahdomen to re~oyer 
themselves, have the effect of diminishing the canty of 
the chest, and of thus forcing out [1'0111 the lungs, the 
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air which has been received by inspiration. T.he alter
nate dilation and contraction of the ch~st,. which . th~8 
takes place constitutes the act of reSpiratIOn, which IS 
partly dependent on the will, and partly independent of 
it. The lungs are of a light, spongy. tex~ure.' one in 
each cavity of the chest, capable of SWlmmmg 10 water, 
separable into sub-divisions called lobes, and covered 
with a membrane called the pleu?'a, which doubles back, 
and lines the cavity of the chest, as the peritoneum does 
the cavity of the abdomen. The l.ungs are very largely 
supplied with blood-vessels, of which some appear to be 
destined for the nourishment of the organ; but by far 
the princpal part convey the blood from the right side 
of the heart, in order that it may, after minute division, 
and diffusion over the air-cells, be exposed to the influ
ence of the external air, and be carried back to the heart 
in a proper state for nourishing the body. 

'The blood which passes from the right side of the 
heart into the lungs, is of a dark red colour. After cir
culating through the lungs, it becomes of a florid red, 
and has then been rendered fit for nutrition. In this 
progression through the lungs, it has been freely exposed 
to the air of the atmosphere, which is continually re
ceived and thrown out, by the alternate actions of inspi
ration and expiration. 

Atmospheric air is composed of about twenty-one 
parts by measure of oxygen, or the respirable part; and 
seventy-nine parti of azote called also nitrogen, or the 
unrespirable part, with a small portion, not exceeding 
two per cent. of carbonic acid gas. "\Vhen an animal is 
confined in a cer~ain quantity of atmospheric air, a part 
of the oxygen disappears, and an augmented quantity of 
~a~bonic acid gas is found to have been produced. Now, 
~t IS supposed by physiologists, that part of the oxygen 
IS ab~orbed.by the blood, giving it its florid red colour, 
and IS carned ~hrough the body, that by its union with 
o.ther ele~ents it may form a species of diffused combus
!I.on. Th~s preserves a more uniform temperature than 
It :he aDlmal he~t were produced only in the lungs, 
which are ata conSIderable distance from the extremities 
and are not united with them by s~bstances well calcu~ 
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lated to trans.mit heat. The remainder changes the 
veno.us blood Ill. the .lungs,. by abstracting carbon, and 
for~lDg car~omc aCId; thIS may be easily shown by 
passmg the au from the lungs through lime water which 
will become turbid by the formation of carbo~ate of 
lime. 

Physiologists have differed very much as to the quan
tity of air taken in at each inspiration. It would 
appear, however, that about forty cubic inches of air are 
taken in at an ordinary inspiration; and if we suppose 
that we respire sixteen times in a minute, we shall respire, 
during the twenty-four hours, 921,600 cubic inches, or 
533 cubic feet of air. This is an immense consumption 
of oxygen; and it may seem extraordinary, that, consi
dering the prodigious demand on the atmosphere, by 
the many millions of human beings who inhabit the 
earth, and the countless numbers of animals which re
quire a constant supply of air, the oxygen should not be 
consumed, and the air itself contaminated. God, how
ever, has wisely provided for the removal of what i~ 
noxious, from air, and for the supply of what is whole
some. Oarbonic acid gas, which animals produce in 
respiration, and which likewise originates from fermen
tation and combustion, is capable of being absorbed by 
water. It is also, in certain circumstances, taken in by 
plants, of which it forms a part of the food, so that there 
is no danger of any deleterious superabundance. Plants 
likewise, when exposed to the rays of the sun, exhale 
oxygen, which seems to arise from the decomposition of 
the absorbed carbonic acid gas, the carbon forming a 
part of the substance of the plant, and the oxygen, which 
had been united with it, being thrown out. 

The influence, exercised by respiration, in .the animal 
economy, is pretty much the same in all alllmals; ~ut 
the mode, which we have described, principally apP!les 
to mall and quadrupeds. In birds, there are some Im
portant modifications; in fish the air is applied to t~e 
blood in the gills, through the medium of th~ ~a~er; III 

amphibious animals, the principal characterlstlC IS, that 
the whole of the blood does not circulate through the 
lungs, and that they can bear the interruption of respi-
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ration without injury; but in the Ins~ct tribe, and most 
of the inferior animals, there arc varIOUS tubes, or tra
chere, ",hich ramify oyer the body, and open externally 
by apertures, o~ st!gmata: as they are called, by means 
of which the air IS received and expelled: so that we 
,"'itness over the whole creation, an admirable accord
ance to the modes, for the support of life and health 
which God has thought fit to adopt. 

The peculiarities, in t~e functions. of respirati.on in 
birds, are exceedingly cunous. In .thls class of ammals, 
their lungs are small, Hattened, and he close to the breast, 
but there is no diaphragm, and there is 110 alternate 
expansion of the lungs, as in mammalia. In them, the 
lungs have seyeral openings, by means of which they 
communicate with yarious air-bags, or cells, which fill 
the whole of the cavity of the body from the neck 
downwards. These cells are filled by air which passes 
into, and out of them, through the lungs, and which, in 
its pa;;sage, produces those changes on the blood circu
lating through the lungs, which are necessary for the 
health of the animal. By admitting frequent quantities 
of air into these cells, and also into the bones, which 
are hollow, for the purpose of admitting air into them 
from the lungs, binls have the power of increasing or 
diminishing their specific gravity, so that they can not 
only walk on the earth, but saar in the heavens, in all 
the yarieties of density of atmosphere, which a greater 
or smaller proximity to the earth necessarily occasions. 
1\ a strength of wing could poise a terrestrial animal in 
?ir, unless the~e were the power of admitting air into the 
Ill~l1oSt recesses of the body, as happens in birds; and 
thiS has been so carefully attended to in them, that the 
cells extend even among the muscles of the body, where 
they are particularly large in the soaring animals, as the 
eagle, hawk, stork and lark. Those hirds that pounce 
and ~hose that din" are enabled to do so with great 
ye~o';lty: by suddenly compressing their body, which 
dm-es aI~ out, a~ld i.ncr~ases their specific gravity. The 
barrels of the q Ullls III bmls, too are hollow and contain 
air; and it is sai<.l, that it is in'some meas:lre owing t:, 
the power of diminishing or increa8ing the contained 
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quantity, th~t the turkey, bulfinch, &c., are able to pro
duce the qmck. anfl yoluntary erection of their plumage. 
We may mentlOn here, that the power which birds han' 
of admitting a large quantity of air into their bodies, 
enables them to keep up a much stronger, and more 
continued current of air through the larynx, than any 
other animal can do; and gives them, therefore, a 
volume of voice, which is very great, compared with 
their small dimensions. 

In fishes, as already stated, the air is anplied to the 
gills through the medium of the water. 'The gills are 
covered with a large flap, or operculum, which i~ edgeq 
with a fringe which can be accurately applied to the 
part beneath, so as entirely to shut up the slit, or opening 
into the gills. vVhen the ani mal breathes, that is, when 
it wishes water to be applied to the gills, it acb with the 
muscles of this flap so as to render it convex; this can
not be done, it is clear, without producing a yacnum 
under the flap; and as the animal is in water. and there 
is an opening in the mouth which communicates with 
the gills, the water rushes in among the gilk filling up 
the space made by the changed form of the flap, an!l 
thus applying itself to the minute ramificatiow; of bloOll
vessels diffused oyer the gills. ,Vhen the ail' contained 
in this water is no longer equal to its purpose, the wale!' 
passes away through an air-opening :1t the ed~:c nf. the 
operculum, which the animal has the powel' of makmg; 
and by a repetition of the process, a frE'i\n supply of 
water is otltainea, and the function of respiration kept 
up. Fish could not liYe in water from which the a~l' 
has been expelled by hailing; and when ,a s,,?all pond IS 

frozen over, the fish die unlei's an openmg IS made to 
admit the air. 

There is, in fish, a part of structure som~wh:1t ana
logous to the ail' .. cells in hirds, namely, the (f1J'-Ulllddt.:l's 
or SiI" imming-bladders, whi: h are given to. them, a~ tl~e 
cells are tn birds, for t! e purpose of increaslllg', or dUl1l
nishing their buoyancy. These bl.add~rs are place!] 
close to the back-bone' they yary 1ll Slze, shape, and 
number; and are wanti;1!!:, or \'ery small, in such fish 
as are generally ,confined to the lowest depths. They 
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form what is called the so~d of fish: a part which 
gou~llands prize highly. When the air-.h~add.er is rup
ture~ the animal loses the p.o:ver of ~aISlDl? Itself, and 
lies on 'its back from the addItIOnal weIght gIven to that 
part of the body, by the removal of the. air. The air, in 
the air-bladders of fish, cannot be admItted and thrown 
out at pleasure, as in the case of birds. The air is pro
cured from the vessels circulating in the membrane 
v;hich composes the air-bladders; these vessels having 
the power of secreting the air. The air-bladderisordi
narily full, and is then capable of being acted upon, and 
compr.essed, either by the abdominal muscles, or by a 
muscular structure peculiar to this organ; and thus the 
air is condensed pursuant to the will of the animal, and 
an alteration made in the specific gravity accordingly. 

It is a curious fact that the nature of the air varies 
very much, according to the depth which fish generally 
inhabit. Those which live in shallow water, have azote, 
with a very small proportion of oxygen. As the depth 
increases so does the oxygen; and after the depth of 
1 SO feet, the average proportion is as much as 70 per 
cent., while the mean result afforded by fish caught at 
less depth, is only 29 per cent. Pike, carp roaches, 
and perch, which are fresh-water, and tht:'refor~ shallow
water fish, have only from 3 to 5 per cent. of oxygen. 

There is a curious mode of respiration employed by 
frogR, toads, cameleons, and some others of the amphibi
ous tribe: which is, that the animal, instead of breathing 
through Its mouth, keeps its mouth shnt, rec'eives air 
~hrough its nose, and by means of the muscles of the 
Jaws forces it into the lungs, from which it is returned, 
through the nostrils, by the action of the muscles of the 
abdom.en-there bei~g no diaphragm. 'With this COD

formatIon, those ammals would be suffocated if their 
mouths were kept open. 
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SECTION IV. 

IN'rRODUCTION TO NATURAL PHILOSOPHY, 

,N·'tural Philosophy, in its most extensive sense, has 
~r its province the investigation of the laws of matter 
hat is, the properties of matter; and it may be divided 
nto two great branches. The first and most important 
wh.ic~ is ~ometimes called Natural Philosophy, by way 
f dlstmctlOn, but more properly jJf echamcal Phi loso phy) 
Ilvestigates the sensible motions of bodies. The 
econd investigates the constitution and qualit.ies of all 
,odies, and has various names, according to its different 
bjects. It is called chemistry, if it teaches the pro
,erties of bodies with respect to heat, combination with 
ne another, weight, taste, appearance, and so forth; 
lnatomy and Animal Ph,y sio logy , if it teaches the 
tructure and functions of living bodies, especially the 
uman ;-for, when it treats of the functions of other 
nimals, we term it Comparative Anatomy. It is called 
fedicine, if it teaches the nature of diseases, and the 
leans cf preventing them, and of restoring health: 
~ool()gy, if it teaches the arrangement or classification, 
nd the habits of the different lower animals: Botany, 
lcluding Vegetable Ph,ysiology, if it teaches the 
rrangement or classification, the structure and habits 
f plants: Mineralogy, including Geology, if it teaches 
Ie arrangement of minerals, the structure of masses 
I which they are found, and of the earth composed of 
lese masses, The term Natural History is given to the 
Iree last branches taken together; but chiefly, as far, 
; they teach the classification of different things, or 
Ie observation of the resemblances and differences of 
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the Yarious animals, plants, and ungrowing substances in 
nature. 

Here we may muke two observations. The first is, 
that eyery such distribution of the. scien~es is neces
sarily imperfect; for one runs unav~l?ably mto anoth~r. 
Thll~, Chemistry shows the qualItIes of plants wIth 
relation to other substances, lind to each other: and 
Botany iloes not overlook thof<e same qualities, though 
its chief object be arrangement. 80 Mineralogy, though 
principally conversant with classifying metals and earth, 
yet regarils also their qualities in respect of heat and 
moisture. So Zoology too, beside arranging animals, 
describes their strnctures like comparative anatomy. 
In truth, all arrangement and classification depend upon 
noting the things in which the objects agree and ditter; 
and among those things in which animals, plants, and 
minerals agree or differ, must be considered the ana
tomical structure of the one, and the chemical qualities 
of the other. Hence, in a great measure, follows the 
second observation, namely, that the sciences mutually 
assist each other. Thus, arithmetic and algebra aid 
geometry, and the purely math~matical sciences aid 
mechanical philosophy; mechanical philosophy, in like 
manner, assists chemistry and anatomy, especially the 
latte.r: and chemistry very greatly assists physiology, 
medIcine, and all the branches of natural history. 

The first great head. then, of natural science, is me
chanical philosophy; and it consists of various sub-divi
sions, each [orming a science of great importance. The 
most essentlal of these, which is indeed fundamental, 
anil applicable to all the rest, is called (1,IJnarnics, from 
the /:;reek word signifying 1JOICer or force. It teaches 
the laws .of motion in all its varieties. The application 
of dyn~mlcs to the calculation, production, and direction 
of motton, forms the science of mechan1:cs, sometimes 
called practica l ?nechal! ics, to distinguish it from the 
m~re general use of the word, which comprehends every 
thmg that relates to motion and force. 

'l~he applic~tion of dynamics to the pressure and 
~otlOn of fhuds, constitutes a science, which receives 
dlff'~r~nt appellations according as the fluids are heavy 
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and liquid, like water, or light aud invisible Ii ke air. 
In the former ~as~ i~ is called h.'Idrod!/llarnics, from the 
Greek w~rds sIgmfYlllg ~vater and pou'er ; in the latter 
p"!eurnattcs, from the Greek words signifying breath or 
azr: And hydrodynami~s, is divided into hydrostatics, 
whICh treats of the weI~ht and pressure of liquids, 
from the Greek words fur balallcin f7 of 'I('((ter and 
h!Jdraulics, which treats of their motio~; f~om the (jreek 
~or~ for several musical instruments played with water 
III ptpes. 

Library of Usrful Knowledge. 

GENERAL PROPERTIES OF BODIES. 

There are certain properties, which appear to ·be 
common to all bodies, and are hence called the essential 
properties of bodies: These arc, ImpelletrabiW.'I, Ex
tension, F'igure, Divisibility, Inertia, and Attraction, 

Impenetrability is the property which bodies have of 
occupying a certain space, so that, where one body is, 
another cannot be, without displacing the former i-for 
two bodies cannot exist in the same place at the same 
time. A liquid may be more easily moved than a solid 
body; Y'Jt it is not the lesR substantial, since it is impos
sible for a liquid and a solid to occupy the Kame !'pace 
at the same time. For instance, if a spoon be put into 
a glass full of water, the water will flow over to make 
room for the spoon. . . 

Air is a fluid differing in its nature from lIqUlds, but 
no less impenetrable. If we endeavour to, fill ,a phial 
b~ plunging it into a basin o~ water, the aIr Will ru~h 
ou~ of the phial in bubbles, III order to make way for 
the water. 

If a nail be driven into a piece of wood, the ~ail 
penetrates between the particles of the .wood, by forcmg 
them to make way for it; fO.r not a sI~gle ato?-1 of the 
wood remains in the space which the naIl occupIes. 
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Extension. A body which occupies a certain space) 
must necessarily have extension; that is to say, length 
breadth aud depth: these are called. the. dimension~ of 
extension and they vary extremely, m dlfferent bodIes. 
The length, breadth and depth of a bo~, or o~ a thimble) 
are very different from those of a walkmg-stlCk or of a 
hair. 

Height and depth are the same dimensions; if you 
measure a body, or a space, from the top to the bottom, 
it is called the depth, if from the bottom upwards, it is 
called height. Breadth and width are also the same 
dimensions. 

The limits of extension constitute figure or shape; 
a body cannot be without form, either symmetrical or 
irregular, 

D1'vi.sibility is a susceptibility of being divided into 
an indefinite number of parts, Take any small quan
tityof matter, a grain of sand, for imtance, and cut it 
into two parts; these two parts might be again divided, 
had we instruments sufficiently fine for the purpose; 
and if, by pounding, grinding, or any other method, we 
carry this division to the greatest possible extent, yet 
not one of the particles will be destroyed, and the body 
will continue to exist, though in this altered state. A 
single pound of wool may be spun so fine as to extend 
to nearly a hundred miles in length. 

The melting of a solid body in a liquid, also affords a 
very striking example of the extreme divisibility of 
matter; when you sweeten a cup of tea, for instance, 
with what minuteness the sugar must be divided to be 
diff~sed throughout the whole of the liquid, Odoriferous 
bodIes afford an example of the same thing. The odour 
or smell of a body is part of the body itself. and is pro
duced by very minute particles or exhalations which 
escape from odoriferous bodies and come ir: actual 
contact with the nose.' .,. 

When a body is bur,nt to ashes, part of it appears to 
be destroyed; the reSIdue of ashes, for instance, is very 
small compared to the coals which have been consumed. 
In this case, that part of the coals, which one would 
suppose to be destroyed, goes off in the form of smoke, 
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by the regular ml)de ·-,f soon 'S~ol.· , ,;r" +tbnc~ are not 
denominl)!,·-,.l, ro(,E.-, 

The spongioles act only by capillary attraction and 
suck up moisture, just as a lump of sugar absorbs the 
water into which it is dipped. As a proof of this it has 
been shown, that if roots, saturated with moisture, be 
transplanted into very dry earth, the latter will absorb 
the moisture from the roots. 

Absorption does not immediately cease upon the 
death of a plant, as the blood ceases to circulate upon 
the expiration of animal life; but when tlfe vessels 
through which the Buid s'hould pass, have lost their 
vital energy, that susceptibility of irritation and con
traction, which enabled them to propel the Buid 
upward, ceases, and it can no longer ascend into the 
roots, but remains stagnant in the spongioles, which 
soon become saturated. Disease and putrefaction 
follow; 'and that nourishment, which was designed to 
'Sustain life, now serves only to accelerate disorga
nization. The Buid is, however, still performing the 
part assigned to it by the Creator; for if it be necessary 
to supply living plants with food, it is also necessary to 
destroy those which have ceased to live, in order that 
the earth may not be encumbered with bodies 
become useless, and that their disorganized particles 
may contribute to the growth of living plants. Thus 
the putrefaction of leaves, straw, &c., which reduces 
the bodies to their simple elements, prepares them 
to become once more component parts of living 
plants. 

Botanists distinguish several kinds of root. The 
radix fibrosa, or fibrous root, is the most common in 
its form' it consists of a collection or bundle of fibres. 
'The roots of many grasses, and most ann~al herbs, 
are of this description. The couch f?rass IS an ex
ample of the radix repens, or creepmg-root. If.an 

.attempt be made to eradicate such roots, a succeSSIOn 
of bunches of fibres are met with springing from an 
apparent root which grows horizontally, ~nd appears 
to be endless. This long horizontal fibre IS, however, 
Dot a .root but a subterraneous branch, for it has no , 

L 
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~pongioles: the real. roots arc the sm.all bundle of.nbre5, 
which spring fro,m It.. Suc~ a root IS ,very te~aclOu,s of 
life, as ony portIOn, III whIch there IS an artI:ulatlOD, 
will grow. The ox-eye, whose ~trong penetratmg roots 
strike deep into the earth, furmshes an ,example of the 
radixfuslforrnis, or spindle-shaped. It is also called the 
tap-root, from its tapering so considerably towards the 
end. The radix bulbosa, or bulbous-root, such as that 
of the lily, the hyacinth, or the onion, is improperly so 
called for the tufts of fibres, pendant from the bulb, are 
the ro~ts, The bulb constitutes the stem of the plant. 
'The potato belongs to the class of tuberous, or knotted 
roots, which are of various kinds, comprehending all 
such as have fleshy knobs, or tumours, In all cases 
they are to be considered as reservoirs of nourishment, 
which enable'the plant to sustain the casual privations 
of a barren or dry soil. 

The root of the o1'chis is deserving of notice, from its 
singularity. It consists of two lobes, somewhat similar 
to the two part into which a bean is divided. One of 
these perishes every year, and another shoots np on the 
opposite side of the remaining lobe. The stem rises 
every spring from between the two lobes, and since the 
new lobe does not occupy the same place as its prede. 
cessor, the orchis every year moves a little onwards. 

The duration of roots is either annual, biennial or 
perennial. To the first belong plants the existen~e of . 
which is limited to one season, such as barley, and a 
vast number of garden and field flowers. The biennial 
root ~roduces, the first season, only herbage, and the 
followmg summer, flowers and fruits, or seed' after 
wh~ch i,t perishes" To, the perennial belong 'plants 
whIch live to an mdefimte period, such as trees and 
shrubs. 
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STEMS. 

Every plant has a stem throu<rh which the sap 
circulates, and from which the leaves and flowers 
spring. This stem is not always apparent; it is some
times concealed under ground, sometimes discrqised 
und~r an ,ex~raordina.ry forz:t;. the stem of the b tulir, 
for lDstance lS contamed wIthIn the bulb, which is 
commonly, but improperly, called its root; that of the 
fern is subterraneous. The functions of the root and 
stem are totally different; the former mercly sucks up 

- nourishment from the soil, and transmits it to the 
leaves; the latter is supplied with organs to distribu,c 
it, variously modified, to the several parts of the plant, 
the leaves, the flowers, &c. 

The stems of plants ar~ diviued into two classes; 
those which grow internally, hence called endogenous j 
they are also called monocotyledons, from their seed 
having only one cotyledon, or lobe; and those which 
grow externally, called exogenous or dicot!Jledons from 
their seed having two lobes. 

There is a third class denominated acot!lledol1s. 
which have no cotyledons, and no yascular system such 
as fungi, lichens, &c. 

The date, the palm, and the cocoa-nut tree, the 
sugar cane, and most of the trees of tropical climates, 
belong to the monocotylt>dons, or endogenous plants. 
Their stems are cylindrical, being of the ~ame thick
ness from the top to the bottom. Their mode ~f 
growth is this; a hollow stem shoots up to a certam 
height, and there stops; layer after layer grows in the 
interior of this hollow stem, till at length a period 
arrives when the outer coats are so hardened and dis
tended, as to yield no longer, the ~tem ?as then 
attained its full growth in horizontal dI.l11enSIO~S, and 
offers a broad flat circular surface to VIew, wluch has 
~carf;ely risen) in height above the level of the ground. 
In this stage it resembles the stu~~ of the t~unk o~ a 
tree, which has been cut down. J be followmg spnng 
there being no room for a new layer of wood to extend 
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itself horizontally, it shoots up from the centre o~ the 
stem vertically; fresh layers every year successIvely 
perforate this central sho?t, till i.t bec~mes hard, com
pact and of th? same honzOI;tal dimenSIOns as the hase ; 
the secontl perIod of growth is then complete. 

The lea\'('s and fruit of this class of plants grow from 
the centre of the last shoot, and form a sort of cabbage 
at the top of the tree, on cutting off' which the tree 
perishes. 

EllUo.:2:cnous plant~ have no real bark, the external 
coat" of wood are so mllch hardened as to render such 
a preserntion unnecessary. vVhen an European wood
cutter begins to fell a tree of this description, he is 
quite astonished at its hardness. "If I have so much 
difficulty with the outside," says he "how shall I ever 
get through the heart of the wood?" But as he pro
ceeds, he finds, that, contrary to what he has been ac
customed tv, it gets salter. This circumstance renders 
it very easy to perforate them, and makes them pecu
liarly appropriate for pipes, for the conveyance of water, 
and such like purposes. 

These plants have usually no branches. Corn, and 
all gramineous plants, the lilaceous tribe of flowers, and 
bulbous roots, are all endogenous. Some of these send 
forth shoots, but tbey are not from the stem, but from a 
knot or ring upon the stem. The sugar-cane, which 
grows in this manner, is the largest of the gramineoua 
plants. 

The structlll'e of the exogenous plants, or dicotyle· 
~ous, to which the trees of our temperate climes belong, 
IS much more complicated . 
. The stem is composed of two separate parts; the one 

lIgneous, the other cortical, in other word$, it is formed 
of wood and bark. 

The wood consistA, in the first place, of the pith, a 
soft medullary s~bstance, which occupies the centre of 
th~ stem, and IS almost always of a cylindrical form. 
~hlS s?ft pulpy body, does not grow or increase in 
SIze With the tree, but retains the same dimensions it 
Qriginally had in the young stem. 
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The fir.st Jayer, surrounding the central pith, grows 
freely durmg a twelvemonth, but the following year it 
is enclosed by a new layer; being, by the pressure of 
this layer, prevented from extending laterally, it makes 
its .way wher,e there,is no pr~ssure; that is to say, 
vertIcally. V\hen dunng the third year, a third layer 
surrounds and compresses the second this in its turn 
escapes from the bondage by rising vertically. Thi~ 
process goes on year after year, so that the stem grows 
in height, at the same time that it increases in thickness. 
This mode of growing renders the form of the stcm 
conical, the number of layers diminishing as the stem 
rises. 

These layers of wood attain a state of maturity, when 
they become so hard by continued pressure, as to be no 
longer susceptible of yielding to it. Previous to this 
period, the layers bear the name of allnLrnm1t, signify
ing white wood, for wood is always white, until it 
reaches this degree of consistency, The length of time 
requisite to convert the alburnum into perfect wood, 
varies from five to fifty years, according to the naturc of 
the tree. 

The vegetation of the bark is precisely the inverse 
of that of the wood; that is to say, it is elldogenol l s, its 
layers growing internally: the new soft coat of bark, 
therefore, lies immediately in contact with the new soft 
layer of wood. 'l'he outer coats of bark, when they 
become too hard to be further distended by the pressure 
of the internal layers, crack, and becoming thus exposed 
to the injury of the weather, fall off in pieces: it is this 
which produces the ruggedness of the bark in some 
trees. The other layers, as they become external, and 
exposed to the same sources of injury, experience the 
same fate. 

It has long been a disputed point, wha~ p~rt of the 
~tem the sap rises through: some have. mamtamed the 
opinion, that it a~cended through the pith: othcr", that 
it rose through the bark; but they have both be,en 
proved to he wrong. By colonring the water, .wI~h 
which the plant was watered, it has been traced wlthlll 
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alburnum, or young wood, nnd particularly in the latest 
layers. 

THE FUNCTIONS OF LEAVES. 

If the leaves of a tree be stripped off, the fruit comes 
to nothin cr, which is exemplified every year in go05e
berry bushes, the lea\'es of whieh hav: been devoured 
by caterpillars; and though the frUit-trees of warm 
climates, partly naturalized with us, grapes and peaches, 
for instance, ripen their fruit sooner, perhaps, ifpar
tiaIly deprived of their leaves; yet if that practice be 
carried too far, the fi'uit perishes. The white mulberry, 
indeed, cultivated in the south of Europe, for the food of 
~ilkworms only, bears wonderfully the loss of its foliage 
three or four times a year. 

These facts have led ~ome to think, that leaves were 
merely a clothing, or a protection against cold and heat. 
Though this is umLubtecUy true, still it is a very small 
part of the use of leaves. 

That leaves give out moisture, or are organs of 
insensible perspirati(l1, is proved, by the simple ex
periment of gathering the leafy branch of. a tree, and 
immediately stopping the wound at its base, with wax, 
or any other fit su\.;stance, to prevent the effusion of 
moisture in that direction. In a "ery short time, the 
]ea,-e3 droop, wither, and are dried up. If the same 
brnnch, partly faded, though not dead, be placed in a 
very damp cellar, or immersed in water the leaves 
rel'ile, by which their power of absorption is also 
proved. 

1'h: g:eat annual sun-flower is said to have lost by 
perspu'atlOn, .1 lb. 1·1 oz. weight, in the course of 
twelve hours, III a hot dry day. In a dry night it lost 
about .three ounces; in a moist night, scarcely any 
alteration was observable; but in a rainy night it gained 
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remarkable 1U thIs r{;;spect; the quantity of fluid which 
evnpor~tes ~l'om its leaves, ill the course of twenty-four 
hours, IS said to be nearly equal to twice the weio-ht of 
the whole shrub. 0 

The perspiration of aquatic plants seems to be re
~arkably ~opious. Of the.se slime grow constantly 
Immersed 1U water. Their lraves are peculiarly 
vascular, and dry very quickly in the air, withering in 
a few minutes after exposure to it. Other aquatics 
float with only the upper surface of their leaves ex
posed to the air, which surface is so contrived, that 
water will scarcely remain upon it. These leaves, 
though extremely juicy, dry with great rapidity, as 
does every part of the plant, when gathered. It is 
probable that they imbibe copiously by their under 
sides, and perspire by their upper. 

Light has a very 'powerful effect upon plants. The 
green colour of the leaves is owing to it, so that plants 
raised in the dark, are of a sickly white; and it is well 
known fhat the blanching of celery is effected by 
covering the plant, so as to exclude the light. 

Light acts beneficially upon the upper surface of 
leaves, and hurtfully upon the under side; hence, the 
former is always turned to\vards the light, in whatever 
situation the plant may happen to he placed. Plants, 
in a hot-house, present the fronts of their leaves to the 
side where there is most light, not to the quarter where 
most air is admitted, or to the flue in search of heat. 
It has been f!)und, that vine leaves turn to the light, 
e'len when separated from the stem, if suspended by a 
thread. 

Nor is this effect of light peculiar to leaves alone. 
Many flowers are equally sensible to it, especially the 
compound radiated ones, as the daisy, ~un.flower, 
marig-old, &.C. In their forms, Kature seems to have 
delighted to imitate the radiant luminary, in the ab
sence of whose bear,1s, many of them do not expand 
their blossoms at .all. The stately annual sun-flower 
displays this phenomenon more conspicuously, on 
account of its size' the flower follows the sun all day, . ~ . 
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and retnrns, after sunset, to the east, to meet nis sun
beams in the morning. A great number of leaves, 
likewise follow the sun in its course. A clover field is 
a famili~r instance of this. 

The chemical actions of light, heat, and the com
ponent parts of the atmospheric air, upon leaves, are 
now tolerably well understood. It is agreed, that in 
the day time, plants imbibe, from the atmosphere, 
carbonic acid gas, (which is a c.ompound of oxygen 
and carbon,) that they decompose It, absorb the carbon, 
as matter of nourishment, which is added to the sap, 
and emit the oxygen. The burning of a candle, or 
the breathing of animals, in a confined space, produces 
so much of this gas, that neither of these operations 
can go on beyond a certain time; but the air so con
taminated, serves as food for vegetables, the leaves of 
which, assisted by light, soon restore the oxygen, or, 
in other words, purify the air again. This beautiful 
discovery shows a mutual dependence of the animal 
and vegetable kingdoms, and adds another to the many 
proofs we have of the wisdom, and wonder-working 
power of the Creator of all things. 

In the dark, plants give out carbonic acid, and absorb 
oxygen; but the proportion of the latter is small, com
pared to what they exhale by day, as must likewise be 
the proportion of carbonic acid given out; else the 
quantity of carbon added to their substance, would be 
but trifling, especially in those climates, in which the 
proportion of day to night is nearly equal, and which, 
notwithstanding, we know to he excessively luxuriant 
in vegetation. 

There can be no question of the general purpose, 
answ~red to the vegetable constitution by these 
f~nctlOns of leaves. But when we attempt to con
SIder, ~ow the peculiar secretions of different species, 
and tnbes of .plants are formed; how the same soil, 
the same atmosphere, should, in a leaf of the vine, or 
sorrel, produce a wholesome acid, and in that of a 
spurge, or man:~ineel, a most virulent poison ;-how 
sw.eet, and nutntlOus herbage should grow among the 
aCId crow-foot, and aconite :-we find ourselves 
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totally unable to comprehend the existence of such 
wonderful powers in so Ilmall, and, seemingly, simple 
an organ, as the leaf of a plant. The acrency of the 
vital pr~nciple alone can account for th~se wonders, 
though it cannot, to our understandings, explain them. 
The thickest veil c~vers the wh.ole of these processes; 
and so far have philosophers hitherto been from rc
moving this veil, that they have Dot even' been able 
to approach it. All these operation~, indeed, are 
evidently chemical decompositions and combinations; 
but we neither know what these decompositions and 
combinations are, nor the instruments in which they 
take place, nor the agents by which they are regulated. 

The vain-glorious Bllffon caused his own statue to 
be inscribed, " a genius equal to the majesty of natur(>;" 
but a blade of grass was sufficient to confound his 
pretensions. S/:r J. E. Smith. 

THE SAP. 

The sap of trees may bc obtained, by wounding a 
branch or stem, in spring, just before the buds open: 
or in the end of autumn, though less copiously, after 
a slight frost, yet not during the frost. It has always 
been observed to flow from the young wood, or 
albllrnum of our trees' not from the bark. A branch 
of the vi~e, cut throllgl1, will yield about a pint of .this 
fluid, in the course of twenty-four honrs. The bIrch 
also affords much sap. It flows equally upwanl an<.l 
downward, from a wound. 

This great motion, called the j7rwing of ~he sap. 
which is to be detected principally in the spnll~, .and 
slightly in the autumn, is. there!ore .totally . dlstmct 
from that constant propnlsion of it gomg on m eyery 
growing plant. 

This flowing of the sap has been thoug;ht to demon: 
strate a circulation; because, there bemg no leave>; 

L~ 
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:It the time to cnrry it off by perspiratio~, it is evident 
that if it were at these period~ runnmg up the snp 
vess~ls, it must run down again by. other .cha~nels. 
But a~ soon as the leaves expand, Its motIOn IS no 
11)11"('r to be detected. The efFusion of sap from plants, 
wh;n cut or wounded, is during the great~r 
part of the year comparatively very small. It IS 

thought, therefore,' that. ;hc flowln.'f of the sap,. is 
nothing more than a fhclhty of the sap to run, oWlOg 
to the ppculiar irritabil!ty of the vegetable body, ~t 
that period; and that It runs only when a wound IS 
malle-being naturally at rest till the leaves open, and 
admit of its proper and regular conveyance. 

As soon as the leaves expand, insensible perspiration 
takes place, very copiously, chiefly from those organs; 
but also~ -in some degree, from the bark of the young 
stem and branches. The perspiration of some plants 
is wry great. 'The large annual sun-flower is said to 
perspire a:)out seventeen times as fast as the ordinary 
perspiration of the human skin. 

The sap, in its passage through the leaves and bark, 
becomes quite a new fluid, possessing the peculiar 
flavour and qualities of the plant; and not only yield
inb woody matter for the increase of the vegetable 
body, but furnishing various secreted substances more 
or le-.;s numerous and different among themselves. 
These, accordingly, are chiefly f::mnd in the bark. In 
he,'blceous plants, the stems of which are only of 
annual duraf on, the perennial roots frequently contain 
the~e fluids, in the most perfect state; nor are they, in 
such, confined to the bark, but deposited throughout 
the substance, or wood, of the root, as in rhubarb and 
gentian. 

Gum, or mucilage, a vi.-cid substance, of little 
Bay our or .smeH, and soluble in water, is a vcry com
mon secretIOn. 1Vhen superabundant it exudes from 
many trees, in the form of large drop~, as in the plum, 
ch~rry, and pe~c~ tree~, and different species of the 
'I1wn?.<:a, or sen'Itlve plants, one of which yields the gum 
ara?lC, ot~ers the gum senegal, &c. 

hesJI) IS a snhstance soluble in spirits, as the 
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turpentine of the fir and juniper. Most vegetable 
exu~ants pa~take of a nature between resin and 
m?~llage, bemg partly soluble in water, partly in 
SpIrIts; and are therefore called gum-resins. The 
more r('fined and volatile secrttions, of a resinous 
nature,. are called. essential oils; and are often highly 
aromatic and odorIferous. One of the most exquisite 
of. the~e is a~orded by t~e c:innamon bark. They 
eXIst, In the highest perfectlOn, In the perfumed efHuvia 
of flowers, som~ of which, capable of combination w;th 
spirituou& fluids, are obtainable by distillation, as those 
of the lavender and rose. 

Acid secretions are well known to be very general in 
plants. T~e astringent principle is a species of acid; it 
may be denved from various sources-for instance the 
tanning from the oak, willow, &c. An acid is found 
united with even the sugar in the sugar cane. 

Sugar, more or less pure, is very generally found in 
plants. It abounds in various roots, as the carrot, beet, 
and parsnip; and in many plants of the grass or cane 
kind, besides the famous sugar cane. 

It is curious to observe not only the various 
secretions of different plants, by which they differ 
from each other in taste, smell, qualities, and medical 
virtues, but also their great nnmber, and striking 
difference, frequt'ntly in the same ?l::tnt. Of this, the 
peach tree affords a familiar example. 'The gum of 
this tree is mild and mucilaginous: the bark, leaves, 
and flowers abound with a bitter secretion, than which, 
nothing can be more distinct from the gum. The fruit 
is replete, not only with acid, mucilage, and sug~r, 
but with its own peculiar aromatic and highly volatile 
secretion, On which its fine flavour depends. How 
far are we yet from understanding the veget.ab!e body, 
which can form, and keep separate, such dlstmct and 
discordant substances ~ 

The odour of plants is, inqu.t'stio?ably. a. volatile, 
essential oil. Its general nature IS eVInced by its ready 
union with spirits or oil, not with water. 

To all the foregoing secretions of vegetables, may be 
added those on which their various colours depend. , 



228 

\\' e can but imperfectly account for the green, 50 

uni versal in their herbage; but we may gratefully 
acknowledge the beneficence of the Cr.eator, in clothing 
the earth with a colour the most pleasmg, and t~e least 
fatiguing to the eye. \Ye may be dazzled with the 
brilliancy of a flower garden but our eyes repose at 
leisure on the verdure of a grove or meadow. 

Abridged from Sir J. E. Smith. 

THE FLOWER. 

ThE) flower consists of several parts. 
The calyx, or flower cup, forms the e::,-ternal integ~~ 

ment which protects the bud, before it expands; It 
consists of several parts, called sepales, resembling 
small leaves, both in form and colour. These sepales 
arc, in general, more or less soldered together; some
times so completely, as to form a cup apparently of one 
piece. 

Above and within the calyx, rises the corolla, which 
is the coloured part of the flower. It is composed of 
several petals, either separate or cohering, so as to 
form a corolla of one si.ngle piece: in the latter case', 
the flower is called rnonopetalous. 'When the petals 
first burst from the calyx, and expand in all their 
beauty, they still serve to protect the central parts of 
the flower. They are at first curved inwards, forming 
a concavity around the delicate organs which occupy 
the centre. This not only shelters them from ex
ternal injury, but reflects the sun's rays upon them, 
like a concave mirror; thus rearing them, as it were, 
in a hot-house. \Yhen these parts are full grown, the 
artificial heat being no longer necessary, and the 
admission of light and air, being not only safe but 
advantageous, the petals expand; leaving the internal 
organs exposed to the free agency of these elements. 

At the base of the petals is generally situated an 
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organ called the nectary. This is the store whence 
the bee derives honey. 

The most important parts of the flower are those 
organs which occupy the centre. It is here that the 
seed which is to propagate the plant, is lodged, in a 
vessel called the ovar!/, or seed-vessel. From its 
EUI?-mit ri~es a little threadlike stalk, called a 8l!fle j 

whlch, at Its extremity, supports a small, spongy sub
stance, denominated the stigma. These three parts 
form a whole which bears the name of carpel. 

Immediately surrounding the pistils, are situated the 
stamens j each of which consists of a slender filament 
supporting a little bag, or case, called un anther, filled 
with pollen, which is a species of dust or powder. The 
anthers, when ripe, burst; and, being more elevated 
than the stigma, shed their pollen upon it; without 
which no seed can be perfected. 

In some vegetables the stamens are in one flower, 
and the pistils ill another; in others, the stamens and 
pistils are upon separate plants. In these cases the 
pollen is conveyed fi'om the one to the oth(>r, by means 
of the wind, or by winged insects, which, in penetrating, 
by means of their long and pliant proboscis, within the 
recesses of the corolla, in order to obtain the nectar, 
cover their downy wings with the pollen. This un
heeded burden they convey to the next flower on which 
they alight; and in working their way to the nectary, 
it is rubbed off and falls on the stigma. Every insect, 
however ephemeral, every weed, however insignificant, 
has its part assigned in the great system of the 
universe. 

In Persia, very few of the palm and date ~re~s, un~ler 
cultivation, have stamens, those having PIstlls belI1g 
preferred, as alone yielding ti·uit. In the season. of 
flowering the peasants gather branches of the wIld 
palm frees, whose blossoms contain stamens, and spread 
them over those which are cultivated, so that the pollen 
comes in contact with the pistils, and fertilizes the 
flower. 

There were two remarkable palm-trees in Italy. The 
one, situated at Otranto, had no stamens; the other, 
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at Brindisi, which is about forty miles distant. had no 
pistils; consequently, neither of those trees bore seed. 
But when, after the growth of many years.' they ?ot 
only rose superior to all the trees of the nelghbourlDg 
forests but overtopped all the buildings whIch inter
vened,' the pollen of the pa!m.-tree at Brindisi was 
wafted by the wind, to the pIstils of that of Otranto ; 
and to the astonishment of everyone the latter bore , 
fruit. 

THE SEED. 

The seed, from which the future plant proceeds, is 
the sole end and aim of all the parts of fructification. 
It consists of several parts. the most essential of which 
is the embryo, or germen, called by Linnreus, corculum, 
whence the life and organization of the future plant, 
originate. 

The cotyledons, or seed lobes, are immediately 
attached to the embryo, of which they form, properly 
speaking, a part. They are commonly two in number, 
and, when the seed has sufficiently established its root, 
generally rise out of the ground, and form a kind of 
leaves. Hilum, the scar, is the point by which the 
seed is attached to i.ts seed-vessel, or receptacle, and 
through which alone nourishment i.s imparted for the 
perfecting of its internal parts; it is also the point 
through which the radical is protru.;!ed in the first stage 
of germination. 

There is no part cf the vegetable kingdom, which 
offers so many striking proofs of admirable contrivance 
as the seed. The care, which Providence has bestowed 
upon it, is astonishing. 

Independently of the innumerable means which are 
ad~pted for maturing and protecting the organs, on 
whIch the production of the seed depends, and which 
form part of the system of provision for perfecting it-
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independently, too, of the countless contrivances some 
~ighly artificia~, for !he i~mediate purpose of pe;fecting 
It,-the.mode m whIch thIs organ IS preserved and it is 
matured, evinces consummate care and wisdom. Some
times it is packed up in a capsule, a vessel composed of 
tough and strong coats; somE'times, as in stone-fruits 
and nuts, it is closed in a strong shell, which ao-ain is 
~n~losed in a pulp; som~times, as in grapes and b~rries, 
It IS plumped overhead m a glutinous syrup, contained 
within a skin or bladder: at other times, as in apples 
and pears, it is embeuued in the heart of a firm fleshy 
suhstance; or as in strawberries, pricked into the sur
face of a soft pulp. These, and many other varieties 
exist in what are called fruits. In pulse, and grain, and 
grasses ;-in trees, and shrubs, and fiowers,-the variety 
of the seed-vessel is incomputable. "Ye havc the 
seeds, as in the pea-trihe, regularly disposed in parch
ment pods, which completely exclude the wet; the pod 
nlso, not seldom, as in the bean, lined with a fine down 
distended like a blown bladder; or we have the seed 
enveloped in wooL as in cotton plant; lodged, as in 
pines, between the haru and compact scales of a cone; 
or barricadoed, as in the artichoke and thistle, with 
spikes and prickles; in mushrooms, placed under a 
penthouse; in ferns, within slits in the back part of the 
leaf; or. which is the most general organization of all, 
we find them covered by a stron er close tuuicle, and 
attached to the stem, according to ~n ord.er apprc'priated 
to each plant, as is seen in several kinds of grain and 
of grasses. 

Equally numerous and admiraUe ar~ the con.tri\-ances 
for dispersing seed. \\"ho has not listened, 111 a calm 
and sunny day, to the cracking of furze-bushes, caused 
by the explosion of their little elasti~ poJ~, or watched 
the down of innumerable seeds float1l1 cr on the summcr 
breeze, till they arc overtaken by ;: show~r, which 
moistening their winO's stol)S their further fhght, and 

b' b . 
at the same time accomplishes its final purpose, Y 111~-
mediately promoting the germination or each seed 111 

the moist earth? 
How little are chiluren aware, as they hlow away the 
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seeds of the dandelion, or stick bu;s in sport on each 
others's clothes, that they are fulfillIng one of the great 
ends of nature. 

The awns of grasses answer the same pU.rpose. 
Pulpy iruits serve quadrupeds and bl1'.d8. as ~ood, 

while their seeds, often small, hard amI Indlgest~ble, 
pass uninjured through the intestines, and. are depos~t~d, 
far from their original place of growth, In a condltlOn 
perfectly fit for vegetation, 

Even" such seeds as are themselves eaten, like the 
various sorts of nuts, are hoarded up in t~e ground, a~d 
occasionally forgotten, or carried to a dlstance, and m 
part only devoured. . 

The ocean itself serves to waft. the larger kmd of 
seeds from their native soil to far distant shores. 

:\I'CULLOCH'S Course oj Reading. 

ANIMAL LIFE. 

Living bodies are usually divided into the animal and 
vegetable kingdoms. It may seem at first sufficiently 
easy to make the distinction between an animal and a 
plant; and, as long as we confine our views to the 
higher orders of animated beings, there is no room for 
doubt. But when we descend in the scale to the ra
diated animals, which present no distinct nervous system, 
no organs of sensation, no observable mode of commu
nication with the external world; it then becomes 
necessary to enquire more accurate1y into the peculiar 
points, which should decide us to arrange them under 
the one class, or the other. Perhaps the most certain 
of these, is the presence of a digestive organ. euvier, 
mentions three other marks of di»tinction, which, however, 
a~e by no means so general. They are, the presence of 
Dltrogen, as one of the chemical components of all 
animal bodies; the existence of a circulation' and . , 
resprraton. Nitrogen, itistrue, exists in all animal bodieR, 
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b.ut all vegetah!e.s, likewise, contain it, and in some COD

slder~ble q,:an~ltles, a~ the e~te~sive classes of fungi and 
cruciformw; In cafew, a pnnclple extracted from coffee 
th~re is actually a greater amount of it, than in most 
ammal substances. Circulation is not found to exist in 
the lowest class of animals. As for respiration, the 
leaves of plants so exactly resemble in their action the 
lungs of animals, that they are now 'familiarly spoke~ of 
by vegetable physiologists as respiratory organs. 

What life is, we know not; what life does, we know 
well. Life counteracts the laws of gravity. If the fluids 
of our bodies followed the natural tendency of fluids, 
they would descend to our feet, when we stood, or to our 
backs, when we lay. ,The cause, why they do not, may 
be referred immediately to the action of the heart and 
vessels; but it is evident, that they derive that power 
from life. 

Life resists the e.ffects o/mechanical PO/1'eTs.-Friction, 
which will thin and wear a dead body, actually is 
the cause of thickening a living one. The skin on a 
labourer's hand is thickened and hardened, to ~ayc it 
from the effects of constant contact wit.h rough and 
hard substances. The feet of the African, who, without 
any defence, walks over the burning sands, exhibits 
always a thickened covering; and a layer of fat, a bad 
conductor of heat is found deposited between it, and 
the sentient extre~ities of the nerve.-Pressure, which 
thins inorganic matter, thickens living matter. A tight 
shoe produces a corn, which is nothing more than a 
thickened cuticle. The same muscle, that with case 
raised a hundred pounds when ali,c, is torn through by 
ten when dead. 

Life prevents chemical agency. The body, when left 
to itself, soon begins to putrefy; the seve.ral parts of 
which it is composed, no longer under the .IDfilleI'lC~ of 
a higher controlling power, yield to theIr cheml~al 
affinities' new combinations are formed; ammonHl, 
sulphuretted, with carburetted hydrop-en, und oth.er gases 
are given off and nothing remains but dust. ThIS neyer 
happens during life. . 

Life modifies the power of heat. Beneath a tropical 



234 

suu or within the arctic circle, the temperature of the 
hu~an body is found unaltered, when examined by the 
thermometer. Home have exposed themselves to air, 
heated above the point at which water boil~; yet a 
thermometer placl'd under the tongue, stood at the usual 
height of about US 0; and the sailors, who, under Cap
tain Parry, wintered so near the north-pole, when 
examined in the snme way, constantly <tfforded the same 
results. 

Finally, life is the cause of the constant changes that 
are going forward in our bodies. From the moment that 
our being commences, none of the materials, of which 
we are composed, continne stationary. Foreign matter 
is taken in, and by the action of what are termed the 
assimilating functions, becomes part of our t:omposition; 
while, on the other hand, the materials, of which our 
frame had been built up, being now unfit any longer for 
the performance of the necessary duties, are dissolved, 
as it were, into a liquid or gaseous form, conveyed by 
the absorbents from the place which the new matter 
comes to occupy, and finally expelled from the system. 

PERCIYAJ, B. LORD. 

THE INTEGU~lENTS. 

The integuments form that substance, which covers 
e,·ery. part of the surface of the body. They constitute 
what IS termed the hide, in various animals and comist 
of three parts; the SCalf-sTein, a mucous net'work below, 
and the tnre skin. 

The scarf-skin, or cuticle, which is intended to pro
~e~t the .rarts .beneath, anl to preserve their sensibility, 
l~ Itself msenslble. ..:1. blister will raise the cuticle and 
render it apparent. StronO' work will harden it 'as in 
the ha~ds of lahourin?" p.cople; and, after many'severe. 
complalI~ts, the scarf-skm peels off, just aR it does in 
s0!lle an.lmals, as serpents, which cast their skin at cer
tam penods. 
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The scarf-skin has in it numerous minute holes or 
pores, by means of which perspiration is effected and 
through which the hair issues. ' 

The colour of the scarf-skin varies very little in the 
different races of mankinu : even in the nc"'ro it is very 
little darker than in the European. The s~at of colour 
is, in fact a very thin layer of soft substance, which is 
interposed between the scarf-skin and the cutis, or true
skin, and is termed the mucous net-work. In the neO'ro 
it is of a very dark colour: and the colouring matte~ is 
capable of being communicated to water. The true
skin, and the parts below, are of the same colour, both 
in whites and blacks. 

There are five principal varieties of colour in the 
human species, and all of them dependent on the dif
ferent shades of the mucous coat: the first is the Euro
pean, or white; the second is the Mangolian yellow, or 
olive; the third is the American red, or copper colour ; 
the fourth is the Ethiopian, or black; tne fifth is the 
Malay brown, or tawny. 

The true-skin constitutes the organ of touch. This 
power exists in the greatest degree at the ends of the 
fingers, in slight elevations of the skin, called papill::e. 
The immediate organs of sensations are, however, small 
white threads called nerves which are more or less 
immediately d~rived from th~ brain, and th,esc are dif
fused very plentifully over the ends of the .lingers, and 
particularly over the pQ.piUre, which, by thIS ~ncans ~re 
calculated to communicate minute impresslOns With 

great accuracy. . 
l\Iost animals have, independently of the gener~l dif

fusion of sensibility m,-el' the surface, . some pal;tl?ular 
part which possesses the sense of touch 10 a pre~mlllent 
degree. The nose or snout is a very cO.mmon organ for 
this purpose, in many animals; anu m the. elep~ant, 
Jarge and unwieldy as it appears, the extremIty o~ th~ 
trunk is provided with all organ, as ~mall and delicate 
as th(' human finger, and capable of taking h~ll~ ?f very 
small objects, as needles or pins, with ~reat f~clhty: 

Some animals have an exceedingly thICk epidermiS or 
pcarf-skin, as the elephnnt and hippopotamus. Those 
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that live in the air, have their cuticle dry. and horny; 
fish, on the contrary, have it mucous or Oily,. so as to 
prevent injury by the action of the water up.on It. Some 
animals, as has already been observed wIth re~a:d to 
serpent~ cast their cuticle once a year, and thIs III so 
perfect ~ way, that even the rotundity of the eye is ~is
coverable in the eXlivire. The greater part of sllk-" 
worms, and of the caterpillars of bu~terfiies, cast off 
their cuticles seven times, and some msects. even ten 
times, before they pass into the state of chrysalis. . 

There is a peculiarity in the attachment of the skm 
of the frog and toad to the body, which is not fou~d in 
other animals. It is only adherent at a few pomts; 
being in other respects a loose bag inclosing the body; 
whereas, in most animals, it is closely adherent to the 
muscular surface beneath. 

THE nONES. 

The ~ones form, as it were, the foundation of the 
body; and, besides being a basis or ground-work for 
the soft parts, are intended to enclose and support some 
organs, which are of the first importance in the animal 
frame. 

The skull or cranium which contains the brain is 
fixed at the top of the ve~tebral column or bones of ' the 
bac~; in the centre of these bones, i; a hollow space, 
destllled f?r t~e reception of the spinal marrow, a sub
stance whIch IS a prolongation of the brain and resem
bles it a good deal in nature and function. ' 
~t a little distance from the skull commence the ribs, 

whIch are all fixed behind to the bones of the back and 
the greater number to the breast-bone before. ~'heir 
curvature forms a cavity, which is called the chest,' and 
contains the heart and lungs. 

At the !ower part of the vertebral column is placed 
a firm, thICk, strong, and irregular, bony structure, 
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called the hips, which encircle a sort of hollow space 
termed the pelvis or basin. 
. At th~ upper part of the ribs, are the shoulder blades, 
mto whIch the upper extremities are articulated or 
jointed; and at the lower part of the pelvis are articu
lated the lower extremities. 

The form, magnitude and mode of junction of bones 
vary, according to the design which they are intended 
to ti~rve. \Yhere strength is required, with flexibility at 
partICular parts, we havE: bones, like those of the arm 
and leg, of firm texture, with joints at certain intervals. 
In the hand and foot, there is, by means of the nume
rous joints of the fingers and toes, and the mechanism 
of the wrist and ancle, a facility given to the various 
important actions of the hand, and to the more limited 
motions of the foot. 

In the back, great solidity is required, and the mo
tion in anyone part of it is very small. In some of the 
joints, the power of motion is in all directions, as in the 
shoulder and hip; while in the elbow and knee, there 
is only the power of bending or extending them. 

The joints which compose the shoulder and hip are 
of the description which is called, in mechanics, the 
baH and socket. The bone of the arm is attached to 
the shoulder blade, which is connected with the breast 
bone, by the intervention of the collar bone, or 
clavicle, 

The ends of bones are covered with a gristly sub-
stance called cartilage, which, together with the oil, or 
synovi~, as it is called, which is secreted in eve:y)oint, 
prevents them being injured by the con~t:lnt fnctlOn to 
which they are exposed. 

'fhe bones hard and substantial as they appear, were 
originally nothing more than sof~ pulp, contained within 
a membl'aneOllS coverin<r, whIch gradually became 
harder, and at the prope/' period. acquired solidity suffi
cient for all the purposes of life.. 'fhe you?ger a person 
is, the greater is the quantity of J~lly; and ~r: old people 
there is a much larger proportIon of OSSIfied matter. 
Some fish have their bones composed entlrely of car
,tilage, as the shark, skate, sturgeon. 
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In some animals the bony structure is on the outside 
of the body, as in all the testaceous tribes which a~e 
enclosed in one or more shells; as the oyster, snail, 
whilk, &c.; and also in the crustacea, which comprise 
the crab lobster, shrimp, &c. 

In th~ crustaceous, as well as in the testaceolls, there 
is a power of renewing the shell in case of injury, which 
in the former, not only extends to the shell, but likewise 
to the limb itself. Lobsters and crabs, are sometimes, 
after thunder-storms, found to be entirely without their 
claws, which require some time for production. The 
jar communicated to the water, and perhaps terror on 
the part of the animal, have the singular effect of making 
these animals throw off their claws. The effect seems 
to be voluntary, for some of the younger of these ani. 
mals will drop their claws, on an attempt to take them, 
even though they have not been touched. In these 
animals, the blood-vessels have the power of secreting 
the matter of the shell. Crabs and lobsters lose their 
shell annually, and seek retirement till the new shell is 
sufficiently consolidated; being aware of their defence
less state at such times. 

MARKS OF DESIGN IN THE HUMAN BODY . 

. I challenge any man to. produce in the joints and 
Plvot~ of the most complIcated, or the most flexible 
machme that was ever contrived a construction more 
~rtificI~l, or more evidently artifi~ial, than that which 
IS seen m the vertebrre of the human neck. Two things 
were to be done. The head was to have the power of 
bending forward and backward' and at the same. time 
of turning; itself round upon' the body to a certain 
extent. } or these purposes, two distinct contrivances 
are employed. First, the head rests immediately upon 
the uppermost part of the vertebrre and is united to it 
by a hinge-joint j upon which joint, the head plays 
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freely forward and backward. But then the rotatory 
motion is unprovided f?r: therefore, secondly, to make 
the head capable of thIS, a farther mechanism is intro
duced; not between the head and the uppermost bone 
of the neck, where the hinge is. but between that bone 
and the next underneath it. This second, or uppermost 
bone but one, has what anatomists call a process, viz: 
a projection, somewhat similar in size and shape to a 
tooth; which tooth entering a corresponding hole or 
socket in the bone above it, forms a pivot or axle upon 
which that upper bone, together with the head which it 
supports, turns freely in a circle. Thus are both motions 
perfect without interfering with each other. "Yhen we 
nod the head, we use the hinge-joint, which lies between 
the head and the first bone of the neck: when we turn 
the head round, we use the tennon and mortice, which 
runs between the first bone of the neck and the second.. 
No one can here doubt of the existence of counsel and 
design. 

The spine, or back-bone, is a chain of joints of very 
wonderful construction. It was to be firm, yet flexible; 
.fi1·m, to support the erect position of the body; flexible, 
to allow of the bending of the trunk in all degrees of 
curvature. It was further also ~o be a pipe for the safe 
conveyance from the brain,' of the spinal marrow; a 
substance not only of the first necessity to action, if 
not to life, but of a nature so delicate and tender, so 
susceptible of injury, as that any unusual pressure u~on 
it is followed by paralysis, or death. Now the spme 
was not only to furnish the main trunk ~or the pass~~e 
of the medullary substance from the bram, but to g~\ e 
out, in the course of its progrells, s,?~ll bran~hes, whIch 
being afterwards indefinitely subdIvHled, mIght, under 
the name of nerves, give, to every part of th~ body, 
the power of feeling and motion. The same spllle was 
also to serve another purpose, not less ,~ante~ than the 
preceding, viz: to afford a basis for the IDSe~tlOn of th: 
muscles, which are spread over !he tru?k of th~ bo~y , 
in which trunk there are not, as 1D the hmbs, cyl~ndncal 
bones to which they can be fastened. The Splll~ had 
likewise to furnish a support for the ends of the nbs to 
rest upon. 
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How admirably is all this accomplished ~ The spine 
is composed of a great number of bones, (in man, of 
twenty-four,) joined to one another, and compacted .by 
broad bases. The breadth of the bases upon which 
the parts severally rest, and the closeness of ~l~e junc
tion give to the chain its firmness and stability; the 
nu~bcr of parts, and consequent frequency of joints, 
its flexibility. This flexibility varies in different parts 
of the chain; is least in the back, where strength more 
than flexure is wanted; greater in the loins, which it 
was necessary should be more supple than the back; 
and greatest of all in the neck, for the free motion of 
the head. In order to afford a passage for the descent 
of the spinal marrow, each of these bones is bored 
through the middle in such a manner, as that when 
put together, the hole in one bone falls into a line, and 
corresponds with the holes in the two bones contiguous 
to it. By which means, the perforated pieces, when 
joined, form an entire, close, uninterrupted channel; 
at least, while the spine is upright, and at rcst. But as 
a settled posture is inconsistent with its use, a great 
difficulty still remained, which was, to prevent the 
vertebrre, shifting upon one another, so as to break the 
line of the canal as often as the body moves or twists. 
But the vertebrre, by means of their processes and 
projections, and of the articulations which some of them 
form with one another at their extremities, are so 
locked in and confined as to maintain in the surfaces of 
the bones, the relative position nearly unaltered; and 
to throw the change and pressure produced by flexion, 
alr:nost entirely. upon t~e intervening cartilages, or 
gmtle, the spnngllless and yielding nature of whose 
sl~bstance admits of all the motion which is necessary, 
WIthout any chasm being produced by a separation of 
the parts. For the medullary canal giving out in its 
course a supply of nerves to different parts of the body, 
notches are made on the upper and lower edge of each 
vertebra; two on each ~~ge. vVhen the vertebrre are 
put together, thes~ not~es, exactly fitting, form small 
holes through w~Ich the nerves issue out in pairs, in 
order to send theIr branches through every part of the 
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which, when ~iffus~d in the air, becomes invisible. But 
'We must not Imagme that what we DO longer see 
longer ~xists. The particles of smoke continue still ~~ 
be .partl~les of matter, as much so as when more closely 
umted 10 the form of coals. No particle of matter i 
ever destroyed; this is a fact which must constantly b: 
remembered. Every thing in nature decays and cor
rupts in the lapse of time. We die, and our hodies 
moulder to dust; but not a single atom of them is lost. 

It should be observed, that when a body is divided 
its surface or exterior part is augmented. If an appl~ 
be cut in two, in addition to the round surface there 
'Y"ill be two flat surfaces; divide the .halves of th~ apple 
lDtO quarters, and two more surfaces will be pro-
duced. , 

Though divisibility is very often included among the 
~ssential properties of matter, chemistry teaches us that 
the ultimate elements of bodies are incapable of further 
division; yet they are material substances. 

Inertia expresses the resistance which inactive mat
ter makes to a change of state. Bodies appear to be 
not only incapable of changing their actual state, whe
ther it be of moti.on or rest; but to be endowed with a 
power of resisting such a change. It requires force to 
put a body which is at rest in motion; and exertion of 
strength is also requisite to stop a body which is already 
in motion. The resistance of a body to a change of 
state, is, in either case, called its inertia. In playing at 
cricket, for instance, considerable strength is required 
to gi"fe a rapid motion to the ball; and in catching it 
we feel the resistance it makes to being stopped. Inert 
matter is as incapable of stopping of itself, as it is of 
putting itself in motion. When the ball ceases to move, 
therefore, it must be I!topped by some other cause or 
power which you will understand better after we have 
treated of the next and last general property of bodies. 

Attraction is the general name under which we may 
include all the properties by which atoms of matter act 
on each other so as to make them approach or con
tinue near to ~De another. Bodies consist of infinitely 
smnll particles of matter, each of which po~sesses the 

N 
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power of attracting or drawing towards it, and uniting 
with any other particle su~ciently. near to be without 
the influence of its attractIOn. ThIs power cannot be 
recognized in minute particles, except when they are 
in contact or at least appear to be so: it then makes 
them stick' or adhere together, and ia hence called the 
attraction of cohesion. Without this power solid bodies 
would fall to pieces, or rather crumble to atoms. 

The attraction of cohesion exists also in liquids; it 
is this power which holds a drop of water suspended at 
the end of the finger, and keeps the minute watery 
particles, of which it is composed, united. But as this 
power is stronger in proportion as the particles of bodies 
are more closely united, the cohesive attractions of solid 
bodies are much greater than that of fluids. It is owing 
to the different degrees of attraction of different sub
stances, that they are hard or soft; and that liquids are 
thick or thin. The term density denotes the degree of 
closeness and compactnesi of the particles of a body; 
the stronger the cohesive attraction, the greater is the 
density of the body, whether it be solid or liquid. In 
philosophical language, however, density is said to be 
tbat property of bodies, by which they contain a 
certain quantity of matter, under a certain bulk or 
magnitude. Ran·ty implies a diminution of density, 
thus we should say, that mercury or quicksilver was a 
very dense fluid; ether, a very rare one. "Ve judge of 
the density of a body, by the weight of it; thus we 
say, that metals are dense bodies, wood, comparatively 
a rare one. 

Capillary attraction is an interesting variety of the 
attraction of cohesion. In tubes of small bore, liquids 
rise a certain height within them from the cohesive at-. , 
!ract~on between the particles of the liquid and the 
mtenor surface of the tube. 'l'he smaller the bore, 
the higher will the liquid rise. .All porous substances, 
such a~ sponge, b:ead, linen, &c., may be considered as 
collectIOns of c~plllary tubes. If you dip onE:' end of a 
lump of sugar lllto water, the water will rise in.it and 
wet it considerably above the surface of that into ~hich 
you dip it. Capillary attraction probably contributes to 
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of vegetables. 

Attraction of gravitu,tioll differs from that of cohesion 
ina~much as ~he la~ter influences the particlell of bodie~ 
at tmper-cepf'tble distances, whereas the former acts upon 
ma&ses, and at any distance, however great. Let us 
take for .example, a very large body, and observe 
whether It does not attract other bodies. "Yhat is it 
that occasions the fall of a book when it is no longer 
I!upported? You will say that bodies have a natural 
tendency to fall. That is true; but that tendencv is 
produced by the attraction of the earth. The e~rth 
being much larger than any body on its surface, drawR 
to it every other, which is not supported. 

Attraction being mutual between two bodies, when a 
stone falls to the earth, the earth should rise part of 
the way to meet it. But when, on the other hand, you 
consider that attraction is in proportion to the mass of 
the attracted and attracting bodies, YOli will no longer 
expect to see the earth rising to meet the stone. There 
are, however, some instances, in which the attraction of 
a large body has sensibly COllntemcted that of the earth. 
If a man, standing on the edge of a perpendicular side 
of a mountain, hold a plumb line in his hand, the 
weight will Dot fall perpendicularly to the earth, but 
incline a little towards the mountain. 

If the air did not impede the fall of bodies, attrac
tion would make them all descend with equal velocity. 
It may be objected, that since attraction is prop?rtioned 
to the quantity of matter which a body contalDs, the 
earth must necessarily attract a heavy body more 
strongly, and consequently bring it to the W~lInd more 
rapidly than a light one. In answer to thiS, It must be 
observed that bodies have no natural tendency to fall any 
more than to rise so that the force which brings them 
down, must be in' proportion to th~ 9-uantity of matter 
it has to move. Thus a body conslstmg of a thousand 
particles of matter, requires ten ti~es the force of at
traction to bring it to the ground, lD the same spac.e of 
time that a body consisting only of a .hundred partlcles 
does. 
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rrhere are some hodies which do not appear to gravi
tate' 1<moke and steam, for instance, rise instead of fall, 
but it is still gravity which produces their ascent. The 
air nearer the earth being heavier than smoke, steam, or 
other vapours, not only supports these light bodies, but, 
by its own ten~en.cy ~o .smk below them, forces th~m 
to rise. 'rhe pnnclple IS Just the same as that by whICh 
a cork if forced to the bottom of a vessel of water, 
riseR t~ the top as soon as it is set at liberty. Balloons 
ascend upon the same principle, the materials of which 
they are made, are heavier. than :he air, b;tt the air 
with which they are filled IS considerably hghter; so 
that on the whole, the balloon is lighter than the air 
whi~h is near the earth, and consequently rises. 

ON THE LA. WS OF MOTION, AND THE CENTRE OF 
GRAVITY. 

The science of mechanics is founded on the laws of 
motion; it will therefore be necessary to explain these 
laws before we examine the mechanical powers. Mo
tion consists in a change of place. A body is in motion 
whenever it is changing its situation with regard to a 
fixed point. Now, as one of the general properties of 
bodies is inertia, it follows that a body cannot ?nove 
without being jillt into motion. 'l'he power which puts 
a body into motion is called force; the stroke of the 
hammer is the force which drives the· nail ; the exertion 
of the horse in pulling, that which draws the carriage. 
Gravitation is the force which occasions the fall of 
bodies, cohesion 6at which binds the particles of bodies 
together, and heat, a force which drives them asunder. 
'When a body is acted on by a single force, the motion 
is always in a straight line I and in the direction in which 
it received the impulse. 

The rate at which a body moves is called its velocity j 
and it is one of the laws of motion, that the velocity of 
the moving body is proportional to the force, by which 
it is put in motion. 'rhe velocity of a body is called 
au solute, if we consider its motions, without any regard 
to that of other bodies. "Yhen for instance, a horse 
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goes fifty miles in ten hour~, his velocity is five miles 
an hour. It is termed rclat/l'e when compared with 
that of another body which is itself in motion. Thus 
a man asleep in a ship uuder sail, remains at rest rela
tively to the vessel, though he partakes of its absolute 
motion. If two carriages go along the same road, their 
relative velocity will be the difference of their absolute 
velocities. 

The motion of a body is said to be unlfonn, when it 
passes over equal spaces in equal tImes. It is produced 
by a force having acted on a body once, and having 
ceased to act, such as the stroke of a bat on a cricket
ball. It may be said, that the motion of the ball is 
neither uniform nor in a straight line. In answer to 
this objection, you must observe that the ball is inert, 
having no more power to stop than to put itself in mo
tion; if it fall, therefore, it must be stopped by Borne 
force superior to that by which it was projected; and 
this force is gravity, which counteracts and finally over
comes that of projection. If neither gravity nor any 
other force opposed its motion, the cricket-ball, or even 
a stone thrown by the hand, would continue to proceed 
onwards in a right line and with a uniform velocity. 
\Ye have no example of perpetual motion on the sur
face of the earth; because gravity, the resistance of 
the air or frij:tion, ultimately destroys all motion. 
When we study the celestial bodies, we find that nature 
abounds with examples of perpetual motion, and that it 
conduces as much to the harmony of the system of the 
universe, as the prevalence of it would be destructive 
of nIl stability on the surface of the globe. 

>/: Retarded motion is produced by some force acting 
o~ a body in a direction opposed to that which first 

~ put it in motion, and thus gradually diminishing its 
velocity. 
,.,..Accelerated motion is. produced, when the force, 
4\vhich puts a body in motion, continues to act upon 
it during its motion, so that its velocity is continually 
increased. Let us suppose, that the instant a stone 
is let fall from a high tower, the force of gravity were 
annihilated: the stone would nevertheless descend; for a 
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body, having once received an impulse, will not stop, 
hut move on with a uniform velocity. If, then, the 
force of gravity be not destroyed, after having gi\'en 
the first impulse to the stone. but continue to act upon .. 
it during the whole of its descent, it is easy to under
staud that its motion wiII be thereby accelerated. It 
has been ascertained, hoth by experiment and calcula
tions, that bodies descending from a height by the force 
of gravity, fall about sixteen feet in the first second of 
time, three times that distance in the next, five times 
in the third second, seven times in the fourth, and so 
on regularly increasing according to the number of 
seconds during which the body has been falling. Thus 
the height of a building, or the depth of a wall may be 
known, by observing the length of time which a ~tone 
takes in falling from the top to the bottom. If a stone 
be thrown upwards, it takes the same length of time 
ascending that it does in descending. In the first case, 
the velocity is diminished by the force of gravity; in 
~~e second, it is accelerated by it. 
'--~hc momentum of bodies is the force or power, with 
which one body would strike another. The momentum 
of a body is measured by the product of its weight and 
velocity. The quicker ::t body moves. the greater will 
be the force with which it will fltrike against another 
body; and we know also, that the heayier a r.ody is, 
the greater is its force; therefore the whole power or 
momentum of a body is composed of these two proper
ties. It is found by experiment, that if the weight of a 
body be represented by the number 3, and its velocity 

"!lIso. by:;, its momentum will be nine. 
~The reaction of bodies is the next law of motion to 
be explained. \Yhen a body in motion strikes another 
body, it meets with resistance; the resistance of the 
body at rest will be equal to the blow struck by the 
hody in motion; or in philosophical language, action 
and reaction will be equal and in opposite directions. 
pird.~, in flying, strike the air with their wings, and it 
IS the reaction of the air which enables them to rise or 
ad vance forwards. 

If we throw It ball against a wall, it rebounds i this 



return of the ball 
wall against which 
motion. ____ 

is owing to the reaction of the 
it struck, and is called reflected 

~1JlPQund motion is that produced by the action of 
two forces. If a body be struck by two equal forces, 
in opposite directions, it will not move. But if the 
forces, instead of acting on the body in opposition, 
strike it in two directions inclined to each other, at an 
angle of 90 degrees, it will move in the diagonal of 
a square; thus [Fig. 1,J if the ball A be struck by 
equal forces at x and at y, the force x would send it 
towards B, and the force y 
y towards c; and since x A ~ig. 1. 
these forces are equal, -""" _______ -.1J 

the body cannot obey 
one impulse rather than 
the other, yet as they are 
not in direct opposition, 
they cannot entirely de
stroy the effect of each 
other; the body will there
fore move, but, following 
the direction of neither, 
it will move in a line 
between them, and reach D in the same space of 
time that the force x would have sent it to B, and the 
force y would have sent it to c. Now, if two lines 
be drawn from D to join Band 0, a square will be 
produced, and the oblique line e, which the body 
describes, is the diagonal of a square. Supposing the 
two forces to be unequal 
[Fig. 2J that x, for in
stance, is twice as great 
as y j then x will driye 
the ball twice as far as ii, 
consequently the line A 

B will be twice as long 
as the line A 0; the body 
will in this ease move to 

Fig. 2. 
B .---_____ --=;+-_A 

D c 

D; and if the lines be drawn from that point to Band. 
c. the ball will move in the diagonal of a rectangle. 
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Let us now suppose the two forces to be unequal, and 
not to act on the ball in the direction of a right angle, 
but in that of an acute angle. The ball .will move 

m Fig. 3. 11' " [FIg. 3J "from 
. ~ A to D in the 

t
----------:,.~:e diagonal of a 

'It- " parallelogram 

"" " A B D C. For~ 
, ces acting in 
"""".. the direction 

6<:-. ______ -.:;./" of lines form-
e ing an obtuse 

angle will also 
produce motion in the diagonal of a parallelogram. For 
instance, if the body set out from 13 instead of A, and be 
impelled by the force m and 'Il, it will move in the 
dotted diagonal B c. 

Circular motion is produced by the action of two 
forces on a body, by one of which it is projected 
forward in a right line, whilst by the other it is con
tinually directed towards a fixed point. For instance, 
if I whirl a ball fastened to my hand with a string, it 
is acted on by two forces, and has a circular motion; 
one of the forces is that which I give it, which repre
sentR the force of projection, the other force is the 
string which confines it to my hand. If during its 
motion the string were suddenly to break, the ball 
would fly off in a straight line, and this, because it would 
then be acted on by only one force; for, as we have 
said, motion produced by one force is always in a right 
line. The point or line, to which the motion of a body 
is. confined, is called the centre or axis of motion. This 
centre or axis remains at rest, whilst all the other 
parts of the body move round it: when a top is spun, 
the axis is stationary, whilst every other part is in 
motion round it. There is one circumstance in 
circular motion, which must be careful1y atte~ded to; 
which is, that the further any part of a body is from 
the axis of motion, the greater is the velocity. The 
force, which confines a body to a centre, round which 
it moves, is called the cent'iip~ iet:ee; and the force, 
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which impels a hody to fly from the centre, is called 
the centrifugal fOTce. III circular motion these two 
forces balance e~lch uther. 

If a ball be thrown ill a llOrizontal direction it is 
acted u~on by three force:- yiz: the force ofproje~tion; 
the resistance of the au' through which it passes; 
and the force of gravity which finally brings it to 
the gronnl1. Bodies thus projected describe a curve 
line in their descent. If the forces of projection and 
of gravity both produced uniform motion, the ball 
would move in the diagonal of a parallelogram: but 
the motion produced by the force of projection alone 
is uniform, that produced by gravity is accelerated; 
and it iH this acceleration which makes it fall in a 
curve instead of a straight line. The curve line 
which a baH describes if the resistance of the air 
be not taken into consideration, is called in geometry 
a parabola. 

rfhe middle point of a body ie called its centre of 
rnagnit1tLle, that is, the centre of its ma~s or buIlL 

The cClitre of []ral'it!/ i,~ the point about which all 
the parts of a body exactly balance each other, in 
every position of the body; if therefore this point is 
supported, the body will not fall. When a boat is in 
danger of being upset. it is dangerous for the passen
gers to rise suddenly; this is owing to their raising the 
centre of gravity. ·When a man stands upright, the 
centre of gravity of his body is supported by the feet. 
If he lean to one side he will no longer stand firm. A 
rope-dancer performs all his feats of agility, by dexter
ously supporting his centre of gravity; whenever .he 
finds himself in danger of losing his balance, he shifts 
the heavy pole which he holds in ~is hands: in ord~r to 
throw the weicrht towards the SJ(le that lS deficient; 

to 
and thus by changing the situation of the cent~e of 
gravity, restores his equilibrium. A person cames a 
single pail of water with great difficulty, owing to the 
centre of gravity being thrown on one .siue ;. but two 
pails, one hanging on each arm, are carned WIth much 
greater facility, because they balance each other. 

N2 
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When two bodies are fastened together, they are to 
be considered as forming but one body. If the two 

bodies be of equal weight, 

IJ • the centre of gravity will be 
in the middle of the line 
which unites them; but if 
one be heavier than the 
other, the centre of gravity 
will be proportionably nearer 
t he heavy body than the light 
one. 

ON THE MECHANICAL POWERS. 

There are .,ix mechanical powers, viz: the lever, the 
pulle.lf, the wheel and axle, the inclined plane, the 'Wedge 
and the sc'rew~ One or more of these enters into the 
composition of every machine. 

In order to understand the power of a machine, there 
are four things to be considered. Firstly, the power 
that acts; this consists in the effort of men or horses, 
of weights, springs, steam, &cc. Secondly, 1he resist
ance which is to be overcome by the power. The 
effect of the power must always be superior to the 
resistanc~, otherwise the machine could not be put in 
motion. For instance, were the resistance of a car
riage equal to the strength of the horses employed to 
draw it, they would not he able to draw it. Thirdly, 
we are to consider the centre of motion, or, as it is 
termed in mechanics, the fulcrum, which means a prop. 
And lastl,lj, the respective velocities of the power, and 
of the resistance. 

THE LEVER. 

The .zeve.r is an inflexible rod or hearn, that is to say, 
que which Ii Dot liupPoied to bend in any direction. For 
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instance, the steel rod, to which a pair of scales IS sus
pended, is a lever, and the point by which it is sus~ 
pended, called the prop or fulcrum, is also, the centre 
of motion. The tw,o parts of a lever, divided by the 
fulcrum, are called Its arms. Now, both scales being 
empty, they are of the 
same weight, and con-
sequently balance each 
other. \lYe have stated 
that if two bodies of 
equnl weight are fastened I 

together, the centre of I I 
gravity will be in the . ,i \ 
middle of the line that ~ 
connects them; the centre 
of gravity of the scales must, therefore, be in the middle 
between them, as the fulcrum is, and, this being sup
ported, the scales balance each other. 

You recollect, that if a body be suspended by that 
point in which the centre of gravity is situated, it will 
remain at rest in any position indifferently; which ia 
not the case with this pair of scales, for when we hold 
them inclined, they instantly regain their equilibrium. 
The reason of this is, that the centre of suspension, 
instead of exactly coinciding with that of gravity, is a 
little above it. If, therefore, the equilibrium of the 
scales be disturbed, the centre of gravity moves in a 
small circle round the point of suspension, ana is there
fore forced to rise; and the instant it is restored to 
liberty, it descends and resumes its situation im
mediately below the point of suspension, when the 
equilibrium is restored. It is this property which 
renders the balance so accurate an instrument for 
weighing goods. If the scales contain different 
weights, the centre of gravity will be removed towards 
the scale which is heavier, and being no longer snp
ported, the heaviest scale will descend. If the lever 
be taken off the prop, and fastened on in another point, 
that other point then becomes the fulcrum. In 
this calle the equilibrium is deitroyed; the Ionier 
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arm of the lever ts 
heaviest, and descends. 
'1'he centre of gravity is 
not supposed, because it 
is no longer immediately 
below the point of sus
pension. But if we can 
bring the centre of gra
vity immediately below 
that point, as it is noW 
situated, the scales will 
again balance each other. 
Thus if a heavy weight 

be placed in the scale suspended to the shorter arm 
of the lever, and a lighter one into that suspended to 

the longer arm, the 
equilibrium will be re
stored. It is not, there
fore, impracticable to 
make a heavy body ba
lance a light one; and 
by this means an im
position il'l. the weight of 
goods is sometimes ef
fected. An ingenious 
balance called a steel 

yard, has been invented, on the principle that a weight 
increases, in effect in proportion to its distance from the 
fulcrum. 

When a lever is put in motion, the longer arm, or 
acting part of the lever, must move with greater 
velocity than the shorter arm, or resisting part of the 
lever, because it is further from the centre of motion. 
When two boys ride on a plank drawn over a log of' 
wood, the plank becomes a lever, the log which sup
ports it, the fulcrum, and the two boys, the power and 
the resistf1nce at each end of the lever. vVhen the 
boys are ~f equal weight, the plauk must be 8upport~ 
iu the middle to make the two arms equal; if they 
differ in weight, the plank must be drawn over the 
prop, so as to make the arms unequal, and the lighter 
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boy must be placed at the extremity of the longer ann 
in order that the greater velocity of his motion may 
compensate for th~ superior gravity of his companion, 
30 as to render their momentums equal. But we know, 
that the action of the power must be greater than the 
resistance in order to put a machine in motion, For 
this purpose each boy at his descent touches the 
ground with his feet; and the support he receives from 
it diminishes his weight, and enables his companion 
to raise him; thus each boy alternately represents the 
power and the weight, and the two arms alternately 
perform the function of the acting and the resisting part 
of the lever. 

A lever in moving, describes the arc of a cil'cle, for 
it can move only around the fulcrum or centre of mo-

tion. It would be impossible for one child to rise per ft 

pendicularly to the point A, or for the other to descen,d 
in a straight line to B; they each describe arcS of th~lr 
respective circles; and it ?Iuy be judged from tht:' dlf
f~rent dimensions of the Circle how much greater the 
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velocity of the little child must be than that of the bigger 
one. Enormous weights may be raised by levers of 
this description, for the longer the acting part of the 
lever is in com parison to the resisting part, the greater 
is the effect produced by it; because the greater is the 
velocity of the power compared to that of the weights. 

". e have all seen a heavy barrel or tun rolled over 
by thrusting the end of a 
strong stick beneath it and 
resting it against a log of 
wood, or any other object 

~~~E?5 which can give it support, 
near the end in contact 

The stick, in this case, is a lever, the 
support, the prop or fulcrum; and the nearer the latter 
is to the resistance, the more easily will the power be 
able to move it. 

There are three different kinds of levers; in the 
first, which comprehends the several levers we have de
scribed, the fulcrum is between the power and the 
weight. vYhen the fulcrum is situated equally be
tween the power and the weight, as in the balance, the 
power must be something greater than the weight, in order 
to move it; for nothing can in this case be gained by 
velocity. The two arms of the lever being equal, the 
velocity of their extremities must be so likewise. The 
balance is therefore of no assistance as It mechanical 
power, but it is extremely useful to estimate the re
spective weights of bodies. But when the fulcrum, F, 

of a lever is not equally distant from the power and the 

1 p 

weight, and that the power, 
~ P, acts at the extremity of 
F 1\\ the longer arm, the power 

w may then be less than the 
weight, W, its deficiency 
being compensated by its 
greater velocity; as we ob

served in describing the see-saw. Therefore, when a 
great weight is to be raised, it must be fastened to 
the ahorter arm of a lever, and the power applied to 
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the longer arm. But, if the case will admit of putting 
the end of the lever under the weight, no fastening will 
be required, as you may percei,'e by stirring the fire. 
The poker .is a lever of the first kind; the point, where 
it rests agsmst the bars of the grate, whilst stirring the 
fire, is the fulcrum; the short arm, or resisting part of 
the lever, is employed in lifting the weight, which is 
the coals; and the hand is the power, applied to the 
longer arm, or acting part of the lever. A pair of scis
sors is an instrument composed of two levers, united in 
one common fulcrum; the point at which the two levers 
are screwed together, is the fulcrum; the handles to 
which the power of the fingers is applied, are the ex
tremities of the acting part of the levers; and the 
cutting part of the scissors, are the resisting parts of 
the levers: therefore, the longer the handles, and the 
shorter the points of the scissors, the more easily will 
they cut. Thus, when pasteboard, or any hard sub
stance is to be cut, that part of the scissors nearest the 
screw or rivet is used. Snuffers, and most kinds of 
pincers, are levers of a similar description, the great 
force of which consists in the resisting part of the lever 
being very short in comparison of the acting part. 

In levers of the second kind, the weight, instead of 
being at one end, is situateu between the power and 
the fulcrum. In moving it·'" / 
the velocity of the power )r I 

must necessarily be greater ~ 
than that of the weight, as L------a..--.-fi~--..I("" 
it is more distant from the E 

centre of motion. \Ye may \ r / 
sometimes see a barrel moved "!-- ~ w 
hy means of a lever of the second kind, as well as by 
one of the first. The end of the stick that is thrust 
under the barrel rests OD 

the ground, which be
comes the fulcrum; the 
harrel is the weight to be 
moved, and the power the 
handll applied to the other 
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end of the lever. In this instance there is an immense 
difference in the length of the arms of the lever, the 
weight being almost close to the fulcrum, and the advan
tage rruined is proportional. The most common example 
that ~ve have of levers of the second kind is in the doors 
of our apartments; in these the hinges represent the ful~ 
crum; the hand, the power applied to the other end of 
the lever; and the door, or rather its inertia, is the weight 
which occupies the whole of the space between the 
power and the fulcrum. Another very common in
stance is found in an oar; the blade is kept in the same 
place by the resistance of the water, and becomes the 
fulcrum, the resistance is applied where the oar passes 
over the side of the boat: awl the hands at the handle 
are the power. X ut-crackers are double levers of this 
kind: the hinge is the fulcrum; the nut-crackers the 
resistance, and the hands the power. 

In levers of the third kind, the fulcrum is also at 
one of the extremities, the weight of resistance at the 
other, and the power is applied between the fulcrum 

"tIT 

and the resistance. Thus 
the fulcrum, the weight, 
and the power, each, in its 
turn occupies some part 
of the lever between its 
extremltles. But in this 
third kind of lever, the 
weight being further from 
the centre of motion than 

the power, the difficulty of raising it, instead of being 
diminished is increased. Levers of this description are 
used when the object is to produce great velocity. The 
aim of mechanics, in general, is to gain force by ex· 
changing it for time; but it is sometimes desirable to 
produce great velocity by an expenditure of force. The 
treddle of the c :'rnmon turning lathe affords an example 
of a lever of the third kind employed in gaining time, or 
velocity, at the expense of fc)rce. A man, in raising a 
long ladder perpendicularly against a wall cannot place 
his hands on the upper part of the ladde'r; the power 
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therefore, is necessarily placed nearer the fulcrum than 
the weight, for the hands are the power, the ground, 
the fulcrum, and the ladder, the weight which in this 
as well as in the door, may be conside;ed as ~ollected 
in the centre of gravity of the ladder, about half 
way up it, and consequently beyond the point where 
the hands are applied. This kind of lever is em
ployed in the structure of the human frame. In 
lifting a weight with the hand, the lower part of the 
IIrm becomes a lever of the third kind; the elbow is 
the fulcrum; the muscles which move the arm, the 
power; and as these are nearer to the elbow, than the 
hand is, it is necessary that their power should exceed 
the weight to be raised. It is of more consequence 
that we should be able to move our limbs nimbly, than 
that we should be able to overcome great resistance; 
for it is comparatively seldom that we meet with great 
obstacles, and when we do, they can be overcome by 
art. 

THE PULLEY. 

The pulley, which is the second mechanical power we 
are to examine, is a circular flat piece 

fbt 
of wood or metal, with a string running 
in a groove round it, by means of which 

C a weight may be pulled up, Thus pul
leys are used for drawing up curtains, 

I the sails of a ship, &c. "Yhen the pul
ley is fixed, it gives no mec~anical 

advantage. If p represent the power to raIse the 
weight w, it is evident that. the. power must he 
something greater than the weIght III order .to move 
it. A fixed pulley is useful, therefo~e, only III alter
ing the direction of the power, and Its most freq~ent 
practical application is to enable us to dr~w up a weIght 
by drawing down the string, connected w.lth the.pulley. 
But a moveable pulley affords mechamcal assIstance. 
The hand which sustains the cask by means of the 
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cord D ]C, passing roun~ ~he moveable pulley A c, 
does it more easily than If It held the cask suspended 
to a cord without a pulley; for the fixed hook H, to 
which one end of the cord is fastened, bearing one-half 
of the weight of the cask, the hand has only the other 
half to sustain. 

Now, it is evident, that the hook affords the same 
assistance in raising, as in sustaining the cask, so that 
the hand will have only one-half of the weight to raise. 
But observe, that the velocity of the hand must be 

double that of the cask; for in order 
to raise the latter one inch, the hand 
must draw the two strings (or rather 
the two parts, D and E, into which the 
string is divided by the pulley,) one 
inch each; the whole string being 
shortened two inches, while the cask 
is raised only one. Thus the advan
tage of a moveable pulley consists in 
dividing the difficulty. Twice the 
length of string, it is true, must be 
drawn, hut one-half the strength is 
required which wou!d be necessary to 
raise the weight without such assist. 
ance; so that the difficulty is over

come in the same manner as it would 
be by dividing the weight into two equal parts, and 
raising them successively. 'fhe pulley, therefore, acts 
on the same principle as the lever, the deficiency of 
strength of the power being compensated by superior 
velocity; and it is on this principle that all mechanical 
power is founded. In the fixed pulley, [po 281.J the 
line A c may be considered as a lever, and B the ful
crum: then the two arms A Band B c being equal, the 
lever will afford no aid as a mechanical power; since the 
power must he equal to the weight in order to balance 
it, and superior to the weight in order to raise it. In 
the moveable pulley you mllst consider the point A as 
the fulcrum; A B, or half the diameter of the pulley, as 
the shorter arm; and A 0, or the whole diameter, as the 



longer llrm. It may, perhaps, he objected to pulleys, 
that a longer time is required to raise a weight with 
their aid than without it. That is true, for it is a fun
damental law in mechanics, that what is gained ill 
power is lost in time; thi~ applies not only to the pulley, 
but to the lever and all the other mechanical powers. 
It would be wrong, however, to suppose that the loss 
was equivalent to the gain, and that we derived no ad
vantage from the mechanical powers; for since we are 
incapable of augmenting our strength, that science ii 
of wonderful utility which enables us to reduce the re
sistance or weight of any body to the level of our 
strength. This we accomplish, by dividing the resis
tance of a body into parts, which we can successively 
overcome; and if it require a sacrifice of time to 
attain this end, you must be sensible how very ad
vantageously it is exchanged for power. 
The greater the number of pulleys con
nected by a string, the more easily the 
weight is raised; as the difficulty is divided 
amongst the number of strings, or rather 
of parts, into which the string is divided 
by the pulleys. Several pulleys thus con
nected, form what is called a system, or 
tackle of pulleys. You may have seen 
them suspended from cranes to raise goods 
into warehouses, and in ships to draw up 
sails. Here both the adyantages of an in
crease of power and change of direction 
are united; for the sails are raised up the 
masts by the sailors on deck, from the 
change of direction which the pulleys ef
fect; and the labour is facilitated by the 
mechanical power of a combination of pul
leys. Pulleys are frequently connected, as 
described, both for nautical and a variety of other 
purposes; but in whatever manner pulleys are con
nected by a single string, the mechanical power is the 
same in its principle. "\\'hen there are two, three, &c., 
strings the effect is greater; but the apparatus is more 
complicated, and its applicability is more limited. 
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THE WHEEL AND AXLE. 

The third mechanical power is the wheel and axle. 
Let us suppose the weight. w to be. a ~ucket of water 
in a well, which is to be raised by wmdmg the rope, to 
which it is attached, round 
the axle; if this be done 
without a wheel to turn the 
axle no mechanical assist~ 
anc~ is received. The axle 
without a wheel is as im
potent as a single fixed pul
ley, or lever, whose fulcrum 
is in the centre; but add 
the wheel to the axle, and 
you will immediately find the 
bucket is raised with much 
less difficulty. The axle acts 
the part of the shorter arm of the lever, the wheel that 
of the longer arm. 'I'he velocity of the circumference 
of the wheel is as much greater than that of the axle, 
as it is further from the centre of motion; for the 
wheel describes a large circle in the same space of time 
that the axle describes a small one, therefore the power 
is increased in the same proportion as the circumference 
of the wheel is greater than that of the axle. If the 
velocity of the wheel were twelve times greater than 
that of the axle, a power nearly twelve times less than 
the weight of the bucket would be able to raise it. 

THE INCLINED PLANE. 

The fourth mechanical power is the inclined plane. 
This is nothing more than a slope or declivity, fre
quc;ntly us.eu to facilitate the drawing lip of weights. 
It 1S not dIfficult to understand, that a weight may with 
much greater ease be drawn up a slope than it can be 
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raised the same height perpendicular. But in this as 
well as the other mech~\)ical powers, the facility is p'ur
chas~d b~ a loss of tllne; for the weight. instead of 
movmg dlre~tly from A to c, must move from B to c, 
and as the height of the plane is to its length, so is the 

power to the weight which it is intended to raise. Thus, 
if a pulley be iixed at F, so that the string from F to w may 
be parallel to B c, and a string fixed to the weight w 
were connected with another weight p: then if P beal' 
the same proportion to w that the line A c does to the 
line B c, the two weights will balance each other, a 
considerable portion of the weight IV being supported 
by the plane B 0, and only the residue by the power P. 

THE WEDGE. 

The wedge, which is the next mechanical power, is 
composed of two inclined planes. vYoodcutters some-

times use it to cleave wood. The resistance consists in 
the cohesive attraction of the wood, or any other body 
which· the wedge is employed to separate; aad the 
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advantage gained by this power is in the proportion of 
half its width to its length. The wedge, however, acts 
principally by being st;uck, and .not by mere ~ressure ; 
the proportion stated, IS that whIch expresses Its power 
when acting by presbure only. 

All cutting instruments are constructed upon the 
principle of the inclined plane, or the wedge. Those 
that have one edge sloped, like the chisel, may be 
referred to the inclined plane; whilst the axe, the 
hatchet and the knife, (when used to chop or split 
asunder,) act on the principle of the wedge. But a 
knife cuts best when drawn across the substance it is to 
divide, as it is used in cutting meat; for the edge of a 
knife is really a very fine saw, and therefore acts best 
when used like that instrument. 

THE SCREW. 

The screw, which is the last mechanical power, is 
more complicated than the others. It is composed of 
two parts, the screw and the nut. The screw s is a 
cylinder, with a spiral protuberance coiled round it, 

called the thread; the nut N is 
perforated to contain the screw i 
and the inside of the nut has a 
spiral groove, made to fit the 
spiral thread of the screw; just 
like the lid of a box which screws 
on. The handle which projects 
from the nut is a lever, without 
which, or something equivalent, 
the screw, is never used as a 
mechanical power. The nut, 
with a lever L attached to it, is 

commonly called a winch. The power of the screw, 
complicated as it appears, is referahle to one of the 
most simple of the mechanical powers, the inclined 
plane. If a slip of paper be cnt in the form of aD 
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inclined plane. and wound round a 
pencil, which will represent the cylin
der, it will describe a spiral line corres
ponding to the spiral protuberance of 
the screw. The nut then ascends an 
inclined plane, but ascends it in a spiral 
instead of a straight line. The closer 
the thread of the screw, the more easy 
is the ascent; but the greater are the number of revo
lutions the winch must make; so that we return to the 
old principle, what is saved in power is lost in time. 
The power of the screw may be increased, also, by 
lengthening the lever attached to the nut; it is employed 
either for compression or to raise heavy weights. It is 
used in cider and wine presses, in coining, in book
binding, and for a variety of other purposes. 

All machines are composed of one or more of the 
six mechanical powers we have examined. One more 
remark must be made relative to them, which is, that 
friction in a considerable degree diminishes their effect. 
Friction is the resistance which bodies meet with in 
rubbing against each other. There is no such thing as 
perfect smoothness or evenness in nature. Polished 
metals though they wear that appearance, more than 
any other bodies, are far from really posse~sing it; and 
their inequalities may frequently be perceived through 
a good magnifying glass. vVhen, therefore, the sur
faces of two bodies, come in contact, the prominent 
parts of the one will often fall into the hollow parts of 
the other, and occasion more or less resistance to 
motion. In proportion as the surfaces of bodies are 
well polished, the friction is diminished; but it is 
always considerable and it is usually computed to de
stroyone-third of 'the powers of a machine. ?il or 
grease is used to lessen friction; it acts as a polish by 
filling up the cavities of the rubbing surfaces, and also 
prevents them from being so immediately in contact, 
which makes them slide more easily over each other. 
It ~s for this reason that wheels are greased, and the 
locks and hinges of doors oiled. In these instances, the 
contact of the rubbing surfaces is so close, and the rub-
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bing so conti?"ual, that, .notwithstanding theiy ?ein.g 
polished and oded, a conslderahle degree of frlCtlOn IS 
produced. It is ~ ~emarkable circumst~nce, tha.t there 
is generally less fnctIOn between two bodIes of dIfferent 
substances than of the same. It is on this account that 
the holes in which the spindles of watches work, are 
frequently made of jewels; and that when two cog
wheels work in one another, the cogs of the one are often 
made of wood and the other of metal. 

'rhere are two l110des of friction; the one occasioned 
by the sliding of the flat surface of a body, the other 
by the rolling of a circular body. The friction resulting 
from the first is much the more considerable; for great 
force is required to enable the sliding body to overcome 
the resistance which the asperities of the surfaces in 
contact opposed to its motion, and it must be either lifted 
over, or break through them; whilst in the other kind, 
the friction is transferred to a smaller surface, and the 
rough parts roll over each other with comparative 
facility. Hence it is, that wheels are often used for the 
sole purpose of diminishing the resistance of friction. 
When, in descending a steep hill in a carriage, we'fasten 
one of 1he wheels, we decrease the velocity of the 
carriage, by increasing the friction, that is to say, by 
converting the rolling friction of one of the wheels into 
the dragging friction; and when casters are put to the 
legs of a table, the dragging is converted into the rolling 
friction. 

A fly-wheel, which is a large heavy wheel attached to 
the axis of one of the principal wheels of the machinery 
in steam-engines and other large machines, acts in the 
first instance as a heavy weight to impede their free 
and uncontrolled motion. However paradoxical thi. 
mode ofimproving machinery may appear, it is, never
theless, of great advantage. The motion of a machine 
is always more Or less variable. Whether the power 
consists in wind, water, steam, or the strength of 
animals, it cannot be made to act with perfect regularity, 
nor can the work which the machine has to perform be 
always uniform. Yet in manufactures, and most caies 
in which machinery is employed, uniformity of action is 
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essentially: reqnisit:, bot~ i~ or~er to prevent injury to 
the machme and ImperfectIOn I1l the work performed. 
'The fly-wheel am;wers this purpO-'>e. by regulating the 
action of the machine: by its enertia it d;minishes the 
effect of increas"ed action, and carries on the machine 
with uniform vel~city whe~ the. powe: transiently 
alackens ; thus, by eIther checktng or Impelhnrr tlte action 
uf the machine, it regulates its motion su as to render it 
tolerably uniform. It is not difficult to understand the 
manner in which a fly-wheel acts.-The \'3,st number 
of particles of which it consists may lose, or gain. taken 
as a whnle, a cdnsiderable quantity of '/n(}ti(m, without 
their being individuall!J much affected; that is, without 
the fly-wheel, or-by consequence-the machinery with 
which it is connected being sensibl.tj retarded. or accele
rated. Thus it is in reality a magazine in which motion 
is hoarded up, and when it is not wanting, or is injurious 
-ready, however, to be given out again precisely at the 
moment it is required. 

There is another circumstance which diminishes the 
motion of bodies. and which greatly affect.:; the power of 
machines; this is the resistance of the medium in which 
a macltine is worked. 

All fluids, whether of the nature of air, or of water 
'lre called mediums; and their resistance is generally 
proportioned to their density; for the more malter a. 
body contains, th.e greater the resistlmce it will oppose 
to the motion of another body striking against it. It is, 
therefore. more difficult to work a machine under water 
than in the air. If a machine could be worked in vacuo, 
and without friction, it would be perfect; but this is 
unattainable. A considerable reduction of power must, 
therefore, be allowed for the resistance of the air. 

ASTRONOMY. 

THE EARTH'S ANNUAL MOTION. 

r~.a1itcmpting to give some gene~al ~otions on a5tro· 
IiOmN. we ~ Qpt begin by eDterlDg Ulto ~ explau-

o 
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tion of the system of the celestial bodies, but select 
that portion which is most interesting to us, the earth~ 
and when we have formed a distinct idea of the part 
which it performs in the general system, we shall be 
able to form some conception of the gnmdeur and 
immensity of the universe. Let us suppose the earth 
at its creation to have been projected forward. \Ye 
know from the laws of motion, that if DO obstacle 
impeded its course it would proceed interminably in the 
same direction and 
with a uniform ve
locity. Let A re
present the earth, 
and s the SUD. vYe 
shall suppose the 
earth arrived at the 
point in which it 
is represented in 
the figure, having 
a velocity which 
would carry it on 
to B in the space 
of one month; whilst the sun's attraction would bring 
it to c in the same space of time. Reasoning upon the 
laws of uniform motion we might hastily conclude that 
the e~rth would move in the diagonal A D of the paral
lelogram A B D C, as a ball struck by two forces will do. 
But the force of attraction is continually acting upon 
our terrestrial ball, and producing an incessant deviation 
from a course in a straight line, and thus converts it 
into a course in a curve line. 

Let us detain the earth a moment at the point D, and 
consider how it will be affected by the combined action 
of the two forces in its new situation. It still retains 
its tendency to fly. off in a straight line; hut a straight 
line would now carry it away to F, whilst the sun would 
attract it in the direction D s. In order to know 
exactly wlu~t course the earth will follow, another paral
lelogram must be drawn in the same manner as the 
first; the line D F describing the force of projection, 
~nd the line D s that of attraction; a.nd it will be found 



291 

that the earth will proceed in the curve line D G drawIi 
in the parallelogram D F G E; and if we 0"0 on through
out the whole of the circle, drawing a °line from the 
earth to the sun, to represent the force of attraction 
and another at a right angle to it, to describe that of 
projection, we shall find that the earth will proceed in a 
cilrve line passing through similar parallelograms till it 
has completed the'whole of the circle. The attraction 
of' the 'sun is the centripetal force, which confines the 
earth to a centre; and the impulse of projection, or the 
force which impels the earth to quit the sun and fly off, 
is the centrifugal fotce. 

lYe have described the earth as moving in a circle, 
merely t_o render the explanation more simple, for in 
reality the centripetal and centrifugal forces are not so 
proportioned as to. produce circular motion; and the 
earth's orbit or path round the sun is not circular, but 
elliptical or oval. 

Let us suppose that when the earth is at A, its pro~ 
jectile force does llot give it a velocity sufficient to 
counterbalance that of gravity, so as to enable these 
powers conjointly to carry it round the sun in a circle; 
the earth instead of describing the line A c, as in the for~ 
mer figure, will approach 
nearer the sun in the line f 
A B. Under these circum. II 

stances it will be asked, 
what is to prevent our 
approaching nearer and c: 
nearer the sun till we fall 
into it; for its attraction 
increases as we advance 
towards it. There also 
seems to be another dan

A 

ger. As the. earth ap- -=·£,~~--"11~ 
proaches the sun, the direc-
tion of its motion is no longer perpendicular to that of 
attraction, but inclines more nearly to it ... When th~ 
earth reaches that part of its orbit at B, the ,force of 
projection would carry it to D, ~hich bring~ 1t nearer 
the SUD, instead of bearing it away from 1t: so that 



bt:ing driven, by one power, and. dra,,:n by the othEoi· 
towards this centre of destructIOn, It would seem 
impossible for us to escape. But· with Goel nothing is 
impossible. The earth ~onti~1Ue~ approaching th.e sun 
with an accelerated motIOn till It reaches the POlDt E : 

when the projectile force impels it in the direction E F. 

Here then the two forces act perpendicularly to each 
other, and the earth is situated as in the preceding 
figure, yet it will not revolve ronnd the sun in a circle 
for the following reasons. The centrifugal force in
creases with the velocity of the body; or, in other 
words, the quicker it moves the stronger is its tendency 
to By off in a right line. When the earth arrives at 1£, 

its accelerated motion will have so far increased its 
velocity and consequently its centrifugal force, that the 
latter will prc\-ail over the force of attraction, and drag 
the earth away from the sun till it reaches G. It is thus 
that we escape from the dangerous vicinity of the SUll i 
and as we recede from it, both the force of its attrac
tion, and the velocity of the earth's motion diminish. 
From G, the direction of projection is towards H, that 
of attraction towards s, and the earth proceeds between 
them with a retarded motion, till it has completed its 
revolution. Thus the earth travels round the SUD, not 
jn a circle, but an ellipsis, of which the sun occupies 
one of the foci; and in its course the earth alternately 
approaches and recedes from it, so that what at fir~t 
appeared a dangerous irregularity, is the means by 
which the most perfect order and harmony are produced. 
'The earth, then, travels on at a very unequal rate, its 
velocity being acceleratc·d as it approaches the sun, and 
retarded as it recedes from it. 

That part of the earth's orbit nearest the sun is called 
its perihelion, that part most distant from the sun its 
aphelion. The earth is about three million of miles 
nearer the sun at its perihelion than at its aphelion. 
Some are surprised to learn that during the height of 
?ur sum~er, the earth is in that part of its orbit which 
18 1110,ot dlstan~ from the sun and that it is during the 
seventy of wmter that we are nearest to it. The 
difference, however, of the earth's distance from the 



sun in summer and winter, when compared with its 
total di~tance from the sun, is but inconsiderable for 
three millions of miles siuk into insignificance ill ~om
parison of ~I,:; millions of miles, which is our mean 
distance from the sun. The change of temperature 
arising from this difference, would in itself scarcely b~ 
sensible, and it is completely overpowered by other 
causes which produce the variations of the seasons; 
but the explanation of these must be deferred, till we 
have made some further observations on the heavenly 
bodies. 

PLANETS. 

The planets are celestial bodies which revo!v e round 
the sun, on the same principle as the ea!th. Tl~ey 
are divided into primary ancI secondary. '1 hose .wlilch 
revolve immediately round the sun, are called pnmary. 
Many of these are atten<}ed in their course hy smaller 

Planets which rep,} H' round them: these are called ,. } . 
secondary planets, satellites, or moons.; suc 1. IS ~ur 
moon, which accompanies the earth, and IS earned "'Ith 
it round the sun. The SLin is the genera} centre. of 
attraction to our system of planets; but the satelht~s 
revolve round the primary planets, on account of thelr 
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"reater proximitv. The force of ~:ttraction is not only 
~roportional to· the quantity of matter, but to the 
dcgrE'e of proximity of the attracting body. The 
power of' at'LI"action diminishes as the squares of the 
distance incl'casc ; so that a planet, situated at twice 
the distance at which we are from the SllD, would 
gravitate four times less than we do. The more dis
tant planets, therefore, move slower in their orbits, for 
their projectile force must be proportioned to that of 
attraction. This diminution of attraction, by the 
increase of distance, al~o accounts for the motion of 
the secondary round the primary planets, in preference 
to the sun; for the vicinity of the primary planets 
renders their attraction stronger than that of the sun. 
But since attraction between bodies is mutual, the 
primary planets are also attracted by their satellites. 
The moon attracts the earth, as well as the earth the 
moon; but as the latter is the smaller body, her at
traction is proportionally less. '1'he result is, that 
neither does the earth revolve round the moon, nor 
the moon round the earth; but they both revolve round 
a point, which is their common centre of gravity, and 
which is as much nearer the earth's centre of gravity 
than that of the moon, as the weight of the former ex
ceerls that of the latter. 

The earth then has thre0 different motions; it re
volves round the sun,-it revolves upon its axis,-and 
it revolves round the point t<Jwanls which the moon 
attracts it; and this is th~ cas'! with every pIa !let which 
is attended by i'atelEtes. The planets act on the sun 
in the same manner as they are themselves acted on 
by their satellites; but tl~c glavity of t;le planets 
(e.ven wilen taken cullecti vel.\-) i,:: so trifling, compared 
With that of th~ SUD, tll"'Y llo not cause it to moye 
so m~ch as one-half of its diameter. The planets 
theretore, do not revohe rOUDl1 the centre of the san, 
but round a point at a smull distance from its centre 
about which the sun also rC'\'()lves. The sun likewise 
revolves on its axis. 'rhi::; motion is ascertained by 
observing certain spots which disappear and. reappear 
regularly at stated times. 



Mercury is the planet nearest the sun; his orbit is 
oConsequehtly contained within ours; but his vicinity to 
the ~un occasions, his being nearly l?st in the brilliancy 
(!If h1s rays; and when we .do see th1s planet, the sun is 
£0 dazzling, that very accurate observatious cannot be 
made upon hiro. He performs his revolution round 
the sun in about eighty-seven days, which is conse
quently the length of his year; the time of his rotation 
on his axis is not accurately known; his distance from 
the sun is computed to be 37 millions of miles, and his 
<iiameter 3,224: miles. 

Venus, the next in the order of the planets, is 68 
millions of miles from the sun; sh~, revol ves about her 
axis in 23 hours and 21 minutes, jl-nd goes round the 
sun in 224 days 17 hours. The qiameter of Venus is 
7,687 miles. The orbit of Yenus is within Our3; ~ 
during nearly one-half of her course we see her before' 
sun-rise, when she is called ctne morning star; in the 
corresponding par.t of her oroit, on the other side, she 
Tises later than the SUllo \Ye cannot then see her 
:rising, 'as she rises in the day time; but she also sets 
iater; so that we perceive her approaching the horizou 
after sun-set; she is then called Hesperus, ,or the 
evening star. 

The Earth is nex.t to Venns. At present:we shall 
only observe that we are 95 millions of miJes' distant 
from the sun-that we perform our annual revolution in 
365 days, 5 hours, and 49 minutes,-and are attended 
in our ,course by a single moon. 

lIars comes next. He can never be between us 
:and the .sUD., like Mercury and Venus. His distaDce 
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from the !'un is 144 millions of miles, he turns on his 
axis in 24 hours and b9 minutes; and he performs his 
annual revolution in about 687 of onr days; his 
diameter is 4,1l:l9 miles. Then follow fiJUr very small 
planets-Jullo. Ce7'es, Pallas and Vesta, which have 
been recently discovered, but whose dimensions and 
distances from the sun have not been very accurately 
ascertained. 

Jupt'ter is next in order. This is the largest of all 
the planets; he is about 4!)0 millions of miles distant 
from the sun, and completes his annual period in nearly 
twelve of our years, he revolves on his axis in about 
ten hours; he is above 1, 400 time~ as large as our 
earth, his diameter being 89,170 miles. He is attended 
by four moons. 

Saturn comes next, whose distance from the sun is 
about 900 millions of miles. His diurnal rotation is 
performed in ten hours and n quarter; his annual revo
lution in nearly thirty of our years; his dillmeter is 
79,uOO miles. This planet is ~urrounded by a luminous 
ring, the nature of which astronomers are much at a loss 
to conjecture; he has seven moons. 

Georgiurn S£dllS, or Urauus, or Herschel (for all 
these names have been given to this planet) is the la~t. 
It was discovered by Dr. Herschel in 1791. It is at
tended by six moons. It is the most distant planet 
from the sun that has yet been discovered; being at a 
distance of no less than 1800 millions of miles from that 
luminary. ItG diameter is about 35,000 miles. It 
1akes about 83 years ;lnd a half to complete its revolu
tion round the sun. 

Comets are supposed to be planets. The reappear
ance of some of them at stated times' proves that they 
revolve rouncl. the sun; but in orbits so eccentric, and 
running to such a distance from the sun, that they 
disappear for a gTE'at number of years. They are 
distingul."hcd from the other celestial bodies, hy their 
ruddy appearance, and hy a long train of light called 
the taa. The length of _ these tails is often many 
millions of mdes. Dome comets have been ascertained 
to move in long narrow ellipses or ovals, round the 
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sun, from which it has been inferred, perhaps hastily 
that they aU do so. The number of comets which 
have occasionally been I;een within the limits of our 
system, since the commencement of the Christian era 
is about 500, of which the paths of 98 have been cal~ 
culated; 

FIXED STARS. 

The ancie~ts, in order to recognize the fixed stars, 
formed them mto groups, to which they gave particular 
names. In order to show their proper situations in the 
heavens, they should be painted on the hzternal surface 
of a hollow sphere, from the centre of' which they 
might be viewed. 'Ye should then see them as they 
appear to be situated in the heavens. The twelve con
stellatiorts, called the Signs of the Zodiac, are those 
which are so situated, that the earth, in its annual 
revolution, passes directly between them and the sun. 
They occupy a complete circle .. or broad belt, in the 
heavens. Hence, a right line, drawn from the earth, 
and passing through the sun, would reach one of these 
constellations; and the sun is said to be in that con
stellation in which such a line would terminate. The 
circle in which the sun appears to move, and which 
passes through the middle of the Zodiac, is called the 
Ecliptic. 

'Ve have no means of ascertaining the distance of 
the fixed stars. vYhen therefore they are said to be 
in the Zodiac, it is merely implied that they are situ
ated in that direction, and that they shine upon us 
through that portion of the heavens which we call ~he 
Zodiac. v,"hether the apparent difference of .the size 
anu brilliancy of the stars proceeds f~om va:lOus ~e
grees of remoteness or of dimension, IS a POlDt whICh 
'astronomers are Dot able to ascertain. Oonsidering 
them as suns we know no reason why they should 
not vary in lIize, as well as the planets belonging to 
tham. 
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It may perhaps be objected to this system of the 
universe, tlwt it is directly in opposition to the evidence 
of our senses, to which, it is plain and obvious, that 
the earth is motionless, and that the sun and star~ 
revolve round it. TInt our senses sometimes dtceive 
us. \Yhen sailing on 'the water with a very steady 
breeze, the houses, trees, and every object appear to 
move whilst we are insenc;ible of the motion of the 
ve~sei in which we !<til. It is only when some obstacle 
impeues our motioll, that we ure conscious of moving; 
and were you to close your eyes while sailing on calm 
water, with a steady wind, you wouhl not be sensible 
of your motion; fur you could not feel it, and you 
could see it only by observing the change of place of 
objects on shore. So it is with the motioll of the earth: 
every thiug Oil its surface, and the air that surrounds 
it, accompanies it in its revolution-it meets "'ith no 
resistance, therefore we are insensible of motion. 
The Dpparent motion of the sun and stars affords us 
the same proof of the earth's motion, that the crew of a 
ves:,;cl h<1\'e of their motion, from the apparent motion 
of the objects on shore. Imagine the earth to be sail
ing round its axis, and successively passing by every 
:;tar, which, like objects on land, we suppose to be 
moving, instead of ourselves. Persons who have 
asceuded in bn11oons, te'}l us that the earth appears to 
siuk beneath the. balloon, instead of the balloon rising 
above the earth. -\Yhat an immense circuit the sun 
and stars would make Jaily, were their apparent mo
tions real! \Yhy should the,''-' enormous glubes traverse 
such an immensity of space, merely to prevent the 
lH.'cc:ssity of our earth revolving on its axis? The 
motion produced by the revolution of the earth on its 
axis is about thirteen miles and a half in a minute to 
an inhahitant of Lonuou. A person at the equator 
moves much qnicker, and one sitnMed near the poles 
mucll slower, since they each perform a revolution in 
twenty-tour hour:;, But in performing its revolution 
rounu the SUll, en'ry part of the earth moves with an 
equal velocity; l1lhl this velocity is no less than a thou
saud miles a minute. 
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In ancient times, the earth was supposed to occupy 
the centre of the universe; ann. the sun, moon, and 
stars to revolve round it. This was the system of 
Ptolemy; but since the beginning of the sixteenth 
eentury, that system has been discarded, and the solar 
system, such as we have described, was established 
by the eelebr~ted astronomer Copernicus, .and his fol
lowers, and IS thence called the Ooperlllcan system. 
But the theory of gravitation, the discovery of the 
source whence this beautiful and harmonious arranO'e
ment flows, we owe to the genius of Newton, who li~ed 
at a much later period. 

During the pre,alence of the plague, in the year 
1665, Newton retired into the country to avoid the con
tagion. \Vhen sitting one day in his orcharu, he 
()bserved an apple fall from a tree, which it is said led 
to that train of thought, whence his grand theory of 
universal gravitation was ultimately developed. His 
nrst reflection was, whether the apple would fall to the 
earth if removed to a great distance from it; then how 
far it would require to be removed from the earth, 
before it would cease to be attracted; would it retaill 
its tendency to full at the distance of a thousand miles, 
or ten thousand, or at the distance of the moon-and 
here the idea occurre.d to him, that it was not im
possible that the moon herself might have a similar 
tendency, and gravitate to the earth in the same man
ner as the bodies on or near its surface, and that this 
gravity might possibly be the power which balanced 
the centrifugal force implied in her motion in her orbit. 
It was then natural to extend this idea to the other 
planets, and he considered them as gravitating towards 
the sun, in the same manner as the moon gravitates 
towards the earth. ,,-rho would imagine that the 
simple circumstance of the fall of an apple would 
have led to such magnificent results? It is the mark 
of superior genius to find matter for observation and 
research in circumstances which, to ordinary minds, 
appear trivial, because they are common, and with 
which they are satisfied, because they are natural, 
lVithQUt reflecting that nature is our grand field of 



800 

observation-that within it 1S contained our whole 
store of Imowlerlge: in a word, that to study the works 
of nature, is to learn to appreciate and admire the 
wisdom of' God. 

THE TERRESTRIAL GLOBE. 

As the earth is the planet in which we are most 
particularly interested, we 5h~1l explai~ the effects 
resultinO" from its annual and dlurnal motIOns; but for 

" thi~ purpose it will first be necessary to make you ac-
quainted with the a1'lijicial terrestrial globe. This 
globe, or sphere, 
represents the 
earth. The line 
A B which passes 
through its cen
tre, and on whil'h 
it t urns, is called 
its axis; and the 
two extremities c D 

of the axis are 
the poles, distin
guished by the 
names of the 
north and the 
south pole. The 
circle C D, which 
divides the globe 
into two equal parts between the poles, is called the 
equator, or equinoctial line ; that part of the globe to the 
north of the equator is the northern hemisphere; that 
part of the south of the equator, the southern hemisphere. 
The small circle E F which surrounds the north pole, is 
called the "rctic circle; G H, surrounding the south pole, 
the antarctic circle. There are two intermediate circles, 
between the polar circles and the eq uator, that to the north, 
I K, called the tropic of Oancer; that to the south, L M. 
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called the tropic of Capricorn. Lastly, the circle L f( 

which divides the gloue il~to two equal parts, crossing 
the equator, and extendll1f!; northward as flu' as the 
tropic of Cancer. and southward a~ flu' as the tropic of 
Capricorn is called the Ecliptic '1'he delineation of 
the ecliptic on the terrestrial glohe may convey false 
ideas; for the ecliptic is an imaginary circle in the 
heavens, passing through the middle of the Zodiac, 
and situated in the plane of the earth's orbit. In order 
to understand the meaning of the earth's orbit, let us 
suppose a smooth. thin. ~olid plane cutting the slln 
through the centre, extending out as far as the fixed 
stars, and terminating in a circle which passes through 
the middle of the zodiac. In this plane the earth 
mm'es in its revolution round the sun; it is therefore 
called the' plane of the earth's orbit; and the circle in 
which this plane cuts the signs of the zodiac is the 
ecliptic. 

The spaces between the several parallel circles on the 
terrestrial globe are called zones; that which is compre
hended between the tropics is distinguished by the name 
of the torrid zone; the spaces, which extend from the 
tropics to the polar circles, the north and south temper
ate zones; and the spaces, contained within the polar 
circles, the frigid zones. 

The several Jines which are drawn from onp. pole to 
the other, cutting the equator at right angles, are called 
meridians. \Yhen anyone of these meridians is exactly 
opposite the sun, it is mid-day, with all places situated 
on that meridian; and with the places situated on the 
opposite meridian, it is consequently midnight.. . 'I'o 
places situated equally distant from these two mendtans, 
it is six o'clock. If they are to the east of the sun's 
meridian, it is six o'clock in the afternoon, because the 
sun will have previously passf'd over them; if to t~e 
west, it is six o'clock in the morning, and the sun Will 

be proceeding towards that meridian. . 
'Those circles which divide the globe mto two eqnal 

parts, such as the equator and the ediptie., are cal~ed 
great circles-to distinguish them from t~ose whIch 
divide it in~o two unequal parts, as the tropIC and polar 
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circles, which are called small cirdes. All circles are 
divided into 3GO equal parts, called degrees; and these 
deo-recs into 1;1) equal parts, called minutes. The diame
tel? of a circle is a right line drawn across it, and passing 
throucrh the centre; the diameter is equal to a little less 
than gne-third of the circumference, and consequently 
cOlltains a length equal to nearly 1 ~<J degrees. A meri
dian, reaching from one pole to the other, is half a circle, 
and therefore contains ISU degrees; and the dislllnce 
irom the equator to the pole is half of a meridian, or a 
quarter of the circumference of a circle, and contains 90 
de<Trees. 

Besides the usual division of circles into degrees, the 
ecliptic is diviuell into twelve equal parts, called signs, 
which bear the names of the constellations through 
which this circle passes in the heavens. The degrees, 
measured on the meridians from north to south, or fi·om 
south to north, are called degrees of latitude; those 
measured from east to west on the equator, or any of the 
lesser circles parallel to it, are called degrees of longitude. 
These lesser circles are called parallels of latitude; 
because being every where at the same distance from 
the equator, the latitude of e\"ery point contained in any 
one of them is the same. 

Tbe degrees of longitude must necessarily vary in 
length according to the dimensions of the circle on 
which they are reckoned: those for instance, at the 
polar circle, will be considerably smaller than those at 
the equator. 'The degrees of latitude, on the contrary, 
never vary in length; the meridians, on which they 
are reckoned, being all of the same dimensions. The 
length of a degree of latitude is I:U geographical miles, 
which is equal to f.;~)j English statute miles. '1'he 
degrees of longitude at the equator would be of the 
same dimen~ions as the degrees of latitude, were the 
earth. a pede?t sphere; but its form is not exactly 
sphencal, bemg somewhat protuberant about the 
equator, and fiattened towards the poles. This form 
proceeds from. the superior action of the centrifugal 
power at the equator. The revolution of the earth on 
its axis give:. lwery particle a tendency to fly off from 
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the centre. This tellLlency is stronger or weaker. in 
proportion t~ the ~'cl()city with which the particle moves, 
:,row. a partl~le s~tuated near OIle of the polar circles 
makes a rotatIOn m the same space of time as a particle 
of the equator; the latter, therefore, havin'" a much 
larger circle to descriLe, travels proportionabl; faster, so 
that the centrifugal force is much stronger at the equator 
than at the polar circle; it gradually decreases as we 
leave the equator and approach the poles, where, as there 
is no rotatory moti on, it entirely ceases. Even at the 
equator, howcyer, there is no danger of our being thrown 
from the earth, the force of gravity being there 288 times 
greater than the centrifugal force. 

Dodies weigh It's" at the equator than at the poles. 
There are two cames for this,--the diminution of gravity 
at the equator, it being at a greater distance from the 
earth's centre than the poles,-and ell' increase of the 
centrifugal force; which, as it tends to drive bodies 
from the centre, must; necessarily decrease the power of 
gravity. 

THE SEASONS. 

We shall now explain the variation of the seasons, 
and the diffe.rence of the length of days and night.~ 
in those seasons-both efFects resulting from the same 
cause. In movina' round the sun, the axis of the earth 
is not perpendicul~r to the plane of its orbit; in .other 
words, its axis does not move round the sun III an 
upright position, but slanting or oblique. This you 
will understand more clearly, if you carry a small 
globe round a candle 'dlich is to represent the sun.
You must consider the ecliptic drawn on the small 
globe as representing the plane of the e.art?'s. orbit; 
and the equator, which crosses the ecliptiC. III two 
Places shows the deo-fee of obliquity of the aXIS of the , b • 

t'arth in that orbit, which is nearly 23~ Jegrce~. The 
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points in which the ecliptic intersects the equator are 
called nodes. I The globe at A is situated as it is in 

the midst of summer, or what is called the summer 
solstice, which is on the twenty-first of June. The 
north pole is then inclined towards the !lun, and the 
northern hemisphere enjoys much more of his rays 
than the southern. The sun now shines oyer the whole 
of the north frigid zone, and notwithstanding the 
earth's diurnal revolution, it will continue to shine 
upon it as long as it remains in this situation, whilst 
t he south frigid zone is at the same time completely in 
obscurity. 

Let the earth now set off from its position in the 
summer solstice, and carry it round the sun; observe, 
that the axis must be always inclined in the same 
direction, and the north pole point to the same spot in 
the heavens. There is a fixed star situated near that 
spot, which is hence called the :North Polar star. The 
earth at B has gone through one quarter of its orbit, 
and is arrived at that point at which the ecliptic cuts 
or crosses the equator, and which is called the 
autumnal equinox. The sun now shines from one pole 
to the other. At this period of th·c' year, the days 
and nights are equal in every part of the earth; but 
the next step she takes in her orbit involves the north 
pole in total darkness, whilst it illumines that of the 
liouth. This change was gradually preparing !lli the 
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earth mm'ed from summer to autumn, The instant the 
earth passes the autumal equinox, the long night of 
th: north ~ole cOJ~m1ences, and the south pole begins to 
enJoy th,e light of the sun, 1\" the earth proceeds in 
her orbit, the days shorten and the nights lengthen 
throughout the northern hemisphere, until it arrives at 
the winter solstice, on the ~ I st of December, when the 
north frigid zone is entirely in darkness, and the south
ern enjoys unintf:'rrupted day-light. Exactly half of 
the equator, it win be observed, is enlightened in every 
positiun. and consequently the day is there always equal 
to the night. 

Observe, that the inhabitants of the torrid zone 
have mnch more heat than we have, as the sun's rays 
fall perpendicularly on them, while they shine obliquely 
on the temperate, and almost horizontally on the frigid 
zone; for during their long day, the sun moves rouml 
at no great elevation above their horizon, without either 
rising or setting. 

To a person placed in the temperate zone, the sun's 
rays will shine neither so obliquely as the poles, nor 
so vertically as the equator; but will fall upon him 
more obliquely in autumn and in winter than in 
summer. Therefore, the inhabitants of the earth 
between the polar circles anti the equator will not haye 
merely one day and one night in the year, as happens 
at the pole; nor will they have equal days and equal 
nights, as at the equator, but their days and nights ,;ill 
vary in length at different times of the year, accordmg 
as their respectiYe poles incline towards or from the 
sun, and the difference will be greater in proportion to 
their distance from the equator.-Dnring the. other 
half of her orbit, the same effect takes place 111 the 
Southern hemisphere, as what we have jllst remarked 
in the ~orthern. 'Yhell the earth arrives at the Yernal 
equinox D, where the ecliptic again Cllts the equator, 
on the 22<1 of'March, she is sitl1att'd with re~pect to the 
sun, exactly in the same positioll ,1S the al1~lllllnal 
efl'linox; excepting that it is now autumn 111 the 
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Southern hemisphere, while it is spring time with us; 
for the half of the globe, which is enlightened, extends 
exactly from one pole to the other. On the two days 
of the equinox the sun is visible at both poles; ~)Ut only 
half of it is seen from either, the other half being con
cealed by the horizon. 

ON THE MOON AND ECLIPSES. 

Let us now turn our attention to the moon. This 
satellite revolves round the earth in the space of twenty
seven days eight hours, in an orbit nearly coinciding 
with the plane of the earth's orbit, and accompanied us 
in our revolution round the sun. Her motion, therefore, 
is of a complicated nature; for, as the earth advances 
in her orbit, whilst the moon goes round her, the moon 
proceeds in a sort of progressive circle. 

'.rhe moon always presents the same face to UR, by 
which it is evident that she turns but once upon her 
axis, while she performs a revolution round the earth; 
so that the inhabitants of the moon have but one day 
and one night in the cour~c of a lunar month. Since 
we always ,:ee the I"ame hemisphere of the moon, the 
inhabitants of that hemisphere alone can see the earth. 
One half of 1he moon, therefore, enjoys our light every 
night, while the other half has constantly nights of dark
ncO's, and we appear to the inhabitant3 of the moon 
under all the changes, or phases, which the moon ex
hihit~ to UK. 

\\'hen the moon i,:; in the ,.;ume direction from us as 
the sun, we earliJot sec her, as her dark Hide is towards 
u,:;; but her disappearance is of very short duration, 
and as she <lllvance" in her orbit we perceive her under 
the form of a new moon. \ \'hen she has gone through 
one-sixth of her orbit, ODe qnarter of her enlightened 
hemisphere will be turned towards the earth, :mc1 :;h(' 
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will then ap~eur hOrJ~ed. ",Yhen sk' !tn.', performed 
one quarter at her orLlt, she shows U~ Olle half (If her 
enlightened side. She next appears gibbous; and after 
that full. ~""s she proceeds in her orbit shc oecomeH 
again gibbous, and her enlightened hemisphere turns 
gr!dually away from us, till she completes her orbit 
and disappears; and then ag'ain resumes her form of a 
new moon. 

·When the moon is full, she is always in opposition 
to the sun-when a new moon, in conjunction with it. 
At each of these times, the sun, the moon, and the 
earth are in the same rigHt line; but in the first case 
the earth is between the sun and the moon: in th~ 
second, the moon is between the sun and the earth. 
An eclipse can only take place when the sun, moon, 
and earth are in a straight line, or nearly so. ,Yhen 
the moon passes between the sun and the earth, she 
intercepts his rays, or in other words, casts a shadow 
on the earth: tIus is an eclipse of the snn, and it con
tinues whilst the shadow is passing over us. ,Yhen, on 
the contrary, the efirth is between the sun and the 
moon, it is we who intercept the sun's rays, and cast a 
shadow on the moon: she then disappears from our view, 
and is eclipsed. 

·Why, it may be asked, have we not a solar and a 
lunar eclipse every month? Because the planes of 
the orbits of the earth and the moon do not exactly co
incide but cross or intersect each other; and the 
moon 'generally passes either on one side or the other, 
when she is in conjunction with, or in opposition to, 
the sun; and therefore does not intercept the sun's rays, 
or produce an eclipse: for t~is CUl~ onll take p;ace, 
when the earth and moon are :n conJunctlOll near t110se 
parts of their orbits which cross each other (called the 
nodes of their orbits,) because i.t is t~cn on.ly th~t they 
are both in a same plane, and III a rIght hne wlth tl~e 
sun.. A partial eclip~e takes place w~len the moon, III 

PaSSInO' by the earth does not entirely escape her 
o , . 1 1 

shadow. \Yhen the eclipse happells preclse y at t lC 
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nodes, they are not only total, but last for some length 
of time. 

\Yhen the sun is eclipsed, the total darkness is con-
fined to one particular spot of the earth, as the moon's 
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shadow is not large enough to cover the earth. The 
lunar eclipses, on the contrary, are visible from every 
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part of the earth, ",here the moon is aboye the horizon. 

TilE TIDES. 

The tides are produced hy the attraction of the moon. 
The cohesion of fluids being much less than that of 
solid bodies, they more easily yield to the power of 
gravity, in consequence of which, the waters immedi
ately below the moon are drawn up in ~ protuberance, 
producing a full tide, or what is commonly called high
water, at the spot where it happens. According to this 
theory, YOll would imagine we should haye full tide 
only once in twpnty-four hours-that is, every time 
that we were below the moon-while we find that 
we have two tides in the course of twenty-four hours, 
and that it is high water with us and with our antipodes 
at the same time. 
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This oppos~te t.ide is rather more difficult to explain 
than that which IS drawn up beneath the moon. In 
order to render the explanation 1I10re simple, let us supo 
po~e the earth to be c'-erywhcre covered by the ocean. 
M IS the moon, ABC D, the earth. Now, the waters 

B 
on the surf~lce 
of the earth 
about A, being 
more strongly 
attracted than 
in any other 
part, will be 
elevated, the at~ 

traction of the moon at Band c, being less; but still it 
will be greater there than at D, which is the part most 
distant from the mOOD. The body of the earth will 
therefore be drawn away from the waters at D, leaving 
a protuberance similar to that at A; so that the tide A 

is produced by the waters receding from the earth, and 
the tide D by the earth receding from the waters. 
Th~ influence of the sun on the tides is less than that 

of the moon; for observe, that the tides rise in conse· 
quence of the moon attracting one part of the waters 
more forcibly than another part; it is this inequality of 
attraction which produces full and ebb tides. Now the 
distance of the sun is so great, that the whole globe of 
the earth is comparatively but as a point, and the dif· 
ference of its attraction for that part of the waters most 
under its influence, and that part least subject to it is 
but trifling; and no part of the waters will be much 
elevated above, or much depressed below their general 
surface by its action. The sun has, however, a con
sid-erable effect on the tides, and increases or diminish::-s 
them as it acts in conjunction with, or in opposition to, 
the moon. 

The moon is a month in going round the earth; twice 
during that time, therefore, at full and at change, she 
is in the same direction as the sun. Both then act 
conjointly on the earth, and produce very great 
tides, called sprillg-tides, as represented at A. and II; 
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but when the moon is at the intermediate parts of her. 
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orbit, the sun, illstead of affording assistance, weakens 
her power by acting in opposition to it; and smaller 
tides are produced, called neap-tides. 
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Brnce attraction is mutual between the moon and the 
earth, we produce tides in the moon; and these are 
more considerable, in proportion as our planet is larger. 
N either the moon nor the earth in reality assume an 
oval femn, for the land which intercepts the water de-
8troys the regularity of the effect. The orbit of the 
moon being nearly parallel to that of the earth, she is 
never vertical but to the inhabitants of the torrid zone; 
in that climate, therefore, the tides are greatest, and 
they diminish as you recede from it and approach the 
poles; but in no part of the globe is the moon immedi
ately above the spot where it is high tide. All matter, 
by its inertia, offers some resistance to a change of 
state; the waters, therefore, do not readily yield to the 
attraction of the moon, and the effect of her influence 
is not complete until some time after she ha.s passed the 
meridian. 



The earth revolYes on its axis in about twenty-foui' 
hours: if the moon were stationary therefore the same 
part of our g!obe would, eyery t'~~nty-four 11Ours, re
turn beneath the moon; but a~ durin o' our daily revolu~ 
tion the moon adyances in her urbi~, the ea~th must 
make more than a complete rotation in order to brinO' 
the same meridian opposite the moon: we are about 
three-quarters of an hour in overtaking her. The tides, 
therefore, are retarded, for the same reason that the 
moon rises later, by three -quarters of an hour every 
day. This, however, is only the average amount of the 
retardation. The time of the highest tide is modified 
by the sun's attraction, and is between those of the tides 
which would be produced by the separate action of the 
two luminaries: The action of the snn, therefore, 
makes the interval different on different days, but leaves 
the average amount unaffected. 

ON THE MECHANICAL PROPERTIES OF FLUIDS. 

The science of the mechanical properties of fluids is 
called Hydrostatics. A fluid is a substance which 
yields to the slightest pressure. 

Fluids are divided in two classes, distinguished by 
the names of liquids, and elastic fluids or gases, which 
latter comprehends the air of the atmosphere, and all 
the various kinds of air with which chemistry makes us 
acquainted. 'Ye shall confine our attention at prese~t 
to the mechanical properties of liquids or non-elastIc 
fluids. . 

Water, and liquids in general, are little snsceptible 
of being compressed, or squeezed into a smal~er. space 
than that which they naturally occupy .. ThIS IS ~ue 
to the mutual repulsions of their partIcles, .whlch, 
rather than submit to compression, force theIr way 
through the pores of the substance wh.ich confines 
them, all was shown by a celebrated experIment, made 
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at Florence many years ago. A hollow globe of gold 
was filled with water, and on its being submitted to 
great pressure, the wa.ter ,:-a8 seen to ex.ude through the 
pores of the gold, whIch It co:ered . wlth a fine dew. 
But more recent experiments, In whlch water has been 
confined in strong iron tubes, &c., prove that it is sus
cepfhle of compressilll1. 

Liquids have spaces between the particles, like solid 
bodies, but they are too minute to be discovered by the 
most powerful microscope. The existence of spaces in 
liquids can ue ascertained hy dissolving solid uodies in 
them. If we melt some salt in a glass full of water, the 
water will not overflow, and the reason prabably is, that 
the particles of salt will lodge themselves between the 
particles of the liquid, so that the salt and water together 
will not occupy more space than the water did alone. 
If we attempt to melt more salt than can find room 
within these pores, the remainder will subside to the 
bottom, and, occupying the space which the water filled 
before, oblige the latter to overflow. A certain propor
tion of spirits of wiue may also be poured into water 
without adding to the bulk, as the spirit will introduce 
itself between the particles of w?ter. 

Fluids show the effects of gravitation in a more per
fect manner than solid bodies; the strong cohesive at
traction of the particles of the latter in some measure 
counteracting the effect of gravity. In a table, for 
instanC'l', the strong cohesion of the particles of wood 
enables four slender legs to support a considerable 
weight. "\Vere the cohesion so far destroyed as to con
vert the wqod into a fluid, no support could be afforded by 
the legs; for the particles no longer cohering together, 
each would press separately and independently, and 
would be brol1~ht to a level with the surface of the earth. 

This deficiency of cohesion is the reason why fluids 
can never be formed into figures or maintained in heaps; 
for though it is true the wind raises water into waves, 
they are immediately afterwards destroyed by gravity. 
Thus liquids always find their level. Thf! definition of 
the equilibrium of a fluid is, that every part of the sur-
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face is equally distant from the point to which gravity 
tends; that is to say. from the centre of the earth, 
hence the surface of all fluids must p:lrtake of the sphe. 
rical form of the globe, and bulge outwards. This is 
evident in large bodies of water. such as the ocean; but 
the sphericity of small bodies of water is so trifling as to 
render their surfaces apparently flat. 

The equilibrium of fluids is the natural result of their 
particles gravitatingindepotd-:llt1.'l of each other; for 
when any particle of a fluid accidentally finds itself 
elevated above the rest, it is attracted down to the level 
of th.e surface of the fluid. and the readiness with which 
fluids yield to the slightest pressure, will en~ble the 
particle by its weight to penetrate the surface of the 
fluid and mix with it. But this is the case only witIt 
fluids of equal density, for a light fluid will float on the 
surface of a heavy one, as oil on water; and air will 
rise to the surface of any liquid whatever, being forced 
up by the superior gravity of the liquid The figure 
here represents an instrument called a levd; which af= --lr is construc~e.d ~lpon the p.riuciple 

, 1'-' of the equlllhnum of thnds. It 
consists of a ~hort tuhe, A r., closed at both ('nds, 
and containing a fluid and a bubble of air; when the 
tube is not perfectly horizontal the fluid runs to the lower 
end, which makes the bubble of air rise to the upper 
end, and it remains in the centre only when the tube 
does not incline on either side. It is hy this means that 
the level of any situation, to which we apply the instru· 
ment, is ascertained. 

Solid bodies, therefore, gravitate in ma~ses. the strong 
cohesion of their particles l1Jaking them weigh. altogether, 
while every particle of a fI uit! may be c(JOsldered as a 
separate mass, gravitating independently. Hence t~e 
resi:<tance of a fluid i~ considerably less than that of a 
801i(1 body. The particles of fluids. acting th~s in.de
pendently, press a;!,ain~t each other tn every du"ectwn, 
Dot only downwards hut urwHrd~, and Jaterall:y Of t'lde~ 
ways; and in consequence of thi~ equality .of pre~~iUre, 
every particle remains at rest III the flUld. If YOll 

P 
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agitate the fluid, you disturb this equality, and the fluid 
will not rest till its equilibrium be restored. 

vVere there no lateral pressure, water would not flow 
from an opening on the side of a vessel; sand will not 
run out· of such an opening because there is scarcely 
any lateral pressure among the particles. vVere the 

fm 
particles of fluids arranged in regular columns,. 
there would be no lateral pressure, for when one 
particle is perpendicularly above the other, it 
can only press it downwards; but as it must 

continually happen that a particle passes between two 
particles beneath, these last suffer a lateral pressure 
just as a wedge driven into a piece of wood separates 
m the parts laterally. The lateral pressure is the 
1....1 result therefore of the pressure downwards, or the 

weight of the liquid above; and consequently the lower 
the orifice is made in the vessel, the greater will be 
the velocity of the water rushing out of it. The 

annexed figure represents the 
different degrees of velocity 
with which a liquid flows from 
a vessel furnished with three 
stopcocks at different heights. 
Since the lateral pressure is 
entirely owing to the pressure 

downwards, it is not affected by the horizontal di
mension of the vessel, which contains the liquid, but 
merely by its depth; for as every particle acts inde
pendently of the rest, it is only the column of particles 
immediately above the orifice that can weigh upon and 
press out the liquid. 

'rhe pressure of fluids upwards, though it seems in 
direct opposition to gravity, is also a consequence of 
their pressure downwards. "Vhen, for example, water 
is poured into a tea-pot, the water rises in the spout to 
a level with that in the pot. The particles of water at 
the bottom of the pot are pressed upon by the particles 
above them; to this pressure they will yield, if there is 
any mode of making way for the superior particles, and 
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as they cannot descend, they will change their direction 
and rise in the spout. 
,BuRPose the tea·pot to be filled with columns of 

particles WI water similar to those described in the 
figure annexed, the particle 1 
at the bottom will be pressed ) 0 

I&t""Uy hy the particle 2. and ~-----=" • fJ 
• by this pressure be forced into ~ I ,Pt" 
thespo'":t, whe~e. meeting with llS3/' 
the partIcle 3, It presses it up. '¥fo 
wards, and this pressure will he continued fi'om 3 to 4, 
from 4 to 0, and so on, till the water in the 81')0ut has 
risen to a level with that in the pot. 1 

SPECIFIC GRA. VITY. 

-The specific gravity of a body means simply it!! 
weight compared with that of another hody of the same 
size. When we say that substances, such as lead and 
stones, are heavy, and that others, such as paper and 
feathers, are light, we speak comparatively; that is to 
say, that the first are heavy, and the latter light, in 
'comparison with the generality of the substances in 
nature. Mahogany is a heavy body when compared to 
lP.any other kinds of wood, but light when compared to 
stone. Ohalk is a heavy body compared to coal, but 
light if compared to metal. Thus our notions of light 
and heavy are vague and undefined, and some standard 
of comparison is required, to which the weight of all 
other bodies may be referre-d. The body which has 
been adopted as a standard of reference is distilled 
water. When the specific gravity of bodies is to be 
estimated, it is necessary simply to weigh the bo~y 
under trial in water. If a piece of gold be weighed In 

a:glass of water, the gold will displace jus! a~ much 
water as is equal to its own bulk; a cublC mch of 
water must make way for a cubic inch of gold. rrhe 
bulk alene is to be considered, the weight having 
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nothi.ng to do with the quantity of water displaced; fat 
a cubic inch of g:;ld does not occupy more space, and 
therefore 'Iill not dispbce more water, than a cubic inch 
of ivory or any other SlIustance that will sink in 
water. 

The gold ,,,ill weigh less in water than it did out 
of it, on acconnt of the upward pressure of the parti
cles of water, which in some mensnre supports the gold, 
and, hy so doillg, diminishcs its weight. If the body 
under trial be of the same weight as the wnter in which 
it is immersed, it will he wholly supportel1 by it; if it 
be heavier, the w~lter will ofFer Rome resistance to its 
descent; aud this resistance will in all cases be the 
same to bodies of eq llal bulk, whatever be their 
,,-ci[Jht. ~\ll bodies of the same size, therefore, lose 
t1w same quantity of their weight when completely 
immersed ill water. A body wei8-hed in water loses as 
much of lt~ weight as is equal to that of the water 
it displaces; so that were this water put into the scale 
to which the body is suspended, it would restore the 
balance. 

vVhen a body is weighed in water, in order to 
ascertain its specific gravity, it may either be sus
pendctl to a hook at tIle bottom of the basin of the 
babnce, or, tnking off the basin, suspended to the 

ann ~lf the balance. Now, 
slll'l'0~ill::; that a cubic inch 
of gold ~ weighed nineteen 
ounces out of water, and lost 
one ounce by being weighed 
in water, the cubic inch of 
".-atel' it di"places must weigh 

that one ounce; consequently gold would be nineteen 
times as he,:n-y ns woter. 

'fhe specific gravity of a body lighter than water 
cannot he a,.;certained in the same manner. If a body 
were ab,.;ollltely light, it would float on the surface, 
without displat:ing a drop of water; but bodies ha~~e all 
Go])1\" weight, and will, therefore, displace some quantity 
of water. A body lighter than water will not sink to a 



;317 

level with the surf:'1ce of the water, a'](i therefore will 
Dot displace ~n much water as is equal to its hlllL, but a 
quantity equal to its ,,-ci:c,ht. .\' hip ,';illk" to some 
depth in water, antI the L':nier itis ladeil the deeper it 
sinks, the quantity of water it displnce~ being always 
equal to its weight. This qlwlltity cannot, h''''en:r, 
alford a com-cniL'llt test of its specific gr[l\it~·, fi'om the 
difficulty of collecting the whole qU<lmity of wnter dis~ 
placed, and of measuring the exact bulk of the body 
~~~ , 

In order practically to obtnin the specific gravity of 
a body which is lighter than water, a heavy one, whose 
specific gravity is known, must be attached to it, and 
tbey must be immersed together: the specific gravity 
of the lighter hody may then be easily calculated. 

Bodies which have exactly the same specific gravity 
as water, will remain at rest in whatever situation they 
are placed in water. If a piece of wood, by being 
impregnated with a little sand, be rendered precisely of 
the weight of an equal bulk of water, it will remain 
stationary in whatever part of a Vf'ssel of water it be 
placed. If a few drops of water be poured into the 
vessel (so gently as not to increase theIr momentum by 
giving them velocity,) they would mix with the water 
at the surface, and not sink lower . 
. The specific gravity uf fluids is found by means of an 
Instrument called an hydrometer. It con
sists of a thin glass hall, ,\, with a grallt:at~d 
tube, B, and the specific gravity of the hqUld 
!s estimated by the depth to 'which the 
lDstrument sinks in it; for the le:;s the 
~pecific gravity of the flllic1, the further "ill 
the in~trument sink in it.-There is a 
smaller ball c, attache-tI tu the instrument 
below, which contains a little mercury; but 
this is merely fell' the purrllse of equi~uisin.g ., 
the illstrument, that it nJ~ly remain uprIght 1Il the hq uld 
under trial. 

The weight of a substance, when not compared to 
that of any other, is perfectly arbitrary; and when water 
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is adopted as a standard, we may denominate its weight 
by any number we please; but then the weight of all 
bodies tried by this standard must he signified by pro
portional nnmhers. If we can the weight of water, for 
example, 1, then that of gold would be ~9; or, if we 
call the weight of water 1000, that of gold would be 
1\),000. In short, the specific gravity indicates how 
much more or less a body weighs than an equal bulk 
of water. 

SPRINGS, FOUNTAINS, 4'0. 

The water belonging to our globe exists in various 
states. It is the same water which successively forms 
seas, rivers, springs, clouds, rain, and sometimes hail, 
snow, and ice. When the first rays of the sun warm 
the surface of the earth, the heat, by Feparating the 
particles of water, trans-/orms them iuto yapour, which, 
being lighter than the air, ascends into the atmosphere. 
The atmosphere diminishing in density as it is more 
di~tant from the earth, the vapour which the sun causes 
to exhale, not only ii'om seas, rivers, and lakes, but 
likewise from the moisture on the land, ri~es till it 
reaches a region of ail' of its own specific gravit.y, Rnd 
there it remains stationary. By the frequent accession 
of fresh vapour, it gradually accumulates, so as to form 
those larg,~ bodies of vapour which we call clouds; and 
these at length becoming too heavy for the air to 
support, fall to the earth in the form of rain. If the 
watery particles retained tho state of vapour, they 
would descend only till they reached a stratum of air 
of their OW;} specific gravity; but dming their fall, 
several of the watery particles come within the sphere 
of each other's attraction, and unite in the 'form of a 
drop of water. The vapour, thus transtormed into a 
shower, is heavier than any part of the atmosphere, 
and consequently descends to the earth. Observe, that 
if the waters were never drawn out of the earth, 
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ngetat.ion would be destroYl·d by the excess of moisture:; 
if, 00 the other hand. the plants were not nourished and 
refreshed by occasional shower~, the droup;ht would be 
equally fatal to them. \Yere the clouds constantly in a 
state of vapour, they conlcl never fall to the ground; or 
were the power of attraction more than sufficient to 
conver:t the vapour into dro;,t', it would tmnsform the 
doud mto a muss of v;'Qter, which, instead of nourishing, 
would destroy the produce of the earth. \Ye cannot 
-consider any part of Nature attentively without being 
struck with admiration at the wisdom it displays; we 
cannot contemplate these wonders with.out feeling our 
hearts glow with admirs.tion and gratitude towards their 
bounteous Author, 

,,'ater, then, ascends in the form of vapour, and 
descends in th?t of rain, snow, or hail, all of which 
ultimately become water. Some of tllis fans in1:4l the 
various bodies of water on the surface of the globe, the 
remainder upon t~le lm:c},-Of the latter, part re-ascends 
in the form of vapour, part is absorbed by the roots of 
vegetables, and part descends into the bowels of the 
earth, where it forms spl'in(;2. The only difference 
between rain and spring \\'uter consists in the foreign 
particles which the latter meets with and dissolves in 
its passage through the ,'ariolls soils it traverses. Spring 
water being more pleasant to the taste, and more 
transparent, is commonly supposed to be more pure 
than rain wate:', Excepting di8till",d water, however, 
rain water is really the most pure we can obtain; it 
is thi,~ which renders it insipid, whilst the various s~lts 
and different ingredients dissolved j:] spring ,,'ater, g~ve 
it a species cf flavour, without in any degree affectmg 
its transparency; and the filtration it undergoes throug~ 
gravel and sand in the bowels of the earth cleanses It 
from all foreigll matter which it has not the power of 
dissolving. . 

vVhen rain falls Dn the surface of the earth, It con
tinues makina' its way downwards through the pores 

~ . 
llud crevices in the ground. Several drops mee~ ILl 
their subterraneous passage, unite, and form a httle 
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rivulet; this, in its progress, meets with other rivu1ets 
of a similar description, and they pursue their cour~e 
toO'ether in the interior of the earth, till they are ~topped 
byb some sllbstance which they cannt t penerrate; for 
though we have said that water uDder btro.lg cOIl.pression 
penetr~1tes the pores of gold, when acted upon by no 
other force than gravity, it cannot make its way even 
through a stratum of clay. This species of earth, though 
not remarkably dense, being of great tenacity, will not 
admit the pass<1ge of water. vVhen, therefor{', it encoun
ters any iiubstance of this nature, its progress is stopped, 
and the pressure of the accumulating waters form a bed, 
or reservoir. 

The next figure represents a section of the interior of 
a hill or motlutain. A is the body of water such as has 
been describeu, which. when filleu up as high as B (by 
the ~onti\1ual accession of waters it receives from the 
ducts or rivulets Ct, (t, a, a,) finds a passage out of the 

l'uvity; and, impelled by gravity, runs on, till it makes 
its way out of the ground at the side of the hill, and 
there forms a :~pring, c.. The spring, during its passage 
from B to c,. nse.s occaslOnalIy upon the same principle 
that water nses III tile spout of a tea-pot, hut it cannot 
mount above the level of the reservoir, whence it 
jssues; it must tberefore find a passage to some part of 
the sndilce of the earth that is lower OJ:' nearer the 
centre than the re8ervoi1'.-\YMer may thus be con
Tey:d to every part of a town. and ev;n to the upper 
stones of t11C houses, provided that it be ori<Tinally 
brought from a height superior to any to which it is 
conveyed. 
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Reservoirs of water are seldom formed near the 
summit of a hill, for in such elevated ~ituations there 
can scarcel~ be a sufIicient. number of rills to supply 
one; and. wlt~out a reS~rYOll: t~lere can he no ~pring. 
In such sltuatlOns, therefore, It IS necessary to cliO" deep 
wells, in order to meet with a spring; and then bit can 
rise in the well only as high as the reservoir whence it 
flows. 

'Yhen reservoirs of water are formed in very elevated 
situations, the springs ,,·hich feed them descend from 
higher hills in the vicinity. There is a lake on the very 
summit of Mount Cenis whi.ch is supplied by the spring 
of the hi.gher Alps surrounding it. 

A syphon is an instrument commonly used to draw 
off liquids from large casks or other vessels which 
cannot be easily moved. It consists simply of a bended 
tube. If its two legs are of equal length, and filled 
with liquid, if held perfectly level though turned down
wards, the liquid will not flow out, but remain sus
pended in the tube; for there is no pressure of the 
atmosphere above the liquid, where there is a pressure 
from below upon the open ends of the tube; and ~ 
s.o l?ng ail this pressure is equal on both ends, !he III :1 
hqmd cannot flow out; but if the smallest m- I 
clination be given to the syphon, so as to destroy ! 
the equilibrium of the water, it will immediately •. 
flow from the lower leg. 'vYhen syphons are used ,; 
to dnlw off liquids, the legs are made of un:qu~l 
lengths, in order to render the pressure of the liqUId 
unequal; the shorter leg is immersed in the cask, a.nd 
the liquid flo,.ws out through the longer. T.o acc0lI!pli~h 
this, it is however necessary to make the hquor flse III 

the shorter leg, and pass over the bended .part ?f the 
tube, which is hicrher than the level of the hquor III the 
cask. There ar: two modes of doing this: one is, after 
immersing the shorter leg in the liquor to b~ drawn off, 
to suck out the air of the tube from the onfice of the 
longer leO"' then the liquor in the cask, which is ex
posed to th~ pre~sure of the atmosphere, will be forced 
by it into the tube which is relieved from pressure. As 

P2 
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loner as the tube continues full, no air can gain admit. 
tan~e' the liquor will therefore flow on till.the CCl8k is 
empti~d. The other mode is to fill the syphon ~ith the 
liquor, then stopping the two enrls with the fingers, 
immerse the shorter leg in the yessel, and the same effect 
wiil fdlow. In either case, the water in the highest part. 
of the syphon must not be more than about 33 feet above 
the reservoir; for the pressure of the atmosphere will 
not support a greater height of water. 

The phenomena of springs which flow occasionally 
and occa~~ionill1y cease, may often he explained by the 
principle of the syphon. '1'he reservoir of water which 
supplies a spring may be considered as the vessel of 
liquor to be drawn ofl:~, ano. the duct the syphon, having 
its shorter leg opening in the reservoir, and its longer at 
the surface of the earth whence the spring flows; but 
as the ,Yater cannot be ma.]e to rise in the syphon by 
either of the artificial modes wllich we have mentioned, 
the spring wilt not beg-in to flow till the water ill the 
resenroir has risen above the level of the highest part 
of the syphon: it will then commence flowing upon the 
principle oftne equilibrium offlnids; butit will con
tinue upon the principle of the syphon; for, instead of 
ceasing as soon as the eq nilihrinm is restored, it will 
continue flowing as long as the opening of' the duct is 
iu contact with the water in the rt'f'er\'oir Springs 
which do not constantly flow are called intermitting, 
and are occasioned by t:1e l'eservoir being imperfectly 
supplied. 

ON THE .MECHANICAL PROPERTIES OF A.IR. 

-\Ve shall now examine the second class of fluids, 
distinguished by the name of aeriform, or elastic fluids, 
the principal of which is the air we breathe, which sur
rounds the earth, and is called the atmosphere. There 
is a great variety of elastic fluids, but they differ only in 
their chemical, not in their mech'anical properties; and 
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It is the latter we are to examine. There is no attrac~ 
tion of cohesion between the particles of elastic fluids 
°so that the expansive power 0f' heat k1'l no adversary t~ 
contend with but grayity; any increase of temperature, 
therefore, expands elastic iiL1il~S prodigiously, and a 
-diminution proportionally condenses them. The most 
essential point in which air differs from other fluids is 
by its spring or elasticity: that is to say, its power of 
increasing or diminishing in bulk, according as it is less 
or more compressed-a power of which liquids are al
most wholly deprh-ed. 

The atmosphere is thought to extend to about the dis
tance of 45 mile;; from the earth; and its gravity is 
-such, that a man of middling stature is computed to 
sustain the weight of about 14 tons. Such a weight 
would crush him to atoms, were it not that air is also 
contained within our bodies, the spring or elasticity of 
which connter balan'.::es the weight of the external air, 
and renders us insensible of its pressure. resides this, 
the equality of pressure on every part of the body en
ables us more easily to support it; when thus diffused, 
we can bear even a much greater weight, without any 
eonsiderable inconvenience. In bathing we support the 
weight and pressure of the water, in addition to that of 
the atmosphere: but this pressure being equally distri
buted over the °body, we are scarcely sensible of it: 
whilst if the shoulders, the head, or any particular part 
Qf the frame were loaded wit~l thE: additional weight of 
a hundred pounds, we should feel severe fatigue. On 
the other hand, if the 2ir within a man met with no ex
ternal pressure to restrain its elasticity, it would distend 
his body, and at length bursting the parts .,,-hich confine 
it, put a period to his existence. r~he weJg~t ot the at
mosphere, therefore, so far from bemg an eVlI, IS essen
tial to Ollr existence. 'Yhen a person is cupped, the 
swelling of the part under the cup is pro~uced by taking 
away the pressure of the atmosphere; lD consequence 
of which the internal air distends the part. 

A column of air reaching to the top of the atmos
phere, and whose base is a square inch, weighs 161bs, 
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-when the air is heaviest. The rule that fluids pres§ 
equally in all directiolls applies to elastic fluids as wen 
as to liquids: therefore, every square inch of our bodies 
su~tains a pressure of 15 lbs. and the weight of the 
whole atmosphere may be computed by calculating the 
number of square inches on the surface of the earth, 
and multiply them by 15. 

'I'he weight of a small quantity of air may be ascer
tained by exhausting the air fi-om a bottle, and weighing 
the bottle thus emptied. Suppose that a bottle six cubic 
inches in dimension, weighs two ounces; if the air be 
then introduced, and the bottle be re-weighed, it will be 
found heavier by nearly two grains, showin3" that six 
cubie; inches of air (at a moderate temperature) weigh 
about two grains. In estimating the weight of air, the 
temperature must always be considered, because heat. 
by rarifying air, renders it lighter. The same principle 
indeed applies, almost without exception, to all bodies. 
In order to ascertain the specific gravity of air, the 
!lame bottle may be filled with water, and the weight of 
six cubic inches of water will be nearly 16G 7 grains: so 
that the weight of water to that of air, is about 833 to 1. 

A barometer is an instrument which indicates the 
state of the weather, by showing the weight of the at

mosphere. It is extremely simple in its con

A 

11 

struction, and consists of a glass tube, A B, 

about three feet in length, and open only at 
one end. This tube must first be filled with 
mercury, then stopping the open end with the 
finger, it is immersed in a cup, c, which con
tains a little mercury. Part of the mercury 
which was in the tube now falls down into the 
cup leaving a vacant space in the upper part 
of the tube, to which the air cannot gain 

C access. This space is therefore a perfect 
vacuum; aud consequently the mercury in the tube is 
relieved from the pressure of the atmosphere, whilst 
that in the cup remains exposed to it: therefore the 
pressure of the air on the mercury in the cup supports 
that in the tube, and prevents it from falling; thus th~ 
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equilibrium of t:l~ n:ercurvis destroyed only to preserve 
~he genera.l eqUlllb;lum of fluids. This simple apparatus 
IS all that IS <:'ssentwl to a barollJeter. The tube and the 
cup or "ase are fixed on a board. for the convenience of 
suspen~il~g it: the .board is graduated for the purpose of 
ascertalllmg the heIght at which the mercury stands in 
the tube: an.d the 8.ma11 mo\'eable metal plate serves to 
show that height with great accuracy. The weiaht of 
the atmosphere sustains the mercury at the height of on 

b t ')(1 1 ' h b"1 h" an average, a ou :-' 2" me es: ut t Ie exact eight de-
pends upon the weight of the atmosphere, which varies 
much according to the state of the weather. The "Teater 
t~e pre~sure. of the air. on the mercury in the c~p, the 
higher It wIll ascend III the tube. The air, therefore 
generally is heaviest in dry weather, for then the mer~ 
cury rises in the tube, and consequently that in the cup 
sustains the greatest pressure; and thus we estimate the 
dryness or fairness of the weather by the height of the 
mercury. "\Ye are apt to think the air feels heavy in 
bad weather, because it is less salubrious when impreg
nated with damp. The lungs, under these circumstan
ces, do not play so freely, nor does the blood circulate so 
well; thus obstructions are frequently occasioned in the 
smaller vessels, from which arise colds, asthmas, agues, 
fevers, &c. 

As the atmosphere diminishes in density in the upper 
regions, the air must be more rare upon a hill than 
in a plain; and this difference may be ascertained by the 
barometer. This instrument is so exact in its indications, 
that it is used for the purpose of measuring the height of 
mountains, and of estimating the elevation of balloons. 
Coniiderable inconvenience is often experienced from 
the thinness of the air in such elevated situations. It is 
sometimes oppressive, from being insufficient for res
piration; and the expansion which takes place in the 
mort' denr,e air contained within the body is often 
painful: it occasions distension, and sometimes causes 
the bursting of the smaller blood-vessels in the nose and 
ears. 13{:!~ides, in such situations, the body iii more 
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exposed both to heat and cold; for though the atmos~ 
phere is itself traasparent, its lower regions abound with 
vapours and exhalations from the e~rth, w~lich float in 
it, and act in SODle degree ::IS a covenng, wluch preserves 
us equally from the intensity of the sun's rays and from 
the severity of the cold. 

Now, since the weight of the atmosphere supports 
mercury in the tube of the barometer, it will Sup;lOrt a 
columu of any othl:'r fluid in the same manner; but as 
mercury is the heaviest of all fluids, it will support a 
higher column of any Geiler fluid; for two fluids are in 
equilibrium, when their heights -vary inversely as their 
densities: as, for instance, if a cubit foot of one fluid 
weighs twice as much as a cubit foot of the other, a 
column of the first ten feet in height will weigh as lUuch 
as a column of the other twenty feet in height.-Thus 
the pressure of the atmosphere, which will sustain a 
column of mercury of thirty inches, is equal to sustain
ing a column of water about thirty-four feet in height. 
The weight of the atmosphere is therefore as great as 
that of a body of water surrounding the globe of the depth 
or thirty-four feet; for a coltmm of air of the height of 
the atmosphere is equal to·n colamn of water of thirty. 
four feet, or one of mercury of t',\"enty-nine inches, each 
h~n-ing the saIne 1::.188. 

'Che commOll pump is constructed on this principle. 
Bj' tn.:? act of pumping, flC pressure of the atmosphere 
is taken off one part of the surface of the water; this 
part thc:efore ris.cs, being forccl up by the pressure 
COlllmumcated. to It by that pal't of the water on the sur
faCe of which the ':,~ic::ht of the atmosphere continues to 
nct. The body of a pU:'lP consists of a large tube or pipe, 
whose lower E'il,.1 is immersed. in the water which it is 
designed t~ raise. A ~cind of stopper, call~d a piston, is 
fitted to thIS tube and IS made to slide un and down it, 
by mcans of a metallic rod fastened to th~ centre of the 
piston.. 

'rhe various parts of a pump are here delineated. 
A II is the pipe or body of the pump; p the piston; v 
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8 valve,' or little door in the piston 
which, opening upwards, admits th~ 
water to rise through it, but prevents 
its returning; and!J a similar valve in 
the body of' the pump. \Yhen the 
pump is in a state of inaction, the two 
valves are closed by their own weight; 
but when, by drawing down the handle 
of the pump, the piston ascends, it 
raises a column of air which rested 
upon it, and produces a vacuum be
tween the piston and the lower valve, 
y; the air beneath this ,alve, which 
is immcdiately over the surface of the 
~'i'ater consequently expa.nds, and forces its way through 
It; the water then, rehel'ed from the pressure of the 
air, agcends into the pump. A few strokes of' the 
handle totally exclude .the air from the body of the 
pump, and fill it with' water, which, having passed 
through both the valves, flows out at the spout. Thus 
the air and water successively rise in the pump on 
the same principle that the mercury rises in the baro
meter. vYater is saiu to be drawn up into a pump by 
suction; but the power of the suction is no other than 
that of producing a ,acuum over one part of the liquid, 
into which vacuum the liquid is forced by the pressure 
of the atmosphere on another part. The action of 
suckiag through a straw consists in drawing iu and 
confining the breath so as to produce a vacuum, or at 
least to le~sen materially the quantity of air, in the 
mouth; in consequence of which, the air within the 
straw rushes into the mouth, and is followed by the 
liquid, into which the lower end of the straw is im
mersed. 'l'he principle is the same; and the only dif
ference consists in the mode of producing a vacuum. 
In suction the muscular powers answer the purpose of 
the piston and valves. The Jistance from the level of 
the water in the well to the valve in the piston ought 
not to exceed thirty-two feet, otherwise the water 
.would not be sure to rise through' that valve, for the 
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weight of the air is sometimes not sufficient to raise a 
column of mercury more than twenty-eight inches, or 
a column of water much more than thirty-two feet; 
but when OBce it has passed that opeuing, it is no longer 
the pre~sLlre of air on the reservoir which makes it 
ascend-it is raised hy lifting it up, as you would raise 
it in a bucket, of which the piston formed the bottom. 
This common pump is, therefore, called the sucking and 
lifting pump, as it is constructed on both these principles. 

The forcing pump consists of a forcing power added 
to the sucking part of the pump. This additional 
power is exactly on the principle of the syringe; by 
raising the piston, the water is drawn up into the pump; 
and by making it descend, it is forced out. The large 

pipe, A. B, represents the sucking 
part of the pump, which differs 
from the lifting pump only in its 
piston, P, being lJnfurni~hed with a 
valve, in consequence of which the 
water cannot rise above it. \Yhen, 
therefore, the piston descends, it 
shuts the valve y, and forces 
the water (which has no other 
vent) in the pipe, D; this is 
likewise furnished with a valve, 
Y, which, opening outwards, ad
mits the water, but prevents its 
return. The water is thus first 
raised in the pump, and then 

forced into the pipe, by the alternate ascending and de-
3cending motion of the piston, after a few strokes of 
the handle to fill the pipe, from whence the water issues 
at the spout. 

ON OPTICS. 

Optics is one of the most interesting branches of 
Natural Philosophy; it is the science of vision, and 
teaches us how we see objects. In this science, bodie. 
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are di~ided into ,'llm/HollS, 0l~aqll~, and translJarent, 
A IUIDmous body IS one that "h1l1es bv its own lilTht-as 
the sun, the fire, a candle. &c. D~lt all bcdi~s that 
shine ?re ~ot lun,Jil1l11I"; roli~hed mctal, t()r instance, 
when It shl11es with so much brillianey. is not;l lumi
DOUS body, for it would be dark if it did not receive 
light from a luminous body; it belongs, therefore. to 
the class of opaque, or dark bodies, which comprehend 
all such as are neither luminolls nor will admit the light 
to pass through them; and tnmsparent bodies are those 
which a.dmit the light to pass through them, such as 
glass and \Yater Transparent or pellucid bodies are 
frequently called mediums; and the rays of light which 
pas;, through them are said to be transmitted by them, 
Light, when emitted from the sun, or any other luminous 
body, is projected forwards, in straight lines, in 
every possible direction; so that the luminous body is, 
not only the general centre whence all the rays proceed, 
bllt every point of it may be considered as a centre 
which radiates light in every direction. A ray of light 
is a single line of light projected 
from a luminous bod ,.; and a 
pencil of rays in a co'ilection of 
rays proceeding from anyone 
point of a luminous bQdy. 

Philosophers are not agreed as to the nature of !iqht, 
Some maintain the opinion that it is a body conslstlllg 
of detached particles, which are emitted by lumin?us 
bodies, in which case the particles of light must be In
conceivably minute; since, even when t~ey cross ea,ch 
other in every direction, they do not. Illterfel'e w,Jth 
each other. Others slIppose it to be pro?lIcE'~l like 
sound, by the undulations of a subtle flUid d~ffuse,J. 
throughout all known space. In some resp~cts, lIght ~~ 
obedient to the laws which govern bodies; III others, ,It 
appears to be independent of them, ~hlls'. though Its 
course corresponds with the laws of motJ(!n, It .do~s not 
seem to be influenced by tho~e of gravity; for It ,has 
never been discovered to have weight, though a varIety 
of experiments have been made with a "iew of ascer-
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taining that point, \Ve are, however, so ignorant of 
the intimate nature of light, that we shall confine our 
attention to such of its properties as are WE'll ascer
tained. 

To return then 10 the examination of the effects of 
the radiation of light from a luminous body ;-since the 
rays are projected in straight lines, when they meet with 
an opaque body through which they are unable to pass, 
they are stopped short in their course; for they cannot 
move in a curve line round the body. The interruption 
of the rays of light by the opaque body produces there
fore darkness on the opposite side of it; and if this 
darkness faIl upon a wall, a sheet of paper, or any object 
whatever, it forms a shadow; for shadow is nothing 
more than darkness prodnced by the intervention of an 
opaque body, which prevents the rays of light from 
reaching an ohject behind it. 

A If the luminous body, A, be 
~ larger thaa the opaque body, B, 

t;' J~l ( ~~>.'C'7."I. "'_ the shadow will gradually dimi-
.. _/c- '' __ ''C.~.<fl:'~.".-'· nish in size till it terminates in a 

point; if smaller, the shadow will continually increase 
in size, as it is more distant from the object which pro-

[\~lr~t~;~ ~~~:;~~: ?f:'e~:~~ 
li!?l~~~ill'l·~~}i I!'~~)~ cording to th~ dis-
1
·,r..l1il"'1 .·,,,-II!I;I'I ,1:,,1 r, f h I 
"~bRi~:' 1;r:'i~~ll.1 i~iI::'~ \;' tance 0 t e severa 
I" ",= II~ . ~~ surfaces neD E on ~ - (I:B f'~~r;L.. , , , , , 

E J) ~ which it is described. 
~ow what ~ecome.s of the rays of light which opaque 

bO~les .arrest 111 t~elr course, and the interruption of 
~v]llch IS the occaSIOn of shadows? 'rhis leads to a very 
lmportant property of light, Rejtect£on. 

\Yhen rays of light encounter an opaque body, which 
they cannot traverse, part of them are absorbod by it, 
and part are reflected, and rebound as an elastic ball 
:which is struck against a wall. Light, in its reflection, 
IS g?verned by the same laws as soJid perfectly elastic 
bodIes. If a ray of light fali perpendicularly en an 
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opaque body, it is reflected back in the same line towards 
the point wh.ence it proc~eded; if it fall obliquely, it is 
reflected oblIquely, but III the opposite direction the 
angle of incidence being equal to the angle of refledtion. 
If the shutters be closed, and a ray of the sun's liO'ht 
adm.itted throng? a yery small aperture, and reflectel'by 
a mIrror on whICh the ray falls perpendicularly, but 
one ray is seen, for the ray of incidence and that of 
reflection are both in the same line, though in opposite 
directions. and thus are confounded together. The ray, 
therefore, which appears single, is in fact double, being 
composed of the incident ray proceeding to the mirror, 
and the reflected ray returning from the mirror. These 
~~~""W may be separated by holding the mirror, nI, 

/I~ 
in such a manner that the incident ray, 
A B, shall fall obliquely upon it; then the 

A A reflected ray, B c will go off in another 
direction. If a line he drawn from the point of inci
dence, B, perpendicularly to the mirror, it will divide 
the angle of incidence fi'om the angle of reflection, and 
these angles will he equal. 

It is by reflected rays only that we see opaque objects. 
Luminous hodies send rays of light immediately to our 
,eyes; but the rays which they send to other bodies are 
invisible to us, and are seen only when reflected or 
transmitted hy those bodies to our eyes. 

Let us now examine by what meabs the rays of light 
produce vision. Thev enter at the pupil of the eye, and 
proceeding to the reti~a, an expansion of the optic ner~e, 
which is situated at the b:Jck of the eye-ball, there descnbe 
the fio-ure celour and (y,·i.h the exception of size) form a 

b' , • 
complete representation of the object from whICh ~hey 
proceed. If the shutters be closed, and a ray of light 
lidmitted through a small aperture, a pictu~·e ~ay ~e 
seen on the oppo~ite wa~l ~imilar . to th~t. whl:~ IS de~l
neated on the retma of t.le eye; It exhHJlts a pIcture 10 

miniature of the cran1en, an'd the landscape would be 
perfect were it nC: reversed. This picture ~s prod~ced 
by the rays of liq;ht reflected from the varlOUS obJects 
in the garden, and which are admitted through the hole 
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in the windmv shutter. It is called a camera obscura, 
(dad" chamber,) fi·~m. t.he necessity of darkening the 
room in order to exhibit It. 

The rays froll the glittering weathercock at the top 

of the building A, represent it at a j for the weathercock 
being much higher than the aperture in the shutter, only 
a f"w of the rays, which are reflected by it in an 
obliquely descending direction can find entrance there. 
The rays of light moving always in straight lines, those 
which enter the room in a descending direction will 
continue their course in the same direction, and will 
consequently, fall upon the lower part of the wall op
posite the aperture, and represent the weathercock. 
reversed in that spot, instead of erect in the upper
most part of the landscape; and the rays of light from 
the steps, B, of the huilding, in entering the aperture, 
ascend, and describe them in the highest instead of the 
lowest part of the land~cape; whilst the rays proceeding 
from the part which is to the Left, describe it on the 
wall to the right. Those which are reflected by the 
walnut-tree, t' D, to the right, delineate its figure in the 
picture to the left, (' d. Thus the ra}s, coming in 
different directions, and proceeding always in straight 
lines, cross each other at their entrance through the 
apertures; those from above proceed below, those from 
the right go to the left, those from the left towarus the 
right; thus e\'ery object is represented in the picture as 
occupying a situation the very reverse of that which it 
does in natul'e, excepting the flower-pot, E F, whi>Ch, 
though its position i~ reversed, does not change its 
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eituation in the lat;'dscape, for being immediately in front 

of the aperture, Its rays fall perpendicularly upon it, 

and consequently proceed perpendicularlv to the wall 

,,:here the! d~lineate the object. It is thus that th~ 
picture ~f ob:lects is painted on the retina of the eye. 

The pupil of the eye, through which the rays of light 

enter, represents the aperture in the window-shutter' 

lind the image delineated on the retina is exactly simila; 
to the picture on the wall. 

The ?ifferent apparent dimensions of objects at dif

ferent distances proceed from our seeing, not the objects 

~hemselves, but merely their image on the retina. Here 

IS represented a row of trees, as v iewed in the camera 

obscura; the direction of the rays from the objects to 

the image is expressed by lines. Observe that the ray 

which comes from the top of the nearest tree, and that 

which comes from the foot of the same tree, meet at 

the aperture, forming an angle of about twenty-five 

degrees; this is called the angle of vision, being 

that under ,,-hich we see the tree. These rays 

cross each other at the aperture, a1"1 represent the tree 

inverted in the camera obscura. The dimensions of the 

image are considerably smaller than those of the objf'ct, 

but the proportions are perfectly preserved. The upper 

and lower ray from the mo~t distant tree, form an angle 

of not more than twelve or fifteen degrees, and an imnge 

of proportional dimensions. Thus two ohjects of the 

sam~ size as the two trees of the avenue, form figures 

of differe~t sizes in the camera obscura, according tv 

their distance, or, in other words, according to the angle 

of vision under which they are seen. ., 

In sculpture we copy Nature as she really eXists; l.n 

painting we represent her as she appears to us-that 19 

to say, we do not copy the objects, but the image they 

form on the retina of the eye. 
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\, e cannot judge of the velocity of a body in motion 
uriless we know its distance; for, suppo~ing two men to 
set off at the same mODlent from A and B, to walk each 
to the end of their respective lines C' and D, if they per
form their walk in the same space of time, they must 

._-~A 
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have proceeded Ht a very difl:erent 
rate; nnJ yet to an eye siluated at 
E, they will appear to have moved 
with equal velocity, because they 
will hoth have gone through :m 
equd number of degrees, though 
over a Hry unequal length of 
ground.-:~jght cannot be implicitly 
relied on: ;t deceives us both in 
regard to the size ano. the di~tance 
r,f objects--indeed our senses would 

be very liable to lead us into error, if experience did not 
set us right. Nothing more convincingly ::-hows how 
requisite experience is to correct the errors of sight, than 
the case of' a young man who wai3 blind ii'om his iniancy, 
and who recovered his sight at the age of fourteen. by 
the operation ei' couching. ~\ t first he had no idea 
either of the s: ze ':>1' distance of ohjects, but imagined 
that everything he saw, touched his eyes; and it was 
not till after having repeatedly felt them, and walked 
from one object to another, that he acquired an idea of 
their respective dimensions, their relative situations, and 
their distanc2s. 

Since an image is formed on the retina of each of our 
eyes, it would seem that "'c ought to see obj2cts double. 
In fact, however, we do not; and perhaps the best so
lution whi.:h has been offered of the difficulty is this, 
that the action of the l'ays on the optic nerve of each 
eye is so perfectly similar, that they produce but a single 
sensation; the mind, therefore, receives the same idea 
from the retin!.l_ of both eyes, and conceives the object 
to be single. Besides, each eye refers the ohject to 
exactly the same place, from which we unconsciously 
conclude that there can be but one object. Persons 
ailiicted with a disease in one eye, which prevents the 
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rays of light from affecting it in the same manuer as the 
other, frequeutly sec double. 

'l'heimageofan ohjectin a looking-glass is not inverted, 
bec'ause the rays do not enter the mirror by a small 
aperture, and cross each other, as they do at the orifice 
of a camera obscura, or the pupil of the eye. 
vYh~n a man views himself in a mirror, the rays 

from hIs eyes fall perpendicularly upon it, and are re
flected in the same line; they proceed, therefore, as if 
they had come from a point behind the glass, and 
the same effect is produced as if they proceeded from 
an image of the object described behind the glass, and 
situated there in the same manner as the object before 
it. This is not the case only with respect to rays 
falling perpendicularly on the glass, but with all others. 
-Thus, a ray proceeding from the point c to D is 
reflected to ~, aud arrives '" 11 

there in the same manner as ~~ k=----~~---="O';;'~ 
if it bad proceeded from E, &~1 i:!~l j"': 
a point ,behind the gl~ss, at t~e',;~\ ~~~ ::\ 
same dIstance from It as C IS "~c~ ~,-J 
. e f' Jl r' 
1D lront 0 It. v 

A man cannot see himself in a mirror if he stand to 
the right or to the left of it, because the incident rays 
falling obliquely on the mirror will be reflected obliquely 
in the opposite direction, the angles of incidence and 
reflection being equal. 

There are three kinds of mirrors used in optics; the 
plane or flat which are the common mirrors, convex 
mirrors, and concave mirrors. The reflection of the 
two latter is very different from that of the former. 

The plane mirror which, as we have seen, do:s not 
alter the direction of the reflected rays, forms an Image 
behind the glass exactly similar to the object be~ore it; 
for it forms an imao-e of each point of the object at 

I:> h . 
the same distance behind the mirror, that t e pomt 
is before it· and these imaO'es of the different points 
together make up one imag~ of the ,:nole object, A 
convex mirror has the property of m~k.mg the r~flected 
rays diverge, hy which means it dimlDlshes the Image j 

and a concave mirror makes the rays converge, and, 



under certain circumstances, magnifies the image. Let 
us beain by examining the reflection of a concave mirror, 
when b this is formed by a portion of the e.deriol' surface 
of a sphere. If several parallel rays fall upon it, that 
ray only which, if prolonged, would pass through the 
eentre, or axis of the mirror, is perpendicular to it. In 
order to avoid confusion, we haye drawn only three 
parallel lines, AB, CD, EF, to represent rays fulling on 

the convex mirror, }fN; 

the middle ray, you will 
observe, is perpendicu
lar to the mirror, the 
others fall on it obliqu,:,-

o~-=,",-- ___ ---"'-c 1y.-'1'he three rays 
/il.----=-]: being paraPel would all 

be perpendicular to a 
flat mirror; but no ray 
can fall perpendicularly 
on a spherical mirror, 

which is not directed towards the centre of the sphere, 
just as a wej~ht falls perpendicularly to the earth when 
gravity attracts it towards the centre. In order, therefore, 
that rays may fall perpendicularly to the mirror at Band 
F, the rays must be in the direction of the dotted lines 
which meet at the centre, c, of the sphere, of which the 
mirror forms a portion. 

Now let us observe in what direction the three rays 
AB, '~n, EF, will be reflected. The middle ray falling 
perpendicularly on the mirror will be reflected in the 
same line; the two others falling obliquely, will be re
flected obliquely to G and H, fill,the clotted lines are per
pendiculars, which divide their angles of incidence and 
reflection, or they will proceed as if they came from the 
point r.; and since we sec objects in the direction of the 
reflected ray, we ~h<lll see au' im~lge, answering to that 
\yhich would he produced hya body placco. at L, which is 
the point at which the reflected ray", ifcontiuued through 
the mirror, would unite and lurm an image. This point 
is equally distant from the surface and centre of the 
sphere, and is called the imaginary focus of the mirror. 
A focus is a point at which rays unite :-the focus to 
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wbich parallel rays converg:e is caned the prilu;/pd 
focus. In the present cast: the focus is called all '/mUa 
!]inaJr// focus. because the rays only appem' tu unite there, 
or rather proceed after reflection in the same direct ion 
as if they came from behind the mirror, from that point; 
for they do not pass through the mirror, sil~ce they are 
reflected by it. 

A concave mirror is formed of a portion of the hlte'fnal 
surface of a hollow sphere, &c" and its peculi.ar property 
is to make the rays of light cOll\·erge. If three parallel 
;rays, A B, C D, E F, fall on the concave 
mirror, )1 :-.c, the middle ray wiI! be re
flected in the same line being in the 
odirectioll of the axis of the mirror, and 
the two others will be reflecteJ obliquely 
.as they fall obliquely on the mirror. 

A-~'." .• '" .,' Et 
(' .•..••.••. I/. ;,; 

" ... ~"··'>2. "';ti 

The two dotted perpendiculars divide their angles of 
incidence and rdiection: and in order that these angles 
may be equal, the two ohlique rays must be reflected to 
to, where they will unite to the middle ray. Thus, 
when any number of parailel rays fallon a concaye 
mirror, they are all reflected -to a focus; ,for in propor
tion as the rays are more distant from the axis of the 
mirror, they fuU more obliquely upon it, and are more 
obliquely reflected; in con seq uence of which they come 
to a focus in the direction of the axis of the mirror; 
and this point is not an ima,ginary focus, (as with the 
'convex mirror,) hut the true fO'cus at which the rays 
unite. If rays fall convergent on a· 
<concave mirror, they are sooner brought ~~. 
to a focus, L, than parallel rays; their ...... ·--.· ... 2 
focus is. therefore nearer to the mirror -.... - •. -':-.:s 
M N. Divergent r.ays are brought to a N 

more distant locus than parallel rays 
. where the focus is at L; but the principle focus of 

mirrors, either -convex- or concave, is 
-equally dil"tant from tlle centre and 
the surface of the sphere. If a me
tallic concaovc mirror of polished tin 
he exposed to the sun, the rays will 
be collected into .a very brilliant locus; and a piece 

Q 
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of paper held in this focns will take fire; for rays oC 
ll"ht cannot be concentrated without accumulating a 
pl':"oportional quantity of heat; hence cuncave mirror~ 

- have o'otaineu the name of burn-
ing mirrors. If a buming taper 
be placed in the focw" the ray 
which falls in the direction of 
the axis of the mirror will be 
reflt:cted back in the same line: 
but two other rnys, d.rawn from. 
the focus, and falling on the mirror 

at Band F, will be reflected to A and E.-Therefore th(~ 
rap which proceed fro111 a light placed in the focus of 
a concayc mirror fall divergent upon it, ntll! are reflected 
parallel; it is exactly the reverse of the ±~)l'mer figure, 
in which the rays fell parallel on the mirror, and were 
reflected to a focus. In other words, wh::.'n the incident 
rays are parallel, the reflected rays converge to a 
focus; when thl' incident ra:>'s proceed £l'om the focus, 
they are reflected parallel; this is a very important law 
of optics, 

ON REFRAOTION AND COLOURS" 

Refl'act/oll is the effect which transparent mediums
produce 011 li3:ht in its p:}':'~lSje thro'Jg'h them. Opaque 
bodies rei1ect the rays, and transparent bodies transmit 
them; but it i~ foulld that if a ray, in passing from one 
medium into another of dilrerent dellsity, fall obliquely, 
it is turned out of its course. The power which causes 
the deviation o~' the ray is not fully understood; but 
the "ppearances are the same as if the ray (supposing it 
to b2 a succession of moving particles, which is for this
purpose the most convenient way of considering it.) 
wal' attracted hy the denser medium more strongly than 
bv the rarer. Let us snpnose the two mediums to be 
air and water: when a ray of light passes fi'om air intI} 
water, it appears to be more strongly attracted by the 
hlttel'. 1f then a ray, .\ B, fall perpendicularly on water, 
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the attraction of water acts in the same direction ail 
the course of the ray; it will not therefore cause a 
deviation, and the ray will proceed straight on to E; 
hut if it full obliquely as thE' ray C TI, 

the water will attract it out of its 
course. Let us suppose the ray to 
have reached the surface of a denser 
medium, and that it is thpre affected 
by its attraction. If not counteracted 
by some other power, this attraction 
would draw it perpendicularly to the 
water at B, towards E; but it i~ also impelled by its pro
jectile force, which the attraction of the denbcr medillm 
cannot overcome; the ray, therefore, acted on by both 
these powers, moves in a direction between them, and 
instead of pursuing its original course to D, or hein~ im
plicitly guided by the water to E, proceeds towards F, 

so that the rays appear bent or broken. 
If a shilling he placed :.It the 

bottom of an empty teacup, and ~;F',..~~ 
the teacup at such a distance 
from the eye that the rim shall 
hide the shilling, it will hecome 
,-isible by filling the cup with 
water. In the first instance, the 
rays reflected by the shilling are 
directed higher than the eye, but 
when the cup is filled with water, they are refracted by 
its attraction, and bent downwards at quitting it, so as 
to enter the eye. ,Yhen the shilling becomes visihle by 
the refraction of the rav you do not see it in the situa
tion which it really oc~~pies, but an image of it hir.;her 
in the cup; for as objects always appear to be situated 
in the direction of the rays which enter the eye, the 
shilling will be seen in the direction of the refracted 
ray at B. The manner in which an oar appears bent 
in water is a similar effect of refraction. V\'hen we 
see the b-ottoUl of a clear stream. the rays which it re
flects, being refracted in their passage from the water 
into the air, will make the bottom appear more elevated 
than it really is, and the water will consequently appear 
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mote shallow. Accidents have frequently been occa
sioned by this circumstance; and boys who are in the 
habit of 1>athing should be cautioned not to trust to the 
apparent ~hallowness of water, as it will always prove 
deeper than it appears. 

The refraction of light prevents our seeing the hea
venly bodies in· their real situation. The light they 
send to u.s being refracted in passing into the atmos
phere, we see the sun and ~tars in the direction of the 
refracted ray. If the sun were immediately over our 
.heads, its rays falling perpendicularly on the atmos·· 
phere would not be refracted, and we should then see it 
in its true situation. '1'0 the inhabitants of the torrid 
zone, where the sun is sometimes vertical, its rays are 
then not refracted. There is, however, another obstacle 
to sec the heavenly bodies in their true situation, which 
affects them in the torrid zone as well as elsewhere. 
Light is about eight minutes and a half in its passage 
from the sun to the earth; therefore, when the rays 
r~ach us, the sun has quitted the spot he occupied on 
thcir departure; yet we see him in the direction of 
those rays, and consequently in a situation which he 
had abandoned eight minutes alid a half before. In 
speaking of the sun's motion, we mean his apparent 
motion, produced by the diurnal rotation of the earth, 
for the effect being the same, whether it be our earth 
or the heavenly bodies which move, it is more easy to 
represent things as they appear to be, than as they 
really are. 'l'he refi'action of the sun's rays by the 
atmosphere renders the days longer, as it occasions our 
seeing an image of the sun, 1>oth before he rises and 
after he sets; for 1>elow the horizon he still shines upon 
the atmosphere, and his rays are thence refracted to the 
earth, !;<o likewise we see an image of the sun before 
he rises, the rays that previously fall upon the atmos
phere being reflected to the earth. 

If light radiating from a luminous body continues to 
pass through a medium of the same density its direction 
remains unchanged; but if it passes from one medium 
to another of a di.tj'erent, its directiou becomes different; 
and the angle formed by lines representing the former 
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and latter directions makes what is called the angle of 
,·efraction. 

vVhen rays of light filll perpendicularly on a surface 
they are not at all refracted-the exceptions to this rule, 
if any, are so rare that they need not be noticed. But 
when they fall obliq llely oli the surface of the second 
medium, if they pa..;s from a lcss to a more dense me
dium they are turned tOWCl1'ds, if from a more to a less 
dense medium they are turned fl'om a perpendicular to 
that surface. If, however, they fall very obliquely they 
are reflected, instead of being refracted. If the density 
of the medium gradunlly increase they will describe a 
curve; as, for instance, when they pass through the 
atmosphere. \Yhen the two opposite surfaces of a me
dium are parallel, the direction of the ray is changed, 
but after passing the medium it becomes parallel to its 

. former path. Thus iu passing through a pane of glass; 
the rays suffer two refractions, which being in contrary 
directions, produce nearly the same effect as if no re
fraction had taken place. 

A A represents a thick pane of glass seen edgeways. 
·When the ray B approaches the glass 
at c it is refracted by it; and, instead 
of continuing its course in the same 
direction, it paSBes through the pane 
to D; at that point, returning into the 
air, it is again refracted by the glass, A 

but in the contrary direction, and in consequence p;o
ceeds to E. ?\ ow the ray D c and the ray D E bell1g 
parallel, the light does not appeal' to have suffered ,any 
refraction; for if a ray of light passes ii'om one ~edmm 
into another and throuah that into the first agall1, the 
two refracti~ns being equal and in oppos~te ~ire~tions, 
no sensible effect is produced; fO,r the dlrect~on IS the 
same, and the little space by whlCh the ;ay lS th~own 
to one side, is necessarily less than th~ tlllck?ess of. the 
medium, and the thickness of a pane of glass IS too httle 
to be worth considering. But this is th,e case only when 
the two surfaces of the refracting medlUm are parallel 
to each other: if they are not, the two refractions may 
be made in the same direction, and may cause .the 
rays to come to a focus at a point beyond the mediuTl}. 



342 

Lenses are of variou.~ forms as here represented. 

~a:i~l~edo~e P:~~~-~~;~~'\?~/r~~ A~\) tt7 fA \;!.-l 
other rouud~d; B is ~ plano- ••... :1. r.' ,ji II 
concave, havmg one sidc ho1-:, ,\ ,,) '\ 
low; c is a double-convex," <~ \C, j,_-,u 

and has both sides rounded; D is a double-concave, 
with both sides hollow; E is a meniscus (so called 
from its moon shape,) and has one side convex, and 
the other concave. The property of those which have 
a convex surface is to collect rays of light to a focus; 
and those which have a concave surface to disperse 
them. 

The following diagram will give some idea of the 
manner in which light is affected by being transn,itted 
through media of greater density and bounded by plane, 
convex, or concave surfaces: 

The following will show how paraJlel, &c., rays are 
brought to a focus by convex, or made to diverge by 
concave lenses: 

It is evident that conver~ent rays become more con
vergent with convex lenscs, and divergent rays more 
divergent with concave lenses. 

'~T e shall next explain the refractions of a triangular 
piece of glass called a prism. The sides are flat; it 
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~
I' A.. cannot therefore bring the rays to a fo" 

.... __ po cns, nor can its refraction be similar to 
~hat of' a flat pane of glass, because 

. It .has not two sides parallel. The re" 
fr~ctlOns of the l?ght, on entering and on quitting the 

. prIsm, are both 111 the same direction.· On entering 
the prism P, the ray is refracted from n to c and on 
quitting it, from c to D. If the window-sh~tters be 

. -closed, and a ray of light, admitted through a small 
-aperture, fall upon a prism, it will he refracted, and a 
lIpectfllID, A B, representing all the coloms of the rain-

bow will be formed 
d=iI<l<L"\ o~ .the . oppo~ite wall. 

A ~~=i/;it,:" I~ IS dIfficult to COll-

~ ~:lf;7i"~"~ cli'.'::, how a piece of 
--__ ,J"r(l;lcl • =w,,, ,', wbte glass can pro-

dLl:e such a variety of 
brilliant colours; but the fact is, that the colours are 
not fonned by the prism, j)ut existed in the ray previous 
to its refraction; for the white rays of the sun are com
posed of coloured rays, which w;len blended together, 
~ppear colourless or white. 

Sir Isaac N ewt')!1. to ,,,hom 1ye (Ire indebted for the 
most important discoveri?~ re~pecting light .and colours, 
was the first who di"iJed a white ray of light, and 
found it to consist of '~n assemblage of' coloured rays, 
which formed an image UpO:1 the wall, such f!S is ex
hibited, in which are lli.;playecl the following series of 
>colours-red, orange, yellov>" greell, blup, indigo, and 
·violet. Now a prism separates theGe coloured rays by 
refraction. It appcCl"S that the coloured rays have 
different degrees of refnmo'ibility; in passing through 
the prism, therefo1'e, they take different directions, 
according to their susceptibility of refraction. The 
violet rays deviate most from their original course; 
they appear at one end of the spectrum, A.~. Oon
tiguous to the violet are the indigo rays, being tho~e 
Which have somewhat less refrangibility; then fonow, m 

" * This will at once appear, as in the e~sc of the lens, by drawing 
.pel'pendiculal's to the surface of the pns1l.I where tl.J{) ray entel'i 
.l\l.l2d quits it. 



,'llcces~ion, the blue, green, yellow, orange, and ia~rl:v, 
the red, which aTE' the lea3t refrangillle of the coluurco, 
rays. The union of' these colours, in the proportions in 
which they appear in the spectrum, produces in (IS the 
idea of whiteness. I f a card be pninteu in compart
ments with thc.-:e seven colours, and whirled rapidly on 
a pin, it will appear white. But a more decisive proof 
of the composition of a white ray is afforded by re
,miting these colonred rays, and forming with them a 
ray 01 white light This can be done by letting the 
coloureu rays, which h<l\"e been separateu by a prism, 
fid1 upon a'lens, WhlCh will make them converge to a 
tocus; and when thus re-uniteu, they will appear white,. 
3S they Jid before n:-fi·action. The prism, P, separatei> 
a ray of white light 
into seven coluured :p .... L.L 
l'uys: aml Il\(: lens, L L, ~~i:::)~~ 
Imugs them to a focus 'W"'-'-~~ 
at E, where they again '~ 
appear white. Thus by L 

meall~ o( a prism and a ll'\I,', we can take a ray of white 
light to piece;;, and put it together again. 

This division of a ray of white light. into JifFerent 
colours, being cansed by the une-quit! reii-dr't.~ibility of 
the uift'erent coloured rap must take place, more or 
le~s, Whel1PVer the ray SllHI.T~ refi'<lction. Thus the 
Tainoow, which exhibits a ~erics of colours so analogous 
to thuse of the spectrum, i,~ formed by the refraction of 
the sun's rays in their pass,ig:e through a shower of rain, 
CI cry drop of which acts i1.~ a prism, in separating the
colored r:lys a3 thc'y pass throllgh it. 

A body appear;; til be of the colour which it reflects;
as we see it only by reflected rays, it can appear but of 
the colour oftllOse rn,\ s. Thus the g-rass is green, because 
it absnrl)s all execpt the 1.("1'(:('1) rays; it is, thcr('I()re, 
tllc,,(' only which the gra,,3 and trees reflect to our eyes, 
alld which makes them appear ;,;rl'ell. The sky and 
tlow('rs, in the same manner, reflect the yarious colollrs 
of \\hieh they ap[li',ir to us: the rose, the red rays ;. the, 
lipkt, blue: the jonquil, the yellow, &c. If anyone· 
should ima~ilJC' that these are the permanent colours ot 
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the grass and flowers, he would be mistaken. \\'hen
~ver . we see tho.se colours the objects must be 
IllllmlD.ated; aud ltght, from whatenT source it pro
ceeds, IS of the same nature, composed of' the various 
coloured rays, which paint the grass, the flowers and 
CVf'ry coloured object in nature. Objects in the' dark 
have no colour, or are black, which is the same thinO'. 
'We can neyer see ohjects without light. Light is cod:
posed of colours, therefore there can be no light withont 
colour5; and though every object is black, or without co
lour in the dark, it becomes coloured as ~,)on as it 
becomes visible. 

Bodies which reflect all the rays :11'e white; those 
which absord them all are black. Between these ex
tremes they appear lighter or darker, in proportion to 
the quantity of rays they reflect or absorb. A rose is 
of a pale red; it approaches nearer to white than black, 
it therefore refl~'cts rays more abundantly than it absorbs 
them. Pale-coloured bodies reflect all the coloured 
rays to a certain degre::, which produces thei~ paleness, 
approaching to whitenc8s; but one colour they reflect 
more than the rest; this predominates over the white, 
and determines the colour of the body. Since, then, 
bodies of a pale colour in some degree reflect all the rays 
of light, in passing through the various colours of the 
spectrum, they will retlect them all with tolerable 
brilliancy, but will appear most vivid in the ray of their 
natural colour. The green leaves, on the contrary, are 
of a dark colour, bearing a strongC'r resembhlnce to 
black than to white: they have, therefore, a gTeater 
tendency to absorb than to reHect rays. ml1~ often ap
pears green by cantlIe-light because this light is less 
pure than that of the sun; and when refracted b~ a 
prism, the yellow rays predominate: and as the admIX
ture of blue and yellow forms green, the superabun~ce 
of yellow gives to blue bodies a green~sh hue .. 

'rhe sun appears red through a fog, OWl~g to .the 
red rays having a greClter momentum, wInch gl,;es 
them power to traverse so dense an atmosphere. . I: or 
the same reason the sun generally appears red at nsmg 
and setting: as the increased quantity Of atmosphere 

Q~ 
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which the oblique rays must traverse, 10!J.ded with the 
mists and vapours which are usually formed ~t those 
times, prevents a larger proportion of the other rays 
from reaching us. The colour of the atmosphere, 
commonly called the sky, is hlue ;--nolV since all the 
rays traverse it in their pa~sage to the earth, it would 
be natural to infer that it should b(;' white; but we must 
not forget that we see none of the rays which pass 
from the SUll to the earth, excepting those which meet 
our eyeti; and this happens only if we look at the sun, 
and thus intercept the rays, in which case, we know it 
appears white. '1'he atmosphC're i~ a transparent medium, 
through which the sun's rnys pass freely to the earth; 
but when reflected back into the atmosphere, their mo
mentum is considerably diminished, and they havc not 
all of them power to traverse it a second time. The 
momentum of the blue rays is least; these, there
fore, are the most impeded in their return, and are 
chiefly reflected by the atmosphere; or it may be that, 
without any questiun of momentum, the colour which 
the particles of' air must readily reflect is blue-just as 
grass reflects the grcen, or a rose the red rays. This 
refl~ction is performed in every possible direction; so 
that wherever we look at the atmo~phere, some of these 
rays falls upon our eyes; hence we see the air of a blue 
coloUl'. If the atmosphere did not reflect any rays, 
though the objects on the surface of the earth would he 
illumined, the skies would appear perfectly black. This 
woul(l not only be very melancholy, but it would be 
pernicious to the sight, to be constantly viewing briO'ht 
ohjects against a black sky. 0 

vVhen bodies change their colours, as leaves which 
wither in autumn, or a spot of ink which produces an 
iron-mould on linen, it arises from some chemical 
change, which takes place in the internal arrangement 
of the parts. by which they lose their tendency to 
reflect certain colours, and acquire the power of reo 
fleeting others. A withered leaf thus no lOllO'er reflects 
the blue rays: it appears,therefore, yC"110~~ or has a 
slight tendency to reflect several rays which produce a 
dingy brown colour, Au ink-spot on linen at first 
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absorb9. alrthe rays; but exposed to the air, it uudergoes 
11. chenllcal change, and the spot partially regains its ten
dency .to reflect the yellow rays; and such is the colour 
of the Iron mould. 

ON THE STRUCTURE OF THE EYE. 

The body of the eye is of il spherical form. It has 
two membraneous coverino's' the external one aaa ., b , , , 1:!f. 

~aIl~d t~e sclerotica: this has a pro
JectIon m that part of the eye which 
is exposed to view, bb, which iscaU
ed the cornea, because when dried , , 
it has nearly the consistence ofverv 
fine horn,and is sufficientlytranspa"_ 
rent for the light to obtain free pas
sagethroughtit. The secondmem-

brane which line:; the cornea, u:1d er:.velopes the eye, is 
called the choroid, cc: this has an opening in front, just 

beneath the cornea, wilich forms 
~~"'~ thc pupil, dd, through which the 

_, __ ,;/,:~~~:,,:~, ',-,. raY~lo~light pass lind to the eye. The 
~ ~;P-[~J-'\:,\ pUpl IS SUITOU!1( e by a coloured 
,,/~ 'l.. ___ "f'\ b d f fib 11 1 h " -'_,",;;,.,""'/ or CT 0 res, ca ec t e IriS, ee, 

------ ,-;rhich byitsmotiJn al,vayspre~erves 
the pupil of a circular form, whether it be expanded in 
the dark, or contracted by a strong light. 

'fhe construction of the 85'8 is so .admirable, that it is 
capable of adapting itself, 1110re or· less, to the circum
stances in which it is placed. In a faint light the pupil 
dilates so as to receive an additional quantity of rays, 
and in a strong light it contracts, in order to prevent the 
intensity of the light from injuring the optic nerve. 
The eyes suffer pain, when, from darkness, they 
suddenly come into a strong light; for the pupil being 
dilated, a quantity of rays rush in before it has time to 
contract. And when we go from a strong light into 
obscurity we at first imagine ourselves in total dar1~
ness; lor a sufficient number of rays cannot gam 
admittance into the contracted pupil to enable us to 
distinguish objects; but in a few minutes it dilates, anCl 



we clearly perceive what was belore invisible. 'J'he cIlO
roid, ce, is covered with a black sub"tance, which serve~, 
to absorb all the rays that are irregularly reBecteu, and 
to COllvert the body of the eye into a more perfect 
camera ulJ:\2unl. \"hen the pupil is expanded to its 
utmost extent, it i~ capable of admitting ten times the 
quantity oflight that it does when most contracted. In 
cats, and animals, which are said to see in the dark, 
the power of dilatation and contraction of tbe pupil is still 
greatel'; it is computed that their pupils may receive 
one hundred times more light at one time than at 
another.-vYithin these coverings of the eye-ball are 
contained three transparent sub~tances, called humours. 
The first occupies the space immediately behind the 
cornea, and i~ called the aqueous humour, .If, from its 
liquidity and its resemblance 10 water. Beyond this is 
situated the crystalline humom, gg, whieh derives its
name from its clearness and transparency: it has the 
form of a lens, and refracts the rays of light in a greater 
degree of perfection than any that have been constructed 
by art: it is attached oy fiores, '111m, to each side of the 
choroid. The bal:k part of the eye, between the 
crystalline humour and the retina, is filled by the 
vitreous humour, hh, which derives its name ii'olll a 
resemblance it is suppos,,~d to bear to glass or vitrified 
substances. The membraneous coverings of the eye 
are intended chiefly for the prescnation of the retina, 
h, which i~ hy far the most important part of the eye, as 
it is that which receives the impre,.~ion of the objects of 
sight, The retina consists of an expansion of the optic 
nerve, of perfect whiteness; it proceeds from the brain, 
enters the eye at n on the ~ide next the nose, and is fin
ally spread over the interior surface oftbe choroid. The 
rays of light which enter the eye by the }Jupil, are re
iracted by the several humours in their passage through 
them, and unite in a Cucus on the retina. 

Hays proceed fi'om bodies in all possibJe directions. 
\Ye must, therefore, consider every part of an object 
which sends rays to our eyes as points irom which the 
rays diverge, as from a centre. Divergent rays, on 
entering the puril, do not crolls each other; the pupil, 
however, is sufficiently large to admit a small pencil of 
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them; and thes!:', if not refractc<l to a fl)l'lH by the 
humours, wouILl l'olltinue din'rgillg niter the\: hac1 
passed the pl~pil, w"lI,ill t::ll l1i~pl'r~ed upon the ;'etina, 
and thus the Ima~e uf .a sll1g1e point would be expanded 
~ver a large purtlOn.of the retina. The di yergent rays 
froll1 e,:er?' other pUlllt, of the object would be spread 
over a sll1lllar extent ot ~p,IL''', and would interfere amI 
be confoUl,lded with the tir"t. so that no distilJct image 
could be formed on the retina. The refraction of the 
several .humour" unites the whole of a pencil of rays 
proc~edll1g .from anyone point (Jf an object, in a corres
pondtng pomt on the retina, and the image is thus ren
dered distinct and strOllO'. 

~rhat imperfection of ~ght which arises from the eyes 
be~ng too prominent, is owing to the crystalline humour 
belllg too convex; in C(Jllo?q uence of which it retracts 
the rays too much, and collects them into a focus, before 
they r('[1ch the retina. From this focus, the rays pro
ceed diYerging, and consequentl.,! from a very cont'llsed 
image on the retina. 'l'his is the defect of' short-sighted 
people: and it is remedi('cl IJY bringing the ooject nearer 
to the eye: for the nearer an ohject is brought to the 
eye the more divergent the mrs fall upon the crystalline 
humour, and conseq uently do not so soon c;,lwerge to a 
focus. This focus. theref.)l'e, either filll upon the retina, 
or at least approaches nearer to it, and the object is pro
portionally distinct. The nearer, thereilwe, ail object is 
brought to the crystalline or to a lens, the further the 
image recedes behind it. But short-sighted persons 
have another resource for objects which they cannet 
permit to approach their eyes. This. is to place a .con
cave lens before the eye, in order til 1l1creaSe the dr":T
gence of the rays, the efFect of a concave lens,. bemg 
exactly the rev-erse of a convex one: 1:y tl:e aSslsta!}C~ 
of such glasscO', therefore, the rays from .\ dlstant ~bJecc 
fall on the pupil as divergent as those from a le';s dIstant 
object; and with short-;;ighted people, they throw .the 
image of a distant object back as far as the :-etma. 
Those who suffer from the crystalline humour bemg too 
flat, apply an opposite remedy: that is to say,. a co~vcx 
lens to make up for the deficiency of conveXIty of the 
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crystalline humour. Thus elderly people, the humours 
of whose eyes are decayed by age, are under the 
necessity of using convex spectacles; and when deprived 
of that resource, they hold the objects at a distance 
from their eyes, for the more distant the object is from 
the crystalline, the nearer the image will be to it. These 
two opposite defects are easily comprehended; but the 
greatest difficulty remains, namely, how any sight can be 
perfect; for, ·if the crystalline humour be of' a proper 
degree of convexity to bring the image of distant objects 
to a focus on the retina, it will not represent nt'ar objects 
distinctly; and if, on the contrary, it be adapted to give 
a clear image of near objects, it will produce a very im
perfect one of distant objects. N ow to obviate this 
difficulty, and auapt the eye either to near or to distant 
objects, power is given to us to increase or diminish in 
~ome degl'ee the convexity of the crystalline humour, 
and also to project it towards, or draw it back from the 
object, as circumstances require. In ayoung, well con
structed eye, the fibres to which the crystalline humour 
is attached, have so perfect a command over it, that the 
fucus of the rays constantly falls on the retina, and an 
image is formed equally disti !lct both of distant objects 
and of those which are near. \Ve cannot, however, see 
an object distinctly if we bring it very neal' to the eye, 
because the rays fall on the crystalline humour too 
divergent to be refracted to a focus on the retina. The 
confusion, therefore, arising from viewing an object too 
near the eye, is similar to that which proceeds from a 
flattened crystalline humour; the rays reach the retina 
before they are collected to a focus. 

vVe conclude this subject with the following beautiful 
observations on the eye, fro111 the pen of Addison: 

Our sight is the most perfect and most delightful of 
all. our senses. It fi~ls ~he mind with the largest variety 
of Ideas; converses WIth Its object at the greatest distance, 
and continues the longest in action without being tired, 
or satiated with its proper enjoyments. 'l'he sense of 
feeling can indeed give us a notion of extension, shape, 
and all other ideas that enter at the eye, except colours; 
but at the same time it is very much straitened and 
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confined in its operations, to the number, bulk, and dis
tance of its particular objects. Our sight seems de
signed to supply all these defects, and may be considered 
as a more dehcate and diffusive kind of touch that 
spreads itself oyer an infinite multitude of bodies' com
prehends the largest figures, and brings within our 
reach some of the most remote parts of the uni\-erse. 

It is this sense which furnishes the imaO'ination with 
its ideas. ,Ye cannot, indeed, hayc a si~gle imaO'e in 
the fancy that did not make its first entrance throl1011 the 

b 
sight; but we hln'e the power ofreiaining, altering-, and 
compounding those images, which we have on~e re
ceived, into all the varieties of picture and vision that 
are most agreeable to the imagination: for by this 
faculty a man in a dungeon is capable of entertaining 
himself with scenes and landscapes more beautiful than 
can he found in the whole compass of nature. 

A beautiful prospect delights the soul, as much as a 
demonstration; auLl a description in Homer has charmed 
more readers than a chapter of Ari~totle. Besides, the 
pleasures of the imagination have this adva'1tage, aboye 
those of the understanding, that they are more obvious, 
and more easy to be acquired. It is but opening the 
eye, and the scene enters. The colours paint themselves 
on the fancy with very little attention of thought Qr 
application of mind in the beholder. 1,Ye are struck, we 
know not how, with the symmetry of any tr.ing we see, 
and immediately assent to the beauty of~!Il object, with
out inquiring into the particular causes and occasions of it. 

A man of polite imacrinrrtion is let int') a great many 
pleasures, that the vul;ar are not capable of receiving. 
He can converse with a picture, and find an agreeable 
companion in a statute. He meets with a secret refresh
ment in a description, and oftei1 feels a greater satisfac
tion in the prospect of fields ~nd m.ead~wa, than UI~other 
does in the possession. It gives hIm, mdced, a kIlld of 
property in every thing he s~es! ~nd mak~s the most 
uncultivated parts of llatur;~ admlillst~r to hiS pleasures; 
so that he looks upon the world, as It were, III another 
lio-ht and discovers in it a multitwle o{' charms, that 
c~uc~al themselves from the generality d' mankind. 
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SECTiON V. 

ON ELEOTRIOITY. 

The word Electricity denotes a peculiar state, of 
which all bodies are susceptible, and which is supposed 
to depend upon the presence of a suh8tance called the 
electric fluid. f:)ome of its phenomena were known to 
tile anc:ients, particularly those attractions and repul
sions which a piece of amber, after being rubbed, 
exhibits, with regard to feathers, hairs, and other light 
bod.ies; and it wu;; from its power of th'awing light 
substances to it when rubbed, that the Greeks b,we 
amber the name elehcll'oJl, which is the origin of'thewurcl 
Electricity. 'l'hale~, w11\1 lived six centuries before the 
('hristian era, was the first who obserycd the electrical 
properties of amher: and he was so strllck with the ap
pearances, that he supposed it to be animated. 1"[1'. 
Hoyle is supposed to have heen one of the first persons 
who got a glimpse of the electrical light, or who seems 
to have noticed it, by rubbing a diamond in the dark. 
I-'ir Isaac 1\ ewton was the first who observed that excited 
glass attracted light bodies on the side opposite to that 
on ,,-hich it is rubbed. 

),n electric is any substance, which being excited 
or rubbed by the hand, or by a woollen cloth, or other 
1ll ::·an.s, has the power of attractin,; light bodies. If 
a pi,~'~e of sealing-irax be rubbed briskly with the sleeve 
of your cont, a silk handkerchief, S~e., for some time, 
and then held ncar hui:, feathers, bits of paper, 01' 

ether light bodies, they will be attracted; that is, they 
"'ill jump up and S.)IllC' ut' them will adhere to the wax. 
If a tube of glass, or si<l:111 tyhial, he rubJl'll in a similar 
mauner, it will answer much better. If this operation 
be performed in the dark, something luminous ,fill be 
~cell, which is c:alled the electl'ic matte I' 0/' iil/i" ' and 
all bodies that we are acquainted with ha~'e m;re or 



less of it in them: though it seems to lie dormant tm it 
be put into action by rubbing. The air, and ('I'crv 
thing, is full of this tl.llid, :vhich appears in the sbap'e 
of sparks; the ruhlllng- of the p;las~ with the hand 
collects it from the han(l, aud the f)-lass, havino- now more 
h · I Q to 

t an Its natura share, parts with it to any body that 
may be near enough to rccei I'C it. The substance 
rubbed and that with which it i~ rubbed are ah1-a\'S 
found to be oppositely electrified-the one body haYi~g 
more and the other less than its natural share; indeed 
one kind of Electril'it\' is never obtained without at the 
same time, the produ~tions of the other. Those' bodies 
which have been calleu Electrics, wiUnot convey elec
tricity from one body to another, and theretill'E~ t(ley are 
termed N o~ -('O','Ilt-'-T(ln~. The most remarkable are
glas~, and all vitreous substances, precious stones, resins, 
amber, sulphur, baked wood, wax, silk, cotton, wool, 
hair, feathers, paper, white sugar, air, oils, metallic ox
ides, all dry vegetable substances, and all hard stones. 
Those bodies, which, when rubbed ever so much, do 
not exhibit electricit,·, are called Non-Electrics. They 
convey electricity fr~m one body to another, amI there
fore are denominated CO',']lt:C'T(Ir:S; they are a:, cnpable 
of having electricity developed upon them by fi'iction as 
those bodies which 'have been called" electrics," but it 
is conducted away as fast as it is produced. Some of 
them conduct electricity much better than other~. r~l1e 
principal conductors are the metals, charconl, all flUids 
except dry airs and oils, most saline substances, and 
stony substances. IYoollen and silk, whell wet, will, 
by means of the water, conduct electricity. . 

\Yhen a body has more than its natural quantlty of 
this fluid it is said to be electrified positively, or, pllls; 
and whe~ it has less than its natural quantity, it is said 
to be electrified negatively, or miH11S. \Yhen bodies 
are electrified. either of these ways, they repel each 
other' bu~ if some be electrified p7'iS, and tithers millu.s, 
they ~lltually attract; or if one body be electrified plus, 
and the other not electrified in either way, they also at-
tract each other. 
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There are some fishc:, which possess the extl'aordi~ 
nary filculty of being able, at pleasnre, to communicate 
shocks, like those of an electric battery or gnlv<lllic pile, 
to anY anir~1al that comes in contact with them. They 
are c~lled the tOT{c(lo, the !elmllotHs electricHs, and the 
.<:ilUl"llS 11l(1!c'IlS. The most remarkahle of these is the 
Uymnotm Electricus or Electric Eel, which is frequently 
fimnd in the marshes and stagnant pools of Guiana, 
a-nd other countries of South America. The shocks they 
giY(~ are exceedingly severe; and Humbolclt mentions a 
road which has been totally abandoned, because the 
mules, in Cl"il,~:;ing a' wide ford, were, by these ,-iolent 
8ttacb, often paralysed and drowned. Even the angler 
on the bank was not exempt from danger, the shock 
being cOllyeyed along his wetted rod and fishing line. 
The Electric Eel is ~onl.etimes twenty feet long. The 
electricity of all those fishes is exerted hy th~n'l only 
when they please, and of course only ~'.'hile they are 
ali\-e. Af'ter the animal has discharged its electrical 
matter, the ncxt shock is weaker; and when the animal 
is exlww,ted, it has lost all the power of produciug any 
effect fur some time. 

There is no long~~r any doubt th:::t the cause of thun
der is the same with that \'.-hich produces the ordinary 
phenomena of elcctricity. r1'he re:,cmlJL1nc::' 1JCtweeu 
them i.c~ inll:.'cd so great, that we c,mnot oelie"e thunder 
itself to be any other than a grander species of elec
tricity. 

G _\ L '" AXJ~:JI. 

Ga~vanisU1 is so intimately connected with electricity, 
that It may be considercll as a branch of that science. 
It was first ac-cidentalh discoycred in the chemical 
laboratory uf :;:'.1. Lewis' Galvani, professor of' anatomy 
in t~e university of Bologna. u;)on the f()lLwj');';' 
Occ~slon. The l~dy of the proft'~:sor hci ng of a delicate 
hal)lt, was occasIOnally supported by soup made fi.'(,m 
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frogs as a restorative. S:,'1Jle of these animals, skinned 
for that purpose, were lying upon a table in the 
laboratory of the professor, ill which stood an electrical 
machine. One of the as:;istants, in experiment by 
accident brought the point of the ~c'llpel near the c~ural 
nerves of a frog recently killed, lying not far from 
the conductor; the muscles of the lim:) were instantly 
set in motion, being agitateu with strong convulsions. 
By a long series of new experiments, the law of nature 
as far as respects the influence of this principle, was 
investigated, of which mere accident had at first 
afforded him a glimpse only. Galvani pnblished a 
treaties on the subject, addressed to the institute of 
Bologna, in the year 1791. On the appearance of this" 
work, the universal attention of the philosophers of 
Europe was arrested. '1 his discovery was made at a 
time when something more than hypothesis was 
necessary to satisfy the mInd of the inquisitive inquirer 
after scientific truth. '1'0 this desire may be referred 
the almost innu'merable experiments which were made 
in every district of Europe, in consequence of this pub
lication; by which means the science became considera
bly enriched by the addif OIl of a great variety of new 
facts, by contemporaries and successors, insomuch that 
it is said, the labGllrs of Galvani, the oriGinal discoverer, 
bear but a comparatively small proportion to what have 
h~en since adduced for its illustration. 

Galvani found that by the mere agency of a metallic 
, 1 

substance, where he had no reason to suspect tIle 
presence of electricity, the limbs of a r(cently killed 
fro"" were cOl1vulseu; ancl having ascertained the fact 
by 0 a numb~r of experiments, he .in t~le course of. his 
enquiries found, that ,the convulSIOns or contractIOns 
were produced only when dissimilar meta.ls. we~e em
ployed. It was now inferred that electnclty IS not 
only prqdllced by the friction of bodies, but even by 
the mere contact of certain substances. At the same 
time it was admitted that these substances must have 
some chemical agel~cy or action upon each .other, 
and thtl.t the effect produced seems to be proportIOnate 
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to the degree of chemical action. The following well 
known facts were now supposed to be explained by this 
science. Porter taken from a pewter pot has always 
been held by connoisseurs in tha t liq nor to be better 
than when taken from china or glass: this was now 
saiel to arise from a certain decomposition effected by 
means of the liquor in the vessel-the porter, and the 
saliva on the under lip coming in contact with the 
metal. Pure mercury retains its metallic spendour a 
long time, but its amalgam with tin, &c., is almost 
immediately oxydated or tarnished. Inscriptions of 
very ancient date, on pure lead, have been found in a 
perfect state, while others of modern times, made on 
componnd metals, are corroded and scarcely legible. 
,y orks of metal, whose parts are soldered together by 
means of other metallic substances, soon tarni:-;h, or 
are oxytlated about the places in which the different 
metals are joined. So likewise in the copper on ships, 
which is fastened on by means of iron nails. Zinc 
also may be kept a long time nnder water, with 
~carcely any change; but if a piece of silver touch the 
zinc while nnuer water, there will be "ery soon a 
sensible oxy(btion. Take a piece of zinc an'd place it 
nnder the tongue, and lay a piece of silver as big as 
half a crown on the tongne, and no particular taste 
will be ohserveo.; bnt brillg the oLlter edges of the 
metals together, and a very disagreeable taste will be 
perceived, which is saiu to arise fmIll the uecomposition 
of the saliva, a watery fluid. The same thing may be 
noticed with a guinea and a piece of charcoal. These 
Ltcts h[we been thus explained, and the theory generally 
admitted :-The cOJldllctors of electricity, however they 
may differ from each other in their conducting powers, 
may be divided into two classes. The .first cla~s, which 
are denominated the dJ'.II and more perfect conductors, 
con~i,t (,f metallic ~l\iJstances and charcoal, the second 
c!a.". calicO. also imperfect cOll(lLlctor~, are waters, acids, 
&cc. From these, or some of them, all Galvanic Circles, 
as they are named, are formeu. 



. Hit~erto th~s inflt:enec or ~g('nt had been chieHy 
investIgated with refen.'lll'c to Its operation on animal 
substances. He'1I1:c il~ popular name \\'a~ tor a lUll'" 
time. animal electricity: but it bein o' soon iound th~1 
• 0 
Its a.ge~cy was mor~ exten~i~'e, ~hat it possessed powers 
not mdleated by thiS denollllllatlOl1. and that of course 
the retention of this name would lead to error the 
word G(/h(/)(i~1lI was allopted in its stead. 'l'hi; ex
tension of the Galvanic principle was cOl1nE'cte(l with 
new discuveries. and improvements from various quar
ters; these. I howeyer, for a consirlerab:e time, were 
generally small, and unimportant in their nature. Dut 
among all the recent di~coyeries in Galv((ni.)J/i, that 
made by Professor \ T olta, ill 1,::1)1.1, is most remarkable 
in its nature, and most interesting in its relations. Volta 
set out with the idea, contrary to that of Galvani, that 
the dcctricity did not belong to the animal, bnt to the 
different metals employed. Galvani was not likely to 
produce any greater efFect than what could be obtained 
by two pieces of metal, because he believed the electri
city to be in the animal. Y olta was led to the discovery 
o1't11e battery, by combining a number of pieces of metal 
together. because he was persuaded that the electricity 
was in the metals or fluids employed. These repeated 
combinations obtained the name of Galvanic, or more 
properly, Voltaic batteries: and the science itself is 
usually denominated, from the discoveries resulting fi:Olll 
these batteries, Yolta/sln. 

The simplest galvanic apparatus consists of a set of 
tumblers, contain ina water slightly mixed with nitric or 
sulphuric acid, whicll are connected by bent wires with 
a piece of zinc at one end, and a piece of copper at the 
other; connect the tumblers by placing these in them all 
in the same order-one metal in the first and last, and 
both metals in each intermediate one-touching the first 
COpper and the last zinc with the fingers, will occasion a 
shock. 

The pile is made thus; take twenty or thirty p~eces 
of zinc, each as large as a penny. Get as many p~eces 
of copper about the same size, and also as many pieces 
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;Jf paper or cloth, which are to Ledipped in Q solution 
of salt and water. In building up the pile, place zinc, 
paper, copper, &c., constantly in tLe same order until 
the whole he finished. The sides of the pile may he 
Mlpported with rods of glass, or varnished wOlld, fixed in 
the board on which it stands. The following experiments 
may then be performed:-

Having wet both hand~,. touch the lower part of the 
pile with one hand, and the l1PP(,l" part with the other; 
a slight shock 0i' electricity will be ielt as often as 
one hand is reraoyetl. If the hand be brought back, 
a similar shock ",ill be felt. Put a basin of water 
near the pile, and pnt the left h:.md into it, holding 
a wire, the one end of which touches the top of the 
b~lttery or pile; then put the end of a silver spoon 
between the lip «nd the gum, and with the other end of 
the spoon touch the lower part of the pile; a strong 
shock is felt in the gum and in the band. Take the 
left hand from the water, but ~till keep hold of the wire, 
and then perform the Jast experiment in the same man
ner, and a shoc!~ will be felt in the gum only. Hold a 
silver spoon in one hund, and touch with it the battery 
at the lower part, then touch the upper part with the 
tongue, the bitter ta~te is exticllle. In performing the 
above exper~ments, it: imtearl of the two ends of the 
pile, the one end and the midillc of it iJe touched, the 
sensations will not he nearly s·) strong. 

The Calvanic trough is a very powerful apparatus; 
it is composEd cf zinc alld copper plates placed. in pairs, 
80 that all those of one metal lie toward the same end. 
'1'he end plates have connecCng wires; and when the 
trough i:> filled with water, impregnated with nitric or 
muriatic acid, a~1d the points of the wires brouoht to
gether, the acticn is remarkaLly powerful; any ~umber 
of troughs IT'ay he united and made to act at once. In 
this way sub~taDces have been decomposed on which the 
strongest fires had no effect. 

Modern research has considerably augmented our 
knowletlge of Galvanism. It was after some time dis
covered that the efficiency of :} G~lv anic Circle depends 
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on its being formed of three bodies, two of which have 
a powerful effect on each other, but neither of them if 
possihle any, on the third. Hence perfectly pure zi:JC, 
or (what answers extremely well) zinc amalgamated 
with mercury, platina, and dilute acid; or charcoal 
zinc, and acid, form batteries which are very effective/ 
and which irom their long continued actions are called 
constant batteries; indeed the zinc in them is not at all 
acted upon by the acid in which it is immersed, unless 
when connected with the platina, &c., by means of a 
wire or some other conductor; and then only to an ex~ 
tent proportioned to the goodness of the conductor which 
connects them. 

Galvanic action is now applied to a very interesting 
and useful purpose, which is called the Electr'ot!Jpe pro
cess. This enables us with great facility, and the most 
perfect exactness to copy medals, engraved copper 
plates, &c., and to cover almost any substance with 
gold, silver, copper, &c. In its simplest form it may 
be illustrated by a small Galvanic battery, consisting of 
a vessel of unglazed porcelain, within which is tl piece 
of zinc immersed in dilute sulphuric acid, and outside 
of it a plate of copper immersed in a solution of blue 
vitriol (sulphate of copper); when the zinc and copper 
are connected together by a wire, &c., the former will 
be gradually dissolved, and the latter covered with fine 
copper deposited from the blue vitriol. 

The experiment will be more perfect, when a gene
rating cell (a constant battery) and a decomposing cell 
are used. Let us suppose the generating cell to consist 
of amalgamated zinc, platina, and dilute sul'p~uric acid; 
and the generating cell to be a vessel contammg a solu~ 
tion of blue vitriol in which a plate of copper and the 
medal intended t~ be copied are immersed, without 
being in contact. When the zinc of the generating 
cell is connected with the medal, and its platina with 
the plate of copper, the medal will in a few h~urs be 
covered' with a plate of a pure copper, whose thIckness 
will depend on the time used in forming it, &~., and 
which being removed from the medal, an~ placed mste.ad 
of it in the generating cell, will constItute a matnx, 
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and be covered with copper, thus affording a copy of the 
meual, than which nothing can be more exact. The sa~ne 
matrix will, it is eyident. be sufficient for the productIOn 
of an inuefinite number of copies. 

~IAGNETISM, &r. 

The production of magnetism by electricity is another 
of the important results which ha~'e ar1;;e11 from our in
crca.oeu knowledge of t~alvanism. 

Almost everyone knows the property of the magnet 
which causes it to attr(1ct iron and a few other sllb
stalin:.>. This attractin' power may be communicated 
temporarily to soft iron, and permanently to steel, either 
by the natural magnet (the loadstone) or the artificial 
(a magnetized bar of steel). If a magnet be suspended 
freely it will arrange itself north and so utA; that is, one 
pole or extremity will point almost north, and the other 
in the opposite direction. This rlil'ecti ve power, as it 
is called, is what makes the mariner's compass so use
ful to the navigator. Dy its aid he may traverse the 
pathless ocean during the darkest night in the utmost 
security; and yet it consists merely of a needh", (a small 
hal' of steel magnetized,) balanced on a fine point, so 
that it cun move in every direction over a circular card, 
marked with 3J divisions (called l'O/lllS), ill its circum
ference. 

'If a bar of steel is carefully balanced on a point., and 
then magnetized by rubbing it to a magnet, or by any 
other means-except in a part of the earth ju~t midway 
between the magnetic poles-it will no longer remain 
in equilibrio, but will form an angle with the horizon, 
which is called the angle of dip. Hence to make the 
needle of the mariner's compass assume and preserve a 
horizontal position, ,,'e are obliged to render one end 
of it heavier than the other. We have already said 
that the needle does not, when left to itself: point due 
north and south; th~ angle it makes with a horizontal 
line lying in the meridian of the place is called the angle 
of L'uTiotion of that place. It is to be remarked that this 
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angle is not always 'the same even at the same place. 
Both "dip" and «variation I. arise from that cause 
which makes the needle point to the magnetic poles 
namely" th~ earth. being a great magnet and acting a; 
such on the needle. vYe may illustrate both dip and 
variation by placing a magnetized bar of steel uuder 
the needle, in such a way as that it will occupy the 
same positions with reference to it, as the magnetic 
a.xis, (a line passing through the magnetic poles,) 
()ccupies. 

It only remains to show why the earth acts towards 
the needle as if it were a great magnet. The earth is 
what is called an electro-magnet; that is one formed by 
the circulation of electrical currents around it. The 
connection between electricity and magnetism was long 
known; hut that electricity circulating around the 
needle will cause it to be deflected from its ordinary 
position, and that the same current passing round a bill" 
of iron would magnetize it, are facts which constitute a 
recent and very important discovery. 

The currents which produce the magnetism of the 
earth are due to the enormous evaporation from its 
surface, and to the constant change of temperature 
caused by revolution on its axis, which exposes different 
parts of it in succession to the sun's rays.-Electricity 
developed during change of temperature has been de
signated thermo-electricity. 

Weare not to suppose that only ferruginous sub
stances, (although the best for the purpose,) or even 
metals alone, are capable of being magnetized by means 
of electricity. 

We may illustrate the most interesting facts in electro
magnetism by covering copper wire with worsted, cotton, 
or some other bad conductor of electricity, and then 
coiling it round a bar of iron. On connecting the ex
tremities of the wire-coil or helix, as it is termed, re
spectively, with the plates of a Galvanic circle, the 
iron bar will be found to be highly magnetic. It is 
necessary to cover the wire with some non .. conducting 
substance, . or the electricity instead of traversipg the 
lut,gth of it and so passing round the iron, would pass 

R 
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directly from one part of the wire to another, selecting, 
as electricity always does, the shortest path. 

The helix is cupahle not only of producing magnetism 
in iron, but also electricity in another helix placed 
around or entertwined with it; and it is found, whether 
used by itself: or in combination with another, to give 
to the electricity derived from a single Galvanic circle 
an intensity which could scarcely be obtained from the 
comhination of a very great number of circles-the zinc 
of one being connected with the copper or platina of the 
next; which is the mode of arrangement required, 
when we desire to give to Galvanic electricity a greater 
or less degree of intensity; that is a capability of pro~ 
ducing mechanical or physiological effects, and the 
power of traversing bad or impedect conductors. 

CALORIC. 

Heat, strictly speaking, is the name of a sensation, 
though it is customary to speak of the heat of the suny 
or the heat of the fire, just as readily as of the heat 
which these bodiel'l are capable of exciting. It was 
w,ith a view of avoiding the confusion which arose from 
thus confounding the cause and effect, that modern 
chemists adopted the new word caloric, to denote the 
principles which produce heat. 

The nature of caloric is not yet well understood, it 
being still doubtful whether it be a material substance, 
or a mere property of matter. It is generally regarded, 
however, as a fluid of great tenuity which pervades the 
whole system of nature. 

Caloric is produced in various ways; by combl1stion 
-by jriction,-by pcrcussion,-by the mixture if two or 
more wbstances, as when sulphuric acid is poured upon 
water or magnesia-by electricity and galvanism. But 
the principal source of caloric is the sun. 

Caloric is either latent or free. All bodies are sup~ 
posed to contain caloric, but when it is neither percep-
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tible hy ths sen~es, nor affects the thermometer it is 
termed latent heat j if by any means we can asc~rtain 
its presence. it gets the lJame of /1'('(> caloric Free 
caloric always tends t,~ diffuse it,~H' er;uully; in other 
worus, when two boules are of different temperatures, 
the warmer gndllally parts with its caloric to the 
colder. till they are both brought to the same tem~ 
perature. Thus, when a thermometer is applied to a 
hot body it receives caloric, when to a cold one it O'ives 
to it part of it~ own caloric; and this givinO't:> and 

• • '- b 
recelVlng goes on until the thermometer ant: the hody 
arrive at the same temperature. Cold is merely a 
diminution of heat. "'''"hen you lay your hand on a 
marble table you indeed feel it cold, but the cold you 
experi011ce consists merely in the loss (Jf caloric that 
your hand sustains whilst its temperature is being 
brought to an eq uilihrium with t~ e table. If you lay 
a piece of ice upon the same table, you will find that a 
contrary effect v;ill take place, the ice will be melted 
by the caloric which it abstracts from the 1narb1e. 

The facility with which caloric enters or leaves 
bodies, depends much on the nature of the body; some 
species permitting the passage of caloric through them 
with ease, and others w"ith much difficulty. Those 
substances which permit caloric to pass readily through 
them are called good conductors; thus metals and 
liquids are good conductors; but silk, cotton, wool, 
wood, &c., are bad conductors. For example, if we 
put one end of a poker into the fire, the other end will 
soon become hot, but this will not happen with a piece 
of wood of the same length, and under the same cir
cumstances. A rerson may stand so near the fire, 
as to make the metal buttons on his coat too hot to 
touch, whilst the temperature of the cloth will be 
apparently scarcely altered. ",Yhen there is occasion 
to hold any metallic instrument, we take care that the 
part by which it is to be held shall not be made of metal, 
but of wood or bone. Good conductors of heat would 
evidently form bad clothing. The object of clothing 
is to intercept the heat, and preserve the body as much 
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as possible at a uniform temperature. In cold weather 
the temrerature of the atmosphere being lower than that 
of the body, clothing formed of non-conductors prevent 
the two rapid escape of heat from the body to the sur
rounding air; and, in very hot weather, it answers a 
contrary purpose,-preventing the too rapid communica
tion of heat to the body. Animals are clothed in fur, 
wool, feathers, &c., all non-conductors; and man bor. 
rows his clothing, in a great degree, from them. 

One of the most remarkable properties of caloric if! 
the repulsion which exists among its particles. Hence 
it happens, that when this principle enters into a body 
its first effect is to remove the integrant molecules of the 
substance to a greater distance from one another. The 
body, therefore, becomes less compact than before, 
occupies a greater space, or, in other words, expands. 
N ow this effect of caloric is manifestly in opposition to 
cohesion-that force which tends to make the particles 
of matter approximate, and which must. be overcome 
before any expansion can ensue. It may be expected, 
therefore, that a small addition of caloric will occasion 
a small expansion, and a greater addition of caloric, a 
greater expansion; because in the latter case, the cohe
sion will be more overcome than in the former. It may 
be anticipated, also, that whenever caloric passes out of 
a body, the cohesion being then lcft to act freely, a con
traction will necessarily follow; so that expansion is 
only a transient effect, occasioned solely by the accumu
lation of caloric. It follows, moreover, from this view, 
that caloric must produce the greatest expansion in those 
bodies, the cohesive power of which is least; and the 
inference is fnl!y justified by observati0n. Thus the 
force of cohesion is greatest in solids, less in liquids, 
a.nd least o~ all ~n ae~if?rm substances; while the expan
sion of solIds IS tnflmg, that of liquids much more 
considera~le, and that of elastic fluids far greater. It 
may be laid down as a rule, the reason of which is noW 
obvious, th~t all bodifos are expanded by heat, and that 
the expansIOn of the same body increases with the 
quantity of caloric which enters it. 



INTRODUCTION TO l~HE~llSTHY. 

CHEMISTRY is the science which makes known to us 
the nature and properties of all bodies, whether these 
bodies be simple or compound-solid, liquid, or 
aeriform. 

The importance of the science of chemistry is evident 
from the following considt ration. In acquirinO' a know
ledge of the constitution of the atmosphere, i:; investi
gating the changes to which it is subject, the variations 
of temperature, the laws of winds dew rain hail and 
snow, chemistry is our principal,' our ~nly s~tisfa~tory 
guide. These remarkable changes-changes, which, 
because fumiliar, do not produce any emotion in the 
mind, though in themselves truly wonderful-are che
mical operations on a magnificent scale, and can only 
be explained on chemical laws. 

In examining the various objects which compose the 
mineral, vegetable, and animal kingdoms, chemistry is 
essentially reg uisite for the successful prosecution of 
our inquiries. 

In the art of extracting metals from their ores, in 
purifying and combining them with each other, almost 
all the processes are purely chemical. The arts of glass 
and procelain-making-of tanning, soap-making, dying, 
and bleaching-depend entirely upon chemistry; and all 
the proces&es of baking, brewing and distilling, and 
most of the culinary arts, are chemical operations. 

The tramformations of chemistry, by which we are 
enabled to convert materials apparently useless into 
important objects of the arts, are opening up evell day 
SOurces of wealth and convenience unknown to former 
ages. vVho, for instance, would have conceived th~t 
linen rags were capaLle of producing ?n01:e than ~he!1' 
ownlce£ght of sugar, by the agcncy of ()n~ of the 
cheapest and most a\Jundant acids-the ~ulphllnc :-that 
dry bones could. be a magazine of nutriment, cap.r. ble of 
preservation for many years, and ready to YIeld up 
their sustenance in the form best adapted to the support 



366 

of life, on the applicatian of steam, or of .an acid at 
once cheap and durable ?-that sawdust itself is sus
ceptible of conversion into a substance bearing no 
remote analogy to bread; and though certainly less 
palatable than that of flour, yet no way disagreeable 
and at once wholesome, digestible, and highly nu
tritive ? 

Ohemistry makes us acquainted with many facts, of 
which, without it, we must have remained in ignorance. 
How wonderful that the d Lamond shotdd be made of 
the same material with coal; that the most part, by 
bulk, of water should be an inflammable substance; that 
acids should be almost all formed of different kinds of 
air; and that one of those acids, the strength of which 
can dissolve almost any of the metals, should be made 
of the same ingredients with the common air that we 
breathe. 

If we consider chemistry purely as a science, we 
shall find no study which presents more interesting 
subjects of research, and none which affords more 
striking proofs of the wisdom and beneficence of the 
Oreator of tJJ.e universe. In all the singular and sur
prising changes which eY<:,rywhere present themselves, 
the more closely we examine them, the more we shall 
admire the simple means by which they are accom
plished, and the intelligent de;;:ign aad perfect wisdom 
displayed in them. 

CHEMICAL AFFINITY. 

That property of matter which oC(,~lsiGn1; the combi
nation of heterogeneous bodies, is the cause of the 
principal phenomena of chemistry, and if; therefore call
ed chemical aJRnity or attraction. It is also sometimes 
termed electric attrnction, anel the attraetion of compo
sition, . to dist:l1guish it from' cohesive O~· ag-gregutive 
attractIOn. 

Ohemical attraction may he definell to be that energy 
in consequence of whieh different kinds (:f matter unit.e 
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'to form compounds, having properties otten (lissimibr 
fi'om those of their component parts, so that the result 
of chemical combination can only be ascertained, at 
least in the first instance, by experiment. Thus, if iron 
filing::; be dissolved in sulphuric acift or as it is commonly 
called, oil of vitriol, a substance will be produced which 
bears no kind of resemblance to either of its compo
nent parts, it is called by chemists sulphate of iron, 
and vulgarly, copperas, or green yitriol-a greeniHh, 
semi-transparent crystalized substance, having nothing 
of the appearance of the metal, nor of the ~,(Jl'r taste of 
the acid. Acetic acid, or;he acid of vinegar in the same 
manner dissolves copper, and constitutes with it the blue 
efflorescent ":lIt called verdigris. Caustic vegetable alkali 
(caustic potash) is a deliquescent substance, which as its 
name implies, corrodes flesh; and sulphuric acid is a 
liquid which, when concentrated, acts much in the same 
manner on flesh; but from the union of these bodies, so 
destructive to animal matter, results the chemical com
pound, sulphate of potash, a salt which, wh~ther solid 
or dissolved in water, does not act on the skill, and may 
be swallowed with safety. Sometimes two liquids or 
gaseous bodies, by their union form a solid compound. 
Thus, the gas that rises from spirit of hartshorn, called 
by chemists ammonia, aud muriatic acid gas, if mixed 
together in an empty jar, become condensed into it 

white saline solid, called muriate of ammonia, or sal 
ammoniac. 

'fhe phenomena of chemical attraction are regulated 
by the following laws: 

1. 'fhis attractive force is exerted in different de
grees by different bodies. 

2. It operates only on very minute particles o~ bodies; 
and hence chemical action is promoted by prevIOus so
lution, trituration, or other mechanical methods of divi
sion and intermixture. 

3. vVhen bodies combine, an alteration of tempera
ture generally takes place, sometimes with the exhibi-
tion of light. • 

4:. Bodies which have an attractIOn for each other are 
:;tlways found to display opposite states of electricity. 
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5. All bodies are composed of certain atoms ot mole
cules, and chemical combinatioOn cousists of the union 
of one or more atoms of one of the uniting bodies, with 
some determinate number of atoms of the other uniting 
body. 

6. Chemical attraction takes place in three different 
modes :-1. \Yb-en one simple body .is presented tt> 
another for which it has an affinity, a union takes placer 
aud a compound is formed. 2. If a simple body, AT 
be presented to a compound, B C, and if A have a 
stronger affinity for B than C has, the compound B C 
will be decomposed, and a new compound A B will 
be formed. 3. If a compound A B be presented to 
another compound, CD, though neither A nor B would: 
alone decompose C D, yet a mutual decomposition 
may take place between the two compounds, and oc
casion the formation of two new compounds A D and 
o B. The first and second modes of attraction are 
styled instances of simple affinity, or simple elective 
attraction; and the last mode is styled Gompound 
affinity, or compound el'ective attraction~ 

7. All compounds, when they entcr into unfon with 
other bodies without being deeompolled, act in the same' 
"U1anneF as simple bodies. 

Boolc of Science_ 

ON SIMPLE BODIES, 

According to the ancient philosophers, the simple 
bodies or elementary principles from which all the va
rieties of matter are composed, were but four, namely~ 
:fire, air, earth, and water. This notion, after having 
for ages furmed a part of the creed of the learned, has 
been completely exploded by the light of modern 
ilcience. 

Some of the alleged elements of the' older eliemi-stE
are now known to have existed only in imagination, and 
others are ascertained to be by no means simple substances: 
thus air is found to consist principally of two different 
elastic fluids of gaseous hodies, which may be separated 



by various processes, and exhibited apart from each 
other. \Yater also has been ascertained to be a compound 
which may be analyzed or decomposed, so as to produce 
two distinct kinds of gas, which may be separately col
lect~d, and when again mixed together in proper pro
portIOns, may be maue to form water by their union. 

Other bodies iormerly esteemed simple, have yielded 
to the analytical processes of modern chemistry, but 
there is a certain number of substances, which have 
hitherto resisted all attempts at further decomposition, 
and which, therefore, in the present state of the science, 
must be ranked as simple sub~tauces. Their number is 
not very great, amounting to about fifty-five, and it is 
not unlikely that the future researches of chemists may 
demonstrate some of these bodies to be compounds. At 
the same time it is probable that additions may be made 
to the class of elementary substances, in consequence 
of future uiscoveries-seH'ral of those now admitted 
into this class having become known to us but very 
recently. 

Some of these elementary bodies are widely and 
abundantly disperseu throughout the three kingdoms of 
nature, either alone or in a state of composition, while 
others appear to be of very rare occurrence, or at least 
have hitherto been met with only in small quantities, and 
in few situations. The whole of the elementary sub
stances may be arrantTed in two divisions; the first com
prehending those whi~h are not of a metallic nature, the 
entire number of which, now known, amounts to only 
thirteen· the remaining forty-two elementary bollies are 
all rega;ded as metals, though some of them. exhibit 
properties difi'erinO" considerably from those whIch cha
racterize gold, silver, mercury, lead, iron, and ot?~r 
bodies, to which the designation of metals was OrIgi-
nally applied. . 

The following are the thirteen non-metallIc elem.en
tury substances: oxygen, chlorine, iodine, hr~~me, 
fluurine hydrogen nitroO"en carbon, boron, sillcon, , '0 , 

phosphorus, sulphur, selenium. 
Boolc of Science. 
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ON SIMPLE BODIES-CONTINUED. 

OX,I) gen is one of the most important of the e1ementaq 
bodies. In u simple state, it is obtained only in the form 
of aas. It is an exceedingly abundant body; the air of 
the

O 
atmosphere contains one-fifth, and water is resolvable 

into a mixed gas, one-thinl of which, by hulk, is 
oxygen, and the remainder hydrogen. It ah::o exiiits in 
most natural pl'oducts-animal, vegetable, and mineral. 
Oxygen gas is, like common air, colourless, invisible, 
tasteless, inodorous, aad elastic. Butlt is heavier than 
common air, in the proportion of lIt to 10. It is a 
powerful supporter of combustion; thut is to say, when 
any inflamed body, as a lighted candle, is put into it, 
it burns very vigorously-much more so than when in 
common air; indeed it is owing to the oxygen it CO!1-

tains that common ail' supports combustion at all. Its 
pre~ence is also nec:cosary for the continuance of animal 
life. 'lYe cannot breathe air which hus been deprived 
of its oxygen. 

H!Jd royen is known only in the state of gas, and is 
sometimes called inflammable air. It is the lightest 
of all bodies that can be weighed. It is one of the 
ingredients which 1'01':11-; water-!i'C-';>l which it can be 
easily procured. .LiyuruGen ga", ',',-hen pure, possesses 
all the mechanical properties of common air. It does 
not support combustion, though it is itself one of the 
most comhustible of all bodies; for if a lighted candle 
be put into a vessel containing hVll.i"0r:en the candle 
will be iustantly extinguished, ~hil~' the gas itself 
will be intlamed. It is not fit for respiration, for ani
mals which breathe it die almO:lt instantaneously. If 
pure oxygen and hydrogen be mixed tCi:ssthei', and the 
mi:~ture set fire to, it explodes with great violence, and 
forms water. Hence we see the orj~'in. of th:: term 
hydrogen, which literaliy ~igiliri2s ti~e water-former. 
Hydrogen gas i3, on account of its greater levity, em
ployed to fill Dalloons. 

J.V~I:t)'ogen, called aho azote, is 11 g:,.:eouR bOIly, nlth'r 
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lighter than common air; of which it forms four-tilth 
parts, the remaining one-fifth being oxygen. It has 
neither ~olour, sl:1e~I, nor taste. It duco; not support 
combustIOn, nor IS It combustible itself, for if a lighted 
candle be put into a vessel containing nitroO'en it is in
stantly extinguished, and the gas itself d~es 'not take 
fire, as is the case with hydrogen. Nitrogen is fatal 
also to animal life; any animal put into it dies in a very 
short time. 

Q~ SLiIPLE BODIES-CONTINUED. 

CARBO:-<. 

'Yhen wood is heated to a certain degree in the open 
air, it takes fire, and forms whilst burning, water and 
carbonic acid gas, till the whole of it is consumed. A 
small portion of ashes is the sole residue. But if the 
wood be heated to redness in close vessels, so that the 
atmospheric air cannot have free aecess to it, a large 
quantity of gaseous and other volatile matters is expelled, 
and a black, hard, porous substance is left, called 
charcoal. 

Charcoal may be produced from other sources. \Yhen 
the volatile mattert:! are driven off from coal, as III the 
process for making coal gas, a peculiar kind of charcoal, 
called colee, remains in the retort. 1',fost animal and 
vegetable substances yield it, when ignited in close 
ves::;els. Thus a very pure charcoal may be procured 
from starch or sugar, and from the oil of turpentine or 
spirit of wine, by passing their vapour through tubes 
heated to redness. vYhen bones are made red hot in a 
covered crucible, a bJack mass remains, which consists 
of charcoal mixed with the earthy matters of the bone, 
It is called ivory black. or animal charco::ll. 

Carbon is the Dame given to the pure inflammable 
part of charcoal of which substa1ce the diamond is only 
a variety in a pdre chrystallized state; for pure charcot~l 
and diamond, w11<.'n treated in the same manner, pro-
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tluce precisely the same results. Carbon is insoluble il1 
water, and infusible by the most intense heat, provided 
air be excluded. Animal and vegetable oils are com
posed almost entirely of carbon and hydrogen. The 
same may be obsenoo of gum, sugar, and starch. 
These bodies, however, contain oxygen. 

Charcoal absorbs the odoriferou~ and colouring prin
ciples Q.f most animal and vegetable substances. \Vhen 
colouft'u infusions of this kind are digested with a due 
quantity of charcoal, a solution is obtained, which is
nearly, if not quite colourless. Tainted flesh may be 
rendered sweet and eatable by this means, and fout 
water may be purified by filtering through chart:oal. 

Sulphur occurs as a mineral production in some part!). 
of the earth, particularly in the neighbourhood of volca
nos, as in Italy and Sicily. It is commonly found in a 
massive state; but is sometimes met with in a crys
tallized form. It is procured abundantly in combination 
with several metals, such as silver, eopper, antimony,. 
lead, and iron. It is obtained in large quantities by
exposing the common iron pyrites to a red heat in close 
vessels. 

Sulphur is well known under the name of brimstone. 
It is a brittle solid body, of a greenish yellow colour, 
emits a peculiar odour when rubbed, and has little 
taste. It is insoluble in water; but if poured into it 
when liquified it retains its softness, and is in this 
state employed for taking impressions from seals and 
medals. 

PhosphoT1{S was discovered about the year 1669, by 
Brandt, an alchemist of Hamburg. It is a semitrans
parent yellowish matter, of the consistence of wax. 
It is procured, in general, by the decomposition of 
bones. It is exceedingly inflammable. Exposed to the 
air at common temperatures, it undergoes a slow com
bustion; it t:'mits a dense white smoke, which has the 
smell of' garlic, appears luminous in the dark, and is 
gradually consumed. On this account, phosphorus 
should always be kept under water. On account of its 
very comhl\st~ble nature, it requires to be handled with 
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great. caution : ,gentl~ pressure between the fingers 19 
sufficI~nt t~ kI~ldle It. It ~)Urns rapidly, emitting a 
splendId whIte hght, and causmg an intense heat. 

Chlorine was discovered in 1770. It is a substance 
of much importance, being, in combination with other 
substances, extensively used in the arts. Chlorine is a 
yellowish-green coloured gas, which has an astrinO'ent 
taste, and a disagreeable odour. It is one of the ~o~t 
suffocating of the gases, exciting great irritability in the 
wind-pipe, even when considerably diluted with air. 
'Vhen strongly and suddenly compressed, it emits both 
heat and light-a character which it possesses in 
common with oxygen gas, Under considerable pressure 
it assumes the form of a limpid liquor of a bright 
yellow colour. Chlorine is a supporter of combustion. 
If a lighted taper be plunged into chlorine gas, it burns 
with a small red flame, and emits a large quantity of 
smoke. Phosphorus takes fire in it spontaneously. 
Several of the metals, such as tin, copper, arsenic, 
antimony, and zinc, when introduced into chlorine in 
the state of powder, or in fine leaves, are suddenly 
inflamed. Chlorine, though formerly called an acid, 
possesses no acid properties. It has not a sour taste, nor 
does it redden the blue colour of plants, which nearly 
all acids do. One of the most important properties of 
chlorine is its bleaching power. All animal and vege
table colours are speedily removed by chlorine; and 
when the colour is once discharged, it can never be 
restored. Chlorine, however, cannot bleach unless 
water be present. Chlorine is useful. also fo~ t~e pur
poses of fumigation, and is used to pUrIfy the .aIr III fever 
hospitals. The infection of the small-pox IS also, de
stroyed by this gas, and matter that has been, submItted 
to its influence will no longer generate t~at dlseas~. . 

Iodine is a substance much resembling chlorme III 

some of its properties. It may be procure~ by. dryi.ng 
and powdering common sea weed, and heatmg It ~Vlth 
iulphuric acid and peroxide of. manga?ese :. a VIOlet 
coloured vapour rises, whic~, If receIv~d m a cool 
vessel will condense on its SIdes, and Will form scaly , 
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talR are the substance; from the violet colour of its 
vapour it is called iodine. It has the property of form~ 
ing a beautiful blue colour, when mixed with a little 
powdered starch; diffused through cold water; hence 
iodine and starch are used as tests of' the presence of 
each other. Iodine stains the fingers yellow, but not 
permanently. Like chlorine, it destroys vegetable co
lours, though not so powerfully. Iodine is used in me
dicine: in small doses it increases the appetite; but in 
large doses, or continued too Long, it produces a remark
able emaciation. 

To these simple non-metallic bodies we might add 
brome, selenium, boron, fluorine (the base of fluor spar), 
and silicon (the base of flint.) But as they are of less 
importance, and as the nature of some of them is still a 
subject of dispute with chemists, we shall omit the coo
sidenition of them for the present. 



SECTION VI. 

TRUE LIBERTY. 

Trne liberty was Christian, sanctified, 
Baptized, and found in Christian hearts alone. 
First-born of Yirtue! daughter of the skies! 
~{ursling of Truth divine ~ ;;ister of all 
The Graces, Meekness, Holines3, and Love: 
Giving to God, and mau, and all below, 
rrhat symptom show'd of sensible existence, 
'rheir due unask'd; fear to whom fear was due; 
'10 all, respect, benevolence, and love. 
Companion of Religion; where she ca;ne, 
There Freedom came;, where dwelt, there Freedom 

dwelt; 
Ruled where she ruled, expired where she expired. 
" He was the freeman whom the truth made free ;" 
"Yho first of all the bands of Satan broke; 
"Yho broke the bands of Sin; aod for his soul, 
in spite of fools, consulted seriously; 
In spite of fashion, persevered in good; 
In spite of wealth or poverty, upright; 
"Vho did as Reaspn, not as Fancy bade; 
Who heard Temptation sing, and yet turned not 
Aside; saw Sin bedeck her flowery bed, 
And yet would not go' up; felt at his heart 
The sword unsheathed, yet would not sell the truth 
\\'ho, having power, had not the will to hurt; 
Who blush'd alike to be, or have a slave; 
"v'dlO t.lush'd at nought but sin, feared nought but God; 
'\;'I'ho, finally, iu strong integrity 
Of soul, 'midst want, or riche", or disgrace 
Uplifted calmly sat, and he:m.l the waves, 
Of stormy foBy breaking' at his feet; 
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Now shrill with praise. now hoar!le with fiml reproach, 
And both despised sincerely; seeking this 
Alone-the approbation of his God, 
Which still with conscience witness'd to his peace. 

This, this is freedom, slIch as angels use, 
And kindred to the liberty of God. 
First-born of Virtue! daughter of the skies! 
The man, the state in whom she ruled, was free; 
All else were slaves of Satan, Sin and Death. 

POLLOCK. 

THE CORAL INSECT. 

Toil on! toil on! ye ephemeral train, 
\Yho build in the tossing and treacherous main, 
Toil on-for the wisdom of man ye mock, 
·With your sand-based structures and domes of rock; 
Your columns the fathomless fountains lave, 
And your arches spring up to the crested wave; 
Ye're a puny race, thus boldly to rear 
A fabric so vast in a realm so drear. 

Ye bind the deep with your secret zone, 
'1'he ocean is seaI'd, and the surge a stone; 
Fresh wreaths from the coral pavement spring, 
Like the terraced pride of Assyria's king; 
The turf looks green where the breakers roll'd ; 
O'er the whirlpool ripens the rind of gold; 
The sea snatch'd isle is the home of men, 
And mountains exult where the wave hath been. 

But why do you plant, 'neath the billows dark 
'rhe wrecking reef 10r the gallant bark? 
There are snares enough on the tented field, 
'}lid the blossom'd sweets that the valleys yield; 
There are serpents to coil, ere the flowers are up; 
There':; a poison-dr'.)p in man's purest cup, 
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There are foes that watch for his cradle-breath 
And why need ye sow the floods with death? 7 

y~ huild-ye build-but ye enter not in, 
Like the tribes whom the desert devour'd in their sin; 
From the land of promise ye fade and die, 
Ere its verdure gleams forth on your weary eye 
As the kings of the cloud-crown'd pyramid 
Their noteless bones in oblivion hid; 
Ye slumber unmark'd 'mid the desolate main, 
While the wonder and pride of your works remain. 

SIGOURNEY. 

SNOW. 

The keener tempests rise; and fuming dun, 
From all the livid east or piercing north 
Thick cloud ascend, in whose capacious womb 
A vap'ry deluge lies, to snow congeal'd. 
Heavy they roll their fleecy world along, 
And the sky saddens with the gather'd storm. 
As thus the snows arise. and foul and fierce 
All winter drives along'the darken'd air, 
In his own loose-revolving fields the swain 
Disaster'd stands; sees other hills ascend, 
Of unknown joyless brow, and other scenes, 
Of horrid prospect, shag the trackless plain; 
Nor finds the river nor the forest, hid 

, Beneath the formless wild, but wanders on 
From hill to dale, still more and more astray, 
Impatient, flouncing through the drifted heaps, 
Stung with the thoughts of home; the thoughts of home 
Rush on his nerves, and call their vigour forth 
In many a vain attempt.. How sinks his soul! 
V\"hat black despair what horror fills his heart! , . 'd 
When, for the dusky spot which fancy feIgn 
His tufted cottage, rising through the snow, 
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He meets the roughness of the middle waste, 
Far from the track and hless'd abode of man; 
""Yhile round him night resistless closes fast, 
And ev'ry tempest, howling o'er his head, 
Renders the savage wilderness more wild: 
':l'hen throng the busy shapes into his mind, 
Of cover'll pits, unfathomably deep, 
A dire descent! beyond the pow'r of frost; 
Of faithless bogs; of precipices high, 
Smooth'd up with snow; and what is land unknown, 
\Yhat water of the still unfrozen spring, 
In the loose marsh or solitary lake, 
vVhere the fresh fountain from the bottom boils. 
These check his fearful steps, and down he sinks 
Beneath the ~helter of the shapeless drift, 
Thinl~ing o'er all the bitterness of death, 
Mix'd with the tender anguish nature shoots 
'l'hrough the wrung bosom of the dying man, 
His wife. his children, anel his friends unseen. 
In vain for him th' officious wife prepares 
The fire fair blazing, and the vestment warm, 
In vain his little children, peeping out 
Into the mingling storm demand their sire, 
""Yith tears of artless innocence. Alas! 
Nor wife, nor children, more shall he behold, 
Nor friend, nor sacred home. On ev'ry nerve 
The deadly winter seizes, shuts up seme, 
And o'er his inmost vitals creeping cold, 
Lays him along the snows, a stiffen'd corse, 
Stretch'd out, and bleaching in the northern blast. 

THOMSON. 

BEXEFITS OF AFFLICTION. 

The path of sorrow, and that path alone, 
Leads to the land where sorrow is unknown; 
No traveller ever reached that blessed abode 
",Yho fonnd not thorns and briers in his road: 
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The world may dance along the flowery plain, 
(:~eered as they go by many a sprightly strain; 
\, here nature has her mossy velvet spread, 
'Yith unshod feet they yet securely tread: 
Admonished, scorn the caution and the friend, 
Bent on all pleasure, heedless of its end.' 
But He, who knew what human hearts would prove, 
How ~low to learn the dictates of His love, 
That hard by nature, and of stubborn will, 
A life of- ease would make them harder still, 
In pity to the SOUlS his grace designed 
To rescue from the ruin of mankind, 
Called for a cloud to darken all their years, 
And said, "Go spend them in a vale of tears." 

o balmy gales of soul-reviving air! 
o salutary streams that murmur there! 
These, flowing from the fount of grace above; 
Those breathed from lips of everlasting love 
The flinty soil, indeed, their feet annoys, 
Chill blasts of trouble nip their springing joys. 
An envious world will interpose its frown, 
To mar delights superior to its own; 
And many a pang, experienced still within, 
Reminds them of their hated inmate, Sin. 
But ills of every shape, anu every name, 
Transformed to blessings, miss their cruel aim: 
And every moment's calm that soothes the breast, 
Is given in earnest of eternal rest. 

Ah, be Dot sad, although thy lot be cast 
Far from the flock, and in a bDundless waste! 
1;0 shepherds' tents within thy view appear, 
T~nt 1(he chief ~3hephercl even there is near. 
Thy tender sorrows and thy plaintive strain, 
Flow in a foreign land, but not. in vain; 
rfhy tears all issue from a source divine, 
And every urop bespeaks a :':'uvi,)ur thine--
Su once in Gideon's fleece the dews were found, 
And drought on all the drooping herbs around. 

COwPER. 
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PROORAST1NATION. 

Be wise to-day; 'tis madness to defer; 
Next day the fatal precedent will plead, 
Thus on, till wisdom is pushed out of life! 
Procrastination is the thief of time; 
Year after year it steals, till all are fled, 
And to the mercies of a moment leaves 
The vast concerns of an eternal scene. 
If not so frequent, would not this be strang' - ? 
That 'tis so frequent, this is stranger still, 
Of man's miraculous mistakes this bears 
The palm, "That an men are about to live," 
For ever on the brink on being born : 
All pay themselves the compliment to think 
'fhey one day shall not drivel, and their pride 
On this reversion takes up ready praise; 
At least their own; their future selves applaud, 
How excellent that life they ne'er will lead ! 
Time lodged in their own hands is Folly's vails; 
Time lodged in Fate's, to wisdom they consign: 
The thing they can't but purpose, they postpone. 
'Tis not in folly not to scorn a fool; 
And scarce in human wisdom to do more. 
All promise is poor dilatory man, 
And that thl"Ough every stage. When young, indeed, 
In full content we sometimes nobly rest, 
Unanxiuus for ourselves, and only wish. 
As duteous sons, our fathers were more wise, 
At thirty, man suspects himself a fool; 
Knows it at forty. and reforms his plan; 
At fifty chides his infamoWl delay, 
Pushes his prudent purpo~e to resolve; 
In all the magnanimity of thought 
Resolves and re-resoln·s ; then dieH the same. 

And why? Because he thinks himself immortal. 
All men think all men mortal but themselves; 
Themselves, when some alarming shock of fate 
Strikes through their wounded hearts the sudden dread 
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But their hearts wounded, like the wounded air 
Soon close: where, past the shaft, no trace is fo~nd 
As from the wing no scar the sky retains. 
The parted wave no furrow from the keel-
So dies in human hearts the thought of death: 
Even when the tender tear which nature sheds 
O'er those we love, we drop it in their grave. 

YOUNG. 

'l'A3TE. 

What then is taste, but these internal powers, 
Active, and strong, and feelingly alive 
To each fine impulse? A discerning sense 
Of decent and sublime, with quick disgust 
From things deform'd, or disarranged, or gross 
In species? This, nor gems, nor stores of gold. 
Nor purple state, nor culture, can bestow; 
But God alone, when first his active hand 
Imprints the secret bias of the soul. 
He, mighty Parent! wise and just in all, 
Free as the vital breeze, or light of heaven, 
Reveals the charms of nature. Ask the swain 
"Vho journeys homeward from a summer day's 
Long labour, why, forgetful of his toils 
And due repose, he loiters to behold 
The sunshine gleaming as through amber clouds 
O'er all the western sky; full soon, I ween, 
His rude expression and untutor'd airs, 
Beyond the power of language, will unfold 
The form of beauty smiling at his heart. 
How lovely! how commanding! But though Heaven 
In every breast hath sown these early seeds 
Of lovaand admiration, yet in vain, 
'Without fair culture's kind parental aid, 
'Without enlivening suns, and genial showers, 
And shelter from the blast, in vain we hope 
Thf! tender plant should rear its blooming head, 
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Or yield the harvest promised in its spring. 
N or yet will every suil with equal stores 
Repay the tiller's labour; or attend 
Hi;; will obsequious, whether to produce 
The o1iye or the laurel. Different minds 
Incline to different ohjects ; ODe pursues 
The vast alone, the wonderful, the wild; 
Another sighs VJr harmony, and grace, 
And gentlest beauty. Hence, when lightning fires 
The arch of heaven, and thunders ruck the ground" 
\\hen furious whirl" inds rend the howling air, 
And ocean, groaning -;:"'111 its lowpot bed, 
Heaves his tempestuous billc,ws to the sky; 
Amid the mighty lli>'·'JZtr. while below 
'The nations tremble, ~-"hakspeare looks abroad 
From some high cliff snperior, and enjoys 
The elemental \~·ar. Lut ,YaHer longs, 
All on the margin of ~;)lue flowery stream, 
To spread his careless limbs ami(l to cool 
Of plantain shades, and to the listening deer 
The tale of slighted vows and loves disdain 
Resound soft warbling all the live-long day: 
Oonsenting Zephyr sighs; the weeping rill 
Joins in his plaint, melodiom;; mute the groves; 
And hill and dale with all their echoes morn, 
Such and so various are the tastes of men. 

AKE::;SJDE. 

DETACHED PIECES, 

N ow, my co-mates, and brothers in exile, 
Hath not old custom made this life more sweet 
Than that of painted pomp? ~·l.re not these woods 
More free from peril than the enyious court? 
Here feel we but the penalty of Adam, 
The season's difference; as the icy fang 
And churlish chiding of the winter's wind, 
Which, ,vhen it bites and blows upon my body, 
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Even till I shrink with cold I smile and say
This is no flattery; these a;e counsellors 
'fhat feelingly persuade me what I am. ' 
Sweet are the uses of adYcrsity; 
'Which, like the toad, ugly m;d venomous 
'Wears yet a precious jewel in its head; , 
A,ud, this our ~ife, exempt from public haunts, 
Fmds ton.gues m trees, books in the running brooks, 
Sermons m stones, and good in every thing. 

SHAK8PEARE. 

,Yhat you do 
Still betters what is done. When you speak sweet, 
I'd have you do it ever: when you sing, 
I'd have you buy and sell so, so give alms, 
Pray so; and for the ordering your affairs, 
To sing them too. 'When you do dance, I wish you 
A wave 0' the sea, that you might eyer do 
Nothing but that; more still-still so 
And own no other function: each your doing 
So singular in each particular, 
Crowns what you are doing in the present deeds, 
That all your acts are queens. 

BHAKSPEARE. 

Let me play the fool 
vYith mirth and laughter; so let wrinkles come, 
And let my liver rather heat with wine, 
Than my heart cool with mortifyi~g groans.. . 
"Thy should a man, whose blood IS warm wlthm, 
Bit like his grandsire cut in alaba~ter ? 
Sleep when he wakes, and creep into the ja.undice 
By being peevish? I tell thee what, Antoma, 
(I love thee and it is my love that speaks,) 
There are a'sort of men whose visages 
Do cream and mantle like a standing pond, 
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And do a wilful stillness entertain, 
With purpose to be dressed in an opinion 
Of wisdom, gravity, profound conceit, 
As who should say, I am Sir Oracle. 
And when I ope my lips, let no dog bark! 
I'll tell thee more of this another time ; 
But fish not with this melancholy bait 
For this fool's gudgeon, this opinion. 
Come, good Lorenzo, fare you well a while; 
I'll end my exhortation after dinner. 

SHAKSPLUlli1. 

A fool,-a fool !-I met a fool i' th' forest
A motley fool ;-a miserable varlet !--
As I do live by food, I met a fool,-
vVho laid him down and basked him in the sun, 
And railed on Lady Fortune in good terms, 
In good set terms, and yet a motley fool. 
Good-morrow, fool, quoth I: No sir, quoth he, 
Call me not fool, till heaven hath sent me fortune: 
And then he drew a dial from his poke; 
And looking on it with lack-lustre eye, 
Says, very wisely, It is ten o'clock: 
Thus may we see, quoth he, how the world wags: 
And after one hour more 'twill be eleven; 
And so from hour to hour, we ripe and ripe, 
And then from hour to hour, we rot and rot, 
And thereby hangs a tale. When I did hear 
The motley fool thus moral on the time, 
My lungs began to crow like chanticleer, 
That fools should be so deep-contemplative; 
And I did laugh, sans intermission, 
An hour by his dial. 0 noble fool! 
A worthy fool! Motley'S the only wear. 

SHAKSPEARN 
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Seems, madam! nay, it is: I know not seems. 
'Tis not alone my inky cloak, good mother 
Nor customary suits of solemn hlack ' 
N or windy suspiration of forced hre;th; 
No, nor the fruitful river in the eye, 
Nor the dejected 'haviour of the visage, 
Together with all forms, modes, shows of gloief, 
That can denote me truly: these indeed seem, 
For they are actions that a man might play; 
But I have that within which passeth show, 
These but the trappings and the suits of woe. 

SHAK8PEARE. 

vVhyget thee gone! horror and night go with thee. 
Sisters of Acheron, go hand in hand, 
Go dance around the bower, an.f close them in : 
And tell them that I sent you to salute them. 
Profane the ground, and for the ambrosial rose 
And breath of jes5amine, let hemlock blacken, 
And deadly night-shade poison all the air: 
For the sweet nightingale, may ravens croak, 
Toads pant, and adders rustle through the leaves ~ 
May serpents winding up the trees let fall 
Their hissing necks upon them from above, 
And mingle kisses-such as I would give them. 

YOUNG. 

Why have those banished and forhidden legs 
Dared once to touch a dust of England's ground? 
But more than why-why have they dared to march 
So many miles upon her peaceful boso.m; 
Frightening her pale-faced villagers with war, 
And ostentation of despised arms? 
Comest thou because the anointed king is hence? 
Why, foolish boy, the king is left behind; 
And in my loyal bosom lies his power. 

S 



S86 

Were I but now the lord of such hot youth, 
As when brave Gaunt, thy father, and myself, 
Rescued the Black Prince, that young Mars of mee 
From forth the ranks of many thousand French; 
Oh, then, how quickly should this arm of mine, 
N ow prisoner to the palsy, chastise thee, 
And minister correction to thy fault. 

SHAKBPEARE. 

Many are the sayings of the wise, 
In ancient and in modern books enrolled, 
Extolling patience a~ the truest fortitude; 
And to the bearing well of all calamities, 
All chances incident to man's frail life, 
Consolatries writ 
With studied argument, and much persuasion sought .. 
Lenient of grief and anxious thought; 
But with the afflicted in his pangs their sound 
Little prevails, or rather seems a tune 
Harsh and of dissonant mood from his complaint; 
Unless he feels within 
Some source of consolation from above, 
Secret refreshings that repair his strength, 
And fainting spirits uphold. 

ON MILTON'S BLINDNESS. 

MILTON. 

When I consider how my light is spent, 
Ere halfmy days in this dark world and wide 
And that one talent which is death to hide, ' 

Lodged with me useless, though my soul more bent 
To serve therewith my Maker, and present. 

My true account, lest he returning chide; 
" Doth God exact day-labour, light denied?" 

I fondly ask; but patience, to prevent 
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That murmur soon replies, God doth not need 
Either .man.'" work, or his own gifts; who be~t 
Bear his mild yoke, tlwy sene him he!>t; his state 

Is kingly, thousands at his bidding speed, 
And pass o'er land and oc('an without rest, 
They also serve who only stand and wait. 

]HILTON • 

• PTAIN BOBADlL'S METHOD OF ;DEFEATING 
AN AR.JIY. 

I will tell you, sir, by way of private and under seal, 
I am a gentleman, and live here obscure and to myself; 
but were I known to his Majesty and the Lords, ob
serve me, I would undertake, upon this poor head and 
life, for the public benefit of the state, not only to spare 
the entire lives of his suhjects in general, but to save 
the one-half, nay three-fourths of his yearly charge in 
holding war, and against what enemy soever. And how 
would I do it think you '?-Why thus, sir:-I would 
select nineteen more to my~elf, throughout the land: 
gentlemen they should be; of good spirit, strong and 
able constitution. I would choose them by an instinct 
that I have, And I would teach these nineteen the 
special rules; as, your Punto, your Reverso, your Stoc
cata, your Imbroccata, your Passada, your l\10ntonto, 
till they could all play very near, or altogether, as well 
as myself. This done, say the enemy were forty thou
sand strong. vYe twenty would come into the field, the 
tenth of March, or thereabout, and we would challenge 
twenty of the enemy; they could not in their hllnour 
refuse us. vYell-we would kill them: chaJlenge 
twenty more-kill them: twenty more-kill them: 
twenty more-kill them too. And thus would we 
kill every man his ten a day-ten a day, that's ten 
score: ten score-that's two hundred: two hundred a 
day-five days a thousand-forty thousand-forty ti~ue3 
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five-five times forty-two hundred days, kill them all 
by computation, And this I will venture my poor 
O'entleman-like carcass to perform (proviued there be no 
treason practised upon llS) by f~lir and discreet man
hood; that i~, civilly-by the sword. 

BEN JONSON. 

THE POST AURIVES IN THE VILLAGE. 

Hark! 'tis the twanging horn ~ o'er yonder bridge, 
That with its wearisome but neec1t'ul length 
Bestrirles the wintry flood, in which the moon 
Sees her unwrinkl'u fac~' reflected bright, 
He comes, the herald of the noisy world, 
"\Yith spatter'J boots, strapp'cl wai,;t and frozen locks, 
News from all nations lumh'ring at his back, 
True to his charge the close packed load behind, 
Yet careless what he brings, his one concern 
Is to conduct it to the destined inn; 
And having drapp'd th' expected bag. pass on. 
Re whistles as hc goes, light-hearted wretch, 
Cold, and yet cheerful; messenger of grief 
Perhaps to thousands, and of jay to some; 
To him indiffrent whether grief or joy. 
Houses in a~hes, and the fall of stocks, 
Births, deaths, marriages, epistles wet 
\Yith tears that trickled down the writer's cheeks 
Fast as the periods from his fluent quill, 
Or chal'g'd with am'rous sighs of absent swains, 
Or nymphs responsive, equally affect, 
His horse and him, unconscious of them all. 
But oh, th' important budget! ushered in 
~Yith such heart-shaking music, who can say 
~'hat are its tidings; have our troop;; awak'd ? 
Or do they still as if with opium drugg'd, 
Snore to the murmurs of th' Atlantic wave? 
Is India free? and does she wear her plum'd 
Andjewell'd turban with a smile of peace ; 
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Or do we grind her still? '1'he gmnd debate, 
The popular harangue. the tart reply, 
The logic, and the wisdom, and the wit, 
And the loud langh-I long to know them all; 
I burn to set th' impri,;on'd wranglers free, 
And giye them yoice anu utterance once again, 

X ow stir the fire, and close, the shutters iUst, 
Let fall the curtains. wheel the sofa round; 
Anu while the bubbling and loud hissing urn 
Throws up a steamy column, and the cups 
That cheer not to inebriate, wait on 'each, 
So let us welcome peaceful ev'ning in. 
Kot such his ey'ning, who with shining face, 
Sweats in the crowded theatre, and squeez'd 
And bor'd ,,·ith elbow points through both his sides 
Outscolds the ranting actor on the stage. 
Nor his who patient stands till his feet throb 
And his head thumps, to feed upon the breath 
Of patriots, bursting with heroic rage, 
Or placemen, all tranquillity and smiles, 
This folio of four pages, happy work! 
Which not e'en critics criticise, that holds 
Inquisitiye attention, "'hile I read, 
Fast bound in chains of silence, which the fair, 
Though eloquent themselves, yet fear to break; 
vYhat is it but a map of busy life, 
Its fluctuations and its vast concerns? 
Here runs the :Uountainous and cra!I~Y riJge 
That tempts ambition. On the sum'mit, see 
The seals of office glitter in his eye; . 
He climbs, he pants, he grasps them. At Ius heels, 
Close at his heels a demagogue asceE,ds, 
And with a dC'xt'rous jerk soon twists him down 
And wins them, but to lose them in his turn. 
Here rills of oily eloquence in soft 
Meanders lubricate the course they take; 
The mouest speaker is asham'd and griev'd, 
T' engross a moment's Il(,t;CC: and yet 
Begs a propitious ear for his poor. thoughts, 
However trivial all that he concen'es. 
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Sweet bashfulness! it claims at lea~t this praise; 
The dearth of information and good sense, 
That it foretells us, always comes to pass. 
Cataracts of declamation thunder here; 
There forests of no meaning spread the page, 
In which all COlli prehension wanders lost; 
While fields of plell<:antry Hmll.'e us there 
'Yith merry descants on a nation's woes. 
The rest appears a wilderness of strange 
But gay confusion-roses for the cheeks 
And lilies for the brow of faded age, 
Teeth fur the toothless, ringlets for the bald, 
Heavep, earth, and ocean, plunder'd of their sweets, 
Nectareous essences, Olympian dews, 
Sermons and city feasts, and fav'rite airs, 
.!Ethereal journeys, submarille exploits, 
And Katerfelto, * with his hair on end 
At his own wonders, wond'ring for his bread. 

COWPER. 

REPORT OF AN ADJUDGED CASE, NOT TO BE FOUND 
IN ANY OF THE BOOKS. 

Between Nose and Eyes a strange contest arose, 
The spectacles set them unhappily wrong; 
'1'he point in Jispllte was, as all the world knows, 
To which the said spectacles ought to belong. 
So the tongue was the lawyer, and argued.the cause, 
'Yilh a great deaL:.4)f skill, and a wig full of learning, 
'While chief baron Enr sat to balance the laws, 
So famed for his talent in nicely discerning. 
In behalf of the Nose, it will quickly appear, 
And your lordship, he said, will undoubtedly find 
That the .Nose has had spectacles always in we:Jr, 
'Yhicn amouuts to possession, time out of mind. 
'1'hen holding the spectacles up to the court-

.. Katerfelto, a celebrnted juggler. 
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Your lordship observes they are made with a straddle, 
As wide as the ridge of the nose is; in short 
Designed to sit to it, just like a saddle. 
Again would your lordship a moment suppose 
(,Tis a cas~ that has happened and may be again) 
That the vIsage or countenance had not a Nose, 
Pray who would or who could wear spectacles then? 
On the whole it sppears, and my argument shows, 
,Yith a reasoning the court will never condemn, 
That the spectacles plainly were made for the Nose, 
And the Nose was as plainly intended for them. 
Then shifting his side, as the lawyer knows how, 
He pleaded again in behalf of the Eyt's ; 
But what were his arguments few people know, 
For the world did not think they were equally wise; 
So his lordship decreed, with a grave solemn tone, 
Decisiye and clear, without one 1/ or but-
That whenever the K ose put his spectacles on, 
By day-light or candle-light-Eyes should be shut. 

COWPER. 

THE DESE:£i,TED WIFE. 

He comes not-I have watched the moon go down, 
But yet he comes not.-Once it was not so : 
He thinks not how these bitter tears do flow, 
The while he holds his riot in that town. 
Yet he will come and chide, and I shall weep, 
And he will wake my infant from its sleep, 
To blend its feeble wailings with my tears! 
Oh how I 10ye a mother's watch to keep, 
O'er those sleeping eyes, that smile which cheers 
My heart, though sunk in sorrow fix'd and deep. 
I had a husband once who lo\'ed me-now, 
He ever wears It frown upon his brow, 
And feeds his passion on a wanton's life, 
As bees from laurel flower a poison sip! 
But yet I cannot hate-O ! there were hours, 
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When I would hang for ever on his eye; 
And Timer who stole with silent sadness by, 
Strew'd, as he hurried on, his path with flowers .. 
I loveil him then, he loved me too-my heart 
Still finds its fondness kindle if he smile. 
The memory of our loves will ne'er depart! 
And though he often sting me with a dart . 
Venom'd and barb'd, and waste upon the vIle 
Caresses, which his babe and mine should share; 
Though he should spurn me, I will calmly bear 
His madness-and should sickness come, and lay 
Its paralysing hand upon him, then 
I would, with kindness, all my wrongs repay, 
Until the penitent should weep and say 
How injured and how faithful I had been. 

ANONYMOUS .. 

GERTRUDE OF WYOMING. 

On Susquehana's side, fair Wyoming! 
Although the wild flower on thy ruin'd wal1~ 

And roofless homes, a sad remembrance bring 
Of what thy gentle people did befall ; 
Yet thou wert once the loveliest land of all 

That see the Atlantic wave their morn restore._ 
Sweet land! may I thy lost delights recall, 

And paint thy Gertrude in her bowers of yore 
Whose beauty was the loye of Pennsylvania's shore~ 

Delightful Wyoming! beneath thy skies, 
The happy shepherd swains had nought to do) 

:But feed their flocks on green declivities, 
Or skim perchance thy lake with light canoe, 
From morn till evening's sweeter pastime grew~ 

With timbrel, when beneath the forest's brown, 
Thy lovely maidens would the dance renew ~ 

And aye those sunny mountains half way down, 
V\'ould echo flageolet from some romantic toWl'l. 



Then where of Indian hillR the oal'-lioht takes 
Fl ' 1 h '" t""> . 18 ~'aH',. ow might yon the flamingo ~('c, 

D1sportmg, like a meteor on the Julie,,:,. 
And playful squirrel on his llut-oTown tree' 
And every sOllnd of life ~yas full of glee, ' 

From mel ry m(lck-bird's song, 01' hum of men, 
'Yhile hearkening- fearill'T nOl1 o'ht their revelry 

,---' t:'> 0 0/' 
The wild deer arch' (1 his neck from glades, and then, 
Unhunted, sought his woods and wilderness again. 

And. scarce had \\-:\'clllin~' war or crime 
Heard, but in tran~~-atln;ltic :;~nry rung, 

For here the exile met from every clime, 
And ,poke in friendship every distant tongue, 
~.:cn from the blood of warring Europe sprung, 

'Yhere but divided Ly the running brook; 
And happy where no Hhenish trumpet snng, 

On plains, no sieging mine's volcano shook, 
The blue-eyed German changed his sword to pruning

hook. 

Here was not mingled in the city's pomp 
Of life's extremes, the granllenr and the gloom, 

Judgment awoke not here her dismal tromp, 
Nor Beal'd in blood a fellow-creature's doom, 
:\"01' mour11'<1 the captive in a living tomb. 

ODe yenerable man l;c\,)','cd of all, 
Sufficed, where j,-'DCCCDCC was yet in bloom, 

To sway the strife that seldom might hefall ; 
And Albert was their judge in patriarchal hall. 

How reverend. was the look, serenely aged. 
He bore, this aged Pennsylvanian sire, 

\Yhen all but kindly fervollrs ~"'erc aS~l1aged, 
Undimm'd bv weakness' shade or turbid ire! 
And though: amidst the calm of thought entire, 

Some high and haughty features might betray 
A soul impetuous once, 'twas earthly fire, 

That fled compOimre's intellectual ray, .. 
As LEtna's fires grow dim before the nsmg day. 

CAMPBELL. 

S2 
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LINES WRITTEN IN A SEVERE FROST Al."-D STRONG 
HAZE, ON SUNDAY MORNING. 

How drear and awful is this wlitude ! 
Kature herself is surely dead, and o'er 
Her c'Jld and stiffened corse a winding sheet 
Of bright unsullied purity, is thrown. 
How still she lies! "he smiles, she breathes no more! 
Yon drooping elm, whose pale and lcafle~s boughs 
O'erhang the ~tream, hath wept itself to death. 
The stream that once did gaily dance and sing 
The lin'-long day, now, stiff and silent, lies 
Immoveable-congeal'd to glittering shingles, 
'Tis beautiful in death! That grove, which late 
Did wuo the merry stream with ceaseless music, 
From morn tIl! eve, with notes of thousand songsters, 
And all the night with those nwlouious strains, 
\\,ith which lone Philomela tells her love. 
N ow silent stands a bleached ";kel don. -
The sky itself is shrouded; now no m(,re 
The rosy blush of health, the gI",v of rapture, 
Or cheerful smile of peace her t~lce illumines; 
One sickly ... i,i.I hue is spread 0' er all. 
The veil of air wont not to hide, but show 
'With miltl and softening azure tint more sweet 
The beanteous aspect of the yarying heaven, 
Is now hecome a f()UI and delJ~(: di~guise. 
The sun, that glorious ,'onrcC' of \y ,Il"lllth and light, 
Arrested in his course, Hares through the dun 
And turhid atmosphere, as if expiring. 
N ought else appears-it seems (\" though this spot 
",Yere all creation, and myself the 801e 
Survivor. Oh! how awful thus to find 
Myself alone with Go(l-to knuw and feel 
'That his all-seeing, hi:; ~lll-searching eye, 
Surveys my inmo~t tlllJughts: How little, now, 
Appe~:r the mighty joys, the hopes and fears, 
PurslU(S and pleasures of a transient world: 
A world wherein, till now like other men , , 
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fve toiled and grieved, with many anxious cares, 
But where I too have loved and been beloved 
With more of happiness than oft i~ found ' 
In this probationary state. 'Yith him 
Vi~~o g~ve me all, and ria)- by day, hath still, 
" 1th kmd parental care my life prese1Ted, 
To stand alone is awful, but not dre:1dful. 
Nay, sure, 'tis more than earthly bliss, here, thus 
To hold communion with my heavenly Father. 
'Witness this heart, with gratitude o'ercharO'ed 
vVhich pleads and presHes to present its tht~nk; : 
'Yitness these tears which thus uncaH'd obtrude, 
And half congeal'd, fall to the frozen earth. 
An humble offering at the throne of grace ;' 
Witness this sweet, serene, and holy calm, 
At once bespeaking and befitting for 
The presence of my Maker; semblance faint 
Of happiness to come, when bliss supreme 
Shall be the portion of these ransom'd saints, 
Who through eternity shall join to raise 
Loud hallelujahs to their heavenly King. 

ANONYMOUS, 

ON THE EFFECTS OF TIME AND CHANGE. 

Of chance or change, 0 let not man complain, 
Else shall he never, never cease to wail; 
For, from the imperial dome, to where the swain 
Rears the lone cottage in the silent dale, 
All feel the assault of Fortune's fickle gale; 
Art, empire, earth itself, to change are doomed; 
Earthq uakes have rais:~ to ~eaven the humble vale, 
And gulfs the mountam s mighty maSR entombed, 
And where the Atlantic rolls, wide continent~ have 

hloomed. 
But sure to foreign climes we need not range, 
Nor search the ancient records of our mce, 
To learn the dire effects of time and change, 
'Which in ourselves, alas! we daily trace. 
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'Yet at the darkened eye, the withered face, 
Or honry hair I never will repine: 
But spare, oh time, whate'er of mental grace, 
Of candour, love, or sympathy di\'ine, 
Whate'er of fancy'S ray or friendship's flame is mine. 

BEATTm. 

MUTUAL FORBEARANCE NECESSARY TO THE HAPPI
NESS OF THE MARRIED STATE. 

The lady thus address'd her spollse
vVhat a mere dungeoD is this hODse ! 
By no means large enough; and was it 
Yet this dull room, and that dark closet, 
Those hangings, with their worn out graces, 
Long beards, long noses, and pale faces, 
Are such an antiquated scene, 
They overwhelm me with the spleen. 

Sir Humphrey, shooting in the dark, 
Makes answer quite beside the mark; 
No doubt, my dear; I bade him come, 
Engag'd myself to be at home. 
And ~hall expect him at the door, 
Precisely when the clock strikes four. 

You are so deaf, the lady cried, 
(And rais'd her voice, and frown'd beside,) 
You are so sadly deaf, my dear, 
What shall I do to make you hear! 

Dismiss poor Harry! he replies, 
Some people are more nice than wise: 
For one slight trespass all this stir 1 
What if he did ride, whip, and spur? 
'Twas but a mile-your fav'rite horse 
Will never look one hair the worse.,V ell I protest, 'tis past all bearing! 
Child, I am rather hard of hearing I 

Yes truly-one must scream and bawl, 
I tell you, you can't hear at all. 
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Then with a voice exceedin<T low 
1\1 'f "" ..L,O matter 1 you hear or no. 

Alas ~ and is domestic strife 
That sorest ill of human life, ' 
A plague so little to be fear'd, 
As to be wantonly incurr'd ; 
To gratify a fretful passion, 
On every trivial provocation? 
The kindest alld the happiest pair 
\Yill find occasion to furbear, 
And something every day they live 
To pity, and perhaps forgive. 
But if infirmities that fall 
In common to the lot of all, 
A blemish, or a s~nse impair'd, 
Are crimes so little to be spar'd, 
Then farewell all that must create 
The comfort of the wedded state. 
Instead of harmony, 'tis jar 
And tumult and intestine war. 
The love that cheers life's latest stage, 
Proof against sickness and old age, 
Preserv'd by virtue from declension, 
Becomes not weary of attention; 
But lives when that exterior grace, 
'Which first inspired the flame decays. 
'Tis gentle, delicate, and kind, 
'.ro faults compasEionate or blind, 
And will with sympathy endure 
'rhose evils it would gladly cure: 
But angry, coarse, and harsh expression, 
Shows love to be a mere profession, 
Proves that the heart is nOlle of his, 
Or soon expels him if it is. 

COWPER. 
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THE CONVICT SHIP. 

Morn on the waters! and purple and bright 
Burst on the billows the flashing of light; 
0' er the glad wan.;;, like a child of the sun, 
See the tall vessel goes gallantly on ; 
Full to the breeze she unbosoms her sail, 
And her pennon streams onward like hope in the gal~ ; 
The wind come around her, in murmnr and song, 
And the surges rejoice as they bear her along, 
See she looks up to the golden edged clouds, 
And the sailor sings gaily aloft in her shrouds. 
Onward she glides amid ripple and spray, 
Over the waters, away and away! 
Bright as the visions of youth ere they part 
Passing away, like a dream of the heart! 
vYho, as the beautiful pageant sweeps by, 
Music around her, and sunshine on high, 
Pauses to think amid glitter and glow, 
Oh! there be hearts that are breaking below! 

Night on the waves ~ and the morn is on high. 
Hung like a gem on the brow of the sky, 
Treading its depths in the power of her might, 
And turning the clouds, as they pass her, to light; 
Look to the waters! asleep on her breast, 
Seem not the ship like an Island of'rest ? 
Bright and alone on the shadowy main, 
Like a heart-cherished home on some desolate plain, 
"Yho, as she &miles in the silvery light, 
Spreading her wings on the bosom of night, 
Alone on the deep, as the moon in the sky, 
A phantom of' beauty, could deem with a sigh, 
'1'h[lt so lovely a thing is the mansion of ;;;in, 
And souls that are smitten, lie bursting within? 
"Yho, as he watches her silently gliding, 
Remembers that wave after wave is dividing 
Bosoms that sorrow and guilt could not sever, 
Hearts that are parted and broken for ever? 
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Or dreams that he watches. afloat on the wave 
The death-bed of hope, or the young spirit's g~ave ? 

'Tis thus with our life, as it l)asses alono-
. b' 

LIke a vessel at sea, amid sunshine and Sal)!"' 

Gaily we glide in 1he gaze of the world b' 

'Yith ~treamel'S afloat, and with canvas' unfurled; 
~ll gladness and glory to wondering eyes, 
1 et chartered by sorrow and freighted with si<rhs : 
Fading and false is the aspect it wear:>, b 

As the smiles we put on, just to cover our tears, 
Ano. the withering thoughts that the world cannot know, 
Like heart-broken exiles lie burning below; 
·Whilst the yessel dri ves on to that desolate shore, 
·Where the dreams of our childhood are yanish'd and o'er. 

T. K. HERVEY. 

CHRISTIAN BENEVOLENOE. 

·Wouldst thou from sorrow find a sweet relief? 
Or is thy heart oppressed with woes untold? 
Balm wouldst thou gather for corroding grief; 
Pour blessings round thee like a shower of gold. 
'Tis when the rose is wrapt in many a fold 
Close to its heart the worm is wasting there 
Its life and beauty: not ""hen, all unroll'd 
Leaf after leaf: it~ bosom, rich and f~ir, 
Breathes freely its perfumes throughout the ambient air. 

Some hia'h or humble enterprise of good, 
Contem;:ate till it shall possess thy mind, 
Become thy study, pastime, rest, and food, 
And kindle in thy heart a flame refined. . 
Pray Heaven for firmness thy whole soul to bmd 
To this thy purpose-to begin, pursue, . 
With thoughts all fixed, and feelings purely kmd, 
Strength to complete, and with delight .review, 
And o-race to o-ive the praise where all IS ever due. 

l:> l:> 
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No good of worth sublime will Heaven permit 
'1'0 light on man as from the passing air; 
The lamp of genius, though by nature lit, 
If not protecteu, pruned, and fed with care 
Soon dies, or runs to waste with fitful glare; 
And learning is a plant that spreads and towers 
Slow as Columhia's aloe, proudly rare, 
That 'mid gay thousands, with the suns and showers 
Of half a century, grows alone ·before it flowers. 

Beware lest thou from sloth that would appear 
But lowliness of mind, with joy proclaim 
Thy want of worth; a charge thon could'st not bear, 
From other lips without a blush of ~hame. 
Or pride indignant; then be thine the blame, 
And make thyself of worth; and thus enlist 
The smiles of all the good, the dear to fame; 
'Tis infamy to die and not be miss'd, 
Or let all soon forget that thou didst e' er exist. 

Rouse to some work of high and holy love, 
And thou an angel's happiness shall know
Shall bless the earth while in the world above, 
The good begun by thee shall onward flow, 
In many a branching stream, and wider grow, 
The seed that in the~e few and fleeting hours, 
Thy hands unsparing and unwearied sow, 
Shall deck thy grave with amaranthine trowers, 
And yield thee fruit divine in heaven's immortal bowers. 

THE LAST MINSTREL. 

The way was long, the wind was cold, 
The Minstrel was infirm and old; 
His withered cheek, and tresses gray, 
Seemed to have known a better day; 
The harp, his sole remaining joy, 
Was carried by an orphan boy; 

VYILCOX. 
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The last of all the Bards was he 
"Ybo sung of Border chi,'alry. ' 
For well a day! their date was fled 
His tuneful brethren all were dead; 
And he neglected and oppress'd, 
'Wished to be with them and at rest. 
N a more on prancing palfrey borne, 
He carolled, light as lnrk at morn ; 
No longer courted and caressed, 
High placed in haH a welcome guest, 
He poured, to lord and lady gay, 
The unpremeditated lay ; 
Old times were changed, old manners gone, 
A stranger filled the Stuart's throne, 
The bigots of the iron time 
Had called the harmless art a crime. 
A wandering Harper, scorned and poor, 
He begged his bread from door to door, 
And tuned, to please a peasant's ear, 
The harp, a king had loved to hear. 

He passed where Newark's stately tower 
Looks out from Yarrow's birchen bower; 
The minstrel gazed with wishful eye, 
No humbler resting place was nigh; 
'''lith hesitating step, at last, 
The ambattled portal arch he passed, 
V\'hose pond'rous grate and massy bar 
Had oft rolled back the tide of war, 
But never closed the iron door 
Against the desolate and poor. 
The duchess marked his weary pace, 
His timid mien and reverend face, 
And bade her page 1he menials tell, 
That they should tend the old man well : 
For she had known adversity, 
Though born in such a high degree; 
In pride of power and heauty's bloom, 
Had wept o'er Monmouth's bloody tomb! 

SOOTT. 
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THE MORAL CHANGE ANTICIPATED BY HOPE. 

Hope, when I mourn with sympathising mind, 
The wrongs of fate, the woes of human kind, 
Thy blissful omens bid my spirit see 
The boundless fieJds of rapture yet to be ; 
I watch the wheels of Nature's mazy plan, 
And learn the future by the past of man. 
Come bright improvement ! on the car of Time, 
And rule the spacious world from clime to clime, 
Thy handmaid arts shall every wild explore, 
Trace every wave, and culture every shore. 
On Erie's banks where tigers steal alone, 
And the dread Indian chants a dismal song, 
Where human fiends on midnight errands walk, 
And bathe in brains the murderous tomahawk. 
There shall the flocks on thymy pastures stray, 
And shepherd's dance at summer's opening day; 
Each wandering genius of the lonely glen, 
Shall start to view the glittering haunts of men, 
And silent watch, on woodland heights around, 
The village curfew as it tolls profound. 
Where barbarous hordes on Scythian mountains roam, 
Truth, Mercy, Freedom, yet shall find a home; 
Where' er degraded nature bleeds and pineS, 
From Guinea's coast to Sabir's dreary mines, 
'Truth shall pervade the unfathomed darkness there, 
And light the dreadful features of despair-
Hark! the stern captive spurns his heavy load, 
And asks the image back that heaven bestowed; 
Fierce in his eye, the fire of valour burns, 
And as the slave departs, the man returns. 

CAMPBELL. 
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THE SNOW-FLA.KE. 

" Now, if I fall, ",ill it be my lot 
To be cast in some low and 10n\"ly spot 
To melt, and to sink unseen or furgot?' 

And then will my course be ended ?" 
'Twas thus a feathery snow-flake said, 
As down through ~he measureless space it strayed, 
Or, as half by dallIance, half afraid, 

It seemed in mid air suspended_ 

" 0, no," said the Earth, "thou shalt not lie, 
Neglected and lone, on my lap to die, 
Thou pure and delicate child of the sky i 

For thou wilt be safe in my keeping: 
But, then, I must give thee a lovlier form; 
Thou'It not be a part of the wintry storm, 
But revive when the sun-beams are yellow and warm 

And the flowers from my bosom are peeping_ 

tl And then thou shalt have thy choice to be 
Restored in the lily that decks the lea, 
In the je~samine blossom, the anemone, 

Or aught of thy spotless whiteness; 
To melt and be cast in a glittering bead, . 
vYith pearls that the night scatters over the mead, 
In the cup where the bee and the firefly feed, 

Hegaining thy dazzling brightness. 

" Or wouldst thou return to a home in the skies, 
'1'0 shine in the Iris, l'U1et thee arise, 
And appear in the many and glorious ~J':S 

A pencil of sunbeams is blending. 
But true, fair thing, as my name is Earth, 
I'll give thee a new and vernal birth, 
vYhen thou shalt recover thy primal worth, 

And never regret descending 1" 
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" Then I will drop," said the trusting flake; 
" But bear in mind that the choice I make 
Is not in the flowers, on the dew to awake, 

Nor the mist that shall pass with the morning; 
For things of thyself they expire wilh thee; 
But tho&e that are lent from on high, like me, 
They rise and will live, from thy dust set free, 

To the regions above returning. 

" And if true to thy word, and just thou art, 
Like the spirit that dwells in the holiest heart, 
Unsullied by thee, thou will let me depart, 

And return to my native heaven; 
For I would be placed in the beautiful bow, 
From time to time, in thy sight to glow, 
So thou may'st remember the flake of snow, 

By the promise that God hath given." 

TO A WATERFOWL. 

GOULD. 

Whither midst falling dew, 
\Yhile glow the heavens with the last steps of day, 
Far through their rosy depths dost thou pursue 

Thy solitary way? 
Vainly the fowler's eye 

Might mark thy distant Bight to do thee wrong, 
As darkly painted on the crimson sky, 

Thy figure floats along. 

Seek'st thou the plashy brink, 
Of weedy lake or margin of riYer wide, 
Or where the rocking billows rise and sink 

On the chafed ocean side. 

There is a power whose care 
Teaches thy way along that pathless coast
The desert and illimitable air-

Lone wandering, but not lost. 
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All day thy wings have fanned, 
At that far height, the cold, thin atmosphere: 
Yet, stoop not, weary, to the welcome land, 

Though the dark night is near. 

And soon that toil shall end; 
So shalt thou find a summer home, and rest, 
And scream among thy fellows; reeds shall bend 

Soon 0' er thy sheltered nest. 

'l'hou'rt gone, the abyss of heaven 
Hath swallowed up thy form; yet on my heart 
Deeply hath sunk the lesson thou hast given, 

And shall not soon depart. 

He who from zone to zone 
Guides through the boundless sky thy certain flight, 
In the long way that I must tread alone, 

"\Yilllead my steps aright. 
BRYANT. 

THE BLIND MOTHE R. 

Gently, dear mother, here 
The bridge is broken near thee, and below 
The waters with a rapid current flow

Gently, and do not fear; 
Lean on me, mother-plant thy staff before thee, 
For she who loves thee most is watching o'er thee. 

The green leaves as we pass 
Lay their light fingers on thee unaware, 
And by thy side the hazel clusters fair, 

And the low forest grass 
Grows green and lovely, where the wood paths wind, 
Alas, for thee, dear mother, thou art blind. 
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And nature is all bright; 
And the faint gray and crimson of the dawn, 
Like folded curtains from the day are drawn; 

And evening's dewy light 
Quivers in tremulous softness on the sky
Alas, dear mother, for thy' clouded eye! 

And the kind look of friends 
Peruse the sad expression in thy face, 
And the child stops amid his bounding race, 

And the tall stripling bends 
Low to thine ear with duty unforgot-
Alas, dear mother, that thou see'st them not! 

But thou canst hear-and love 
May richly on a human tongue be poured, 
And the slight cadence of a whispered word 

A daughter's love may prove; 
And while I speak thou knowest if I smile 
Albeit thou dost not see my face the while. 

Yes-thou canst hear-and He 
,\Yho on thy sightless eye its darkness hung, 
To the attentive ear like harps hath strung 

Heaven, and earth. and sea! 
And 'tis a lesson in our hearts to know, 
With but one sense the soul may overflow! 

ANONYMOUS. 

SONG FOR MAY·DAY. 

It is J\Iay! it is May I 
And all earth is gay, 

For at last old "Yinter is quite away! 
He linger'd a while in his cloak of snow, 
To see the delicate primrose blow; 

He saw it, and made no longer stay
And now it is May! it is May !-
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It is May! it is 1\1ay ! 
And We bless the day 

. vYhen we first delightfully so can say, 
Apnl had beams amid her showers, 
Yet bare were her gardens, and co~d her bowers; 

And her frown would blight, and her smile 
betray-

But now it is 1\lay I it is May! 

It is May! it is May! 
And the slenderest spray 

Holds up a few leaves to the ripening ray: 
And the hirds sing fearlessly out on high, 
For there is not a cloud in the calm blue sky, 

And the villagers join in their roundelay
For, 0 ! it is 1\1ay! it is May! 

It is 1\lay! it is l\Iay ! 
And the flowers obey 

The beams which alone are more bright than 
they: 

Up they spring at the touch of the sun, 
And opening their sweet eyes, one by one, 

In a language of beauty they seem all to say
And of perfumes !-'tis May! it is May! 

It is May! it is May! 
And delights that lay 

Chill'd and enchained beneath ,,-rinter's sway, 
Break forth again o'er the kindling soul; 
And soften and sooth it, and hless it whole; 

On thoughts more tender than words convey 
Sigh out-It is May! it is May! 

ANONYMOUS. 



408 

THE SILENT GLEN. 

This silent glen, this silent glen, 
Oh how I love its solitude! 

Far from those busy haunts of men, 
Far from the heartless multitude; 

No eye save nature's sovereign beam; 
No breath, but heaven's, to break the dream; 
No voice, but yonder babling stream, 

Dares on the ear intrude. 

The peace-the peace of graves is here; 
o that it would but last! 

But man lives like the waning year, 
Till joy's last leaf is past: 

His bliss, like autumn plants, of power 
To flourish for a transient hour, 
Ere the bud ripens to a flower, 

Dies on the wintry blast. 

Yon alder tree-see how she courts 
The zephyrs as they stray; 

Yet every breeze with which she sports 
Scatters a leaf away: 

So man will wreaths of pleasure crave, 
Though with each flower a thorn she gave, 
And the last leaves him in the grave, 

'1'0 coldness and decay t 

How fearfully that hollow blast 
Raved round the mountains hoar; 

Ruffled the wave, in fury pass'd 
The heath-and was no more! 

Such is the fame of mortal man
In pride and fury it began, 
Yet sooner even than life's brief span, 

The empty noise was o'er. 

And even to those for whom is spread 
Joy's banquet richly crown'd, 

This world is but a gorgeous bed, 
Where in fast slumber bound, 
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Pomp'" gaudy trappings spread beneath, 
They dream away life's fleeting breath, 
Till night comes closing in, and death 

Draws his dark drapery around. 
RENny N EELE. 

WHO IS MY NEIGHBOUR' 

Thy neighbour? It is he whom thou 
Hast power to aid and bless, 

'Yhose aching heart or burning brow 
Thy soothing hand may press. 

Thy neighbour? 'Tis the fainting poor, 
'Whose eye with want ia dim, 

'Yhom hunger sends from door to door: 
Go thou and succour him. 

Thy neighbour"-:- 'Tis that weary man. 
Whose yeara are at their brim, 

Bent low with sickness, cares, and pain; 
Go thou and comfort him. 

Thy neighbour? 'Tis the bereft 
Of every earthly gem; 

"Yidow and orphan, helpless left :
Go thou and shelter them. 

'I'h.v neighbour? Yonder toiling slave, 
Pettered in thought and limb, 

'Whose hopes are all beyond the grave; 
Go thou and ransom him. 

Oh, pass not, pass not heedless by; 
Perhaps thou canst redeem 

The breaking heart from misery ~ 
Oh share thy lot with him. 

THE END. 

T 

ANONYMOUS. 
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