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PREFACE. 

THIS FIFTH BOOK OF LESSONS has been compiled 

as a portion of the plan of progressive Lessons, 

partially developed in the preceding Books. Its 

object is to carry forward the Instruction of the 

more advanced Pupils, into subjects which had 

been but briefly noticed, or altogether omitted 

in the former Numbers of the Series. 
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FIFTH BOOK. 

SECTION I. 

PHYSICAL GEOGRAPHY AND GEOLOGY. 

ROTUNDITY OF .THE EARTH. 

A. GREAT variety of appearances, both on the surface 
Qf 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 
'Iuite 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 ",ater elevated between our eyes and the shore, 
so as to prevent our seeing the land near the edge at 
the water.-~. When an object is seen at a distance 
upon the surface of the earth, a paJi of its ban IS hiri 
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flOlft the view. As the distanee is lessened, a greater 
portion of the object becomes visible, and when brought 
lIufficiently near, the whole of it is seen. If, on the other 
hand, the distance is increased, the visible part of the 
body is continually diminished, and at last the object 
entirely disappears. Every person who has paid the 
slightest attention to the manner in which mountains, 
towers, and ships begin to appear' and disappear, must 
be familiar with these facts.--3. Magellan, Drake, 
Anson, and other navigators, by holding an easterly 
or westerly course, at last arrived at the point of 
their departure. They, thus sailed upon a line, which, 
in one revolution, returned into itself, ending where it 
began; and, 'therefore, the surface on which it was 
described, must be a ISphere, or must resemble a sphere. 
This was further confirmed by the voyages of Captain 
Cook, towards the south pole, from ',,:hich 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 new stars successively appear in the 
heavens, in the quarter to which we are advancing, 
and many of those in the opposite quarter gradually 
disappear, whioh would not happen if the earth were a 
plane in that direction.-5. All these proofs are con
firmed 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, tl)e shadow of the earth, falls upon the 
moon. This 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 tae earth cannot be of 3 

IIpherical form, ~s it~ sl!rface presents the most irregula. 
appearances, bemg m mnumerable places elevated int .. 
!D0untain~,. or depressed into valleys. But thes •• 
irregularities bear no greater proportion to its whol ... 
,,,alit thaD a few grams of sand to a common terrestrial 



globe, the highcst mountains on its surface being liltl(1 
more than the two thousandth part of its diameter. 
Some of the mountains on the surface of the moon arc 
higher than those on the earth, and yet that body 
appears, both to the naked eye, and through a telescope, 
of a spherical figure. Equally futile is the objection, 
which has been improporly and ignorantly drawn from 
the expressions occasionally to be be met with in the 
Bible. The object of the inspired writers who used 
these expressions, was not to advance a true system of 
natural philosophy, or to correct.the popular crrors of 
the day, in matters of mere science, but to illustrate or 
enforce some precept or doctrine, or to reoord the 
occurrence of some remarkable event, which could not 
have been done intelligibly but by adopting expressions 
in agreement with the opinions of the age. 

On the knowledge of the spherical figure of the en rth, 
the ari of navigation in a great mcasure depends; and 
all th .. voyages of discovery, which have been made in 
l~ter years, were undertaken in consequence uf the 
lmowl'ldge of this fact. Had mankind remained unac
quainted with this discovery, the circumnavigation of 
the glnbe would never have been attempted-vast por. 
tions of the world would have remained unknuwn and 
unexpJ<lrcd-no regular intercourse would huve been 
maintained between the various tribes of the human 
race-~nd, consequently, the blessings of Ilvine Reve· 
lation <,olJlrl never have been communic..ated to tllll 
greater !"1 <~ of the Gentile world. 

GE.,\ERAI. VIEW OF THE GLOBE. 

In looking over a map of the world, it is seep II. 

once that the surfal"c ()C'nsists of various spaces of land, 
surrounded by an e);tf'llsive field of water caUed the 
sea or ocean. Of these spa-ce., of 18.11d. two are of vast 
extent, and on this acconnt are termed contil1611ts. 
The larger of these continent~ inl'llldi>Oi th" three 



divisions of Europe, Asia, and Afi'ica, and is dis
tinguished by the title of the Old World, from its 
having, till the discovery of America by Columbus, in 
the year 1492, been the only part of the globe with 
the existence of which Europeans were acquainted. 
The other, which includes NOJih and South America, 
is named the New World, 

The general direction of the land in the two con· 
tinents is entirely different. In America, it is from 
pole to pole: in the Old World, it is from south. west 
to north.east; and if we keep Africa out of view" it is 
almost parallel to the equator. The longest straight 
line that can be drawn on the old continent commences 
on the western oaast of Africa, from about Cape Ve.rd, 
and extends to Behring's Strait in the north.east of Asia. 
It is about 11,000 miles in length. A similar line, 
traced alon~ the new continent, passes from the strait 
"If Terra del Fucgo to the northern shore of North 
America, and is nearly 9,000 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 'Vorld; 
and, in the Old, with Scandinavia, Spain, Italy, Greece, 
Africa, Arabia, Hindostan, Malaya, Cambodia, Corea, 
Rnd Kamtschatka. The only exceptions to this remark 
Rre the peninsula of Yucatan in Mexico, Rnd that of 
Jutland in the north.west of Europe. Both of these Rre 
Jirected towards the north; but they consist of plains 
dnd alluvial land, whereas the other peninsulas are 
more or less of a mountainous character. There is a 
further resemblance between the two continents, from 
each being divided into two parts by all isthmus. But 
III the character of their outlines they differ very much; 
for while the coast of the Old World (excepting Africa) 
IS broken equally on all sides by gulfs, bays, and 
Illland !leas, the New World has a series of openings on 
3ts eastern shore only. On its western side, the only 
mlet of any magnitude is the gulf of California. 

Besides the, two continents, many extensive portions 
of land Bre dispersed through the ocean, particularlv 



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, Borneo, Mada· 
gascar, Sumatra, Japan, Great Britain, New Zealand, 
Ceylon, Iceland, Cuba, Java, and 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 various 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 
America on the East, and New 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, Okhotsk, &0. form parts of 
this ocean. The Indian Ocean lies between Africa on 
the west, and the peninsula of Malaya, with the islands 
of Sumatra, Java, &c. and New Holland, on the east, 
and is bounded by Persia and Hindostan on the north. 
The Red Sea or Arabian Gulf, the Persian Gulf, and 
the Bay 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 Dieman's Land, and again by the 
south of New ·Zealand to Cape Horn. These three 
oceans form what may be called the great South.Eastern 
Basin, the waters of which cover nearly half the globe. 
The Atlantic Ocean commences, in the south, from a 
line drawn from Cape Horn to the Cape of Good Hope, 
and is terminated on the north by the Arctic Circle. 
It is divided into North and South by the equator, and 
its branches are the Mediterranean, the North Sea or 
German Ocean, the Baltic, Baffin's Bay, Hudson's 
Bay, the' Gulf of Mexico, and the Caribbean Sea. 
The Arctic Of Northern Ocean surrounds the North 

p 
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Pole, and' is bounded, on the sou~h, by' the. Ar.tie 
Circle, and the northern shorf;ls of the two continents; 
'The, Atlantic and Artie Oceans may be called the 
Western Basin, which forms a channel between the Old 
and New Worlds. 

The Ocean, which is thus subdivided, is spread over 
nearly seven-tenths of the globe; but it is remarklible 
how unequally the land and water are distributed. " If 
we compare the northern and southern hemisphE\res,
that is, the two equal parts into which the globe is 
divided by the equator, we shall find, that if the quan. 
tity of land in the northern helI).isphere be represented 
by 16, the quantity in the southern will fbe scarcely. 
equal to 5. Buffon, and some other philosophers, there
fore, asserted that a great continent must exist towards 
the l!Iouth pole, in order to counterbalance the mass of 
land in the northern hemisphere: but the high southern 
latitudes have as yet been found to contain only a few 
islllJlds. This fact, however, does not prove that there 
is a less mass or weight of land in the southern than in 
the northern hemisphere; for it is possible that the 
land may be only rather. depressed in the south, and 
consequently covered by the sea. 

MOUNTAINS. 

Mountains are distributed in various forms and sizes 
through every region of the globe, and serve as a sort 
of connecting~bood to the other portions of the earth's 
surface. The larger mountains are generally arranged 
in immense chains, which extend, in nearly the same 
direction, fDr several hundreds; and even th~usands of 
miles. The highest in the world are the Himalayas, in 
the north of Bengal, on the borders of Tibet. The 
loftiest mcmntain in this range, is stated to be about 
2?,O . .oO feet! or a Iittle.mo~e.than five miles in 'perpen_ 
dlCular heIght, and IS VISIble at the distance of230 
miles. Next to the Himalayas, are the Andes in 
South America, which extend mOl'e than 4,000 miles 
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in length, from the pl'OvirlCe of' Qq.ito 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 
mountains in Europe are the Alps, which run through 
Switzerland and the north of' Italy; the Pyrennees, 
which separate France from Spain; Dnd fhe Dofrafeld, 
which divide Norway from Sweden. The most elevatf(j 
ridges in Asia, are the Himalaya, Taurus; h.naus, 

'Caucasus, Ararat, with the Uralian, Altaian, and 
Japanese mountains; in Africa, Mount Atlas, and the 
Mountains of the Moon. 

In order to obtain a connected view of the loftiest 
and most extensive sy~tem of mountains upon the globe, 
we must suppose ourselves placed in New Hella!"!(], 
with our face turned towards the north; America will 
then· be on the ri;;ht, 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 of the highest mountains. From Behring's Strait 
again .;;ucceeds an enormous line passing in a.south. 
westerly direction throngh Asia, leaving 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 ehain which completes 
the view. The series of mountains which we have thus 
followed, is in the form of an immense irregular curve, 
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, though the most considerable elevations of the 
surface of the earth are thus formed into chains, some 
m9'UIltains are completely insulated, that is, are quite 
remote from any chain or group. Volcanos are more 
p'(l.rticularly of this kind. Thc term volcano is derived 



from Vulcan, the name which the Romans gave to 
'their imaginary god of fire, md is applied to those 
mountains whiG4 send forth,' from their summit or 
sides, fiame, 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 crater or 
cup. From most of the volcanos which are not extinct, 
there is a smoke more or less frequently arising; hut 
the eruptions, which are discharges of stones, ashes, 
lava, &c. accompanied with lofty columns of fire, 
violent explosions, and concussions of the earth, happen 
at irregular and sometimes very long interv:als. (t 
seems to be a very general rule that the greater the. 
mass and the elevation of the mountain, the less frequent 
and more tremendous are the eruptions. Stromboli, 
the small vole ana 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 volcunos of America, besides 
t1).e common lava and rocks, &c., cast out scorified clay, 
carbon, s~lphur, and water, accompanied, ·in some 
mstanees, 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 abounding with 
ialt springs, send forth eruptions of mud. 

It is remarkable that, in the Old Continent, th~ 
prmcipal chains of mountains contains no volcanos, -and 
that islands and the extremeties of peninsulas are alone 
the seats of these eonvulsions; while in the New 
World, the immense range which runs alonlT the shore 
of the Pacific Ocean, possesses more vol~anos than 
are to be met with in the whole of the Old Continent 
a?d its adjacent islan.ds. No vol?ano has yet been 
dlscovered on the contment of Afnca, but most of- its 
groups of Islands are distinguished by them. A line 
drawn round the great Pacific Ocean, so as to include 
the long range of mountains on the west of America 
the Asiatic peninsula of Kamtsehatl(D., and the islanc~~ 



of Sumatra and Java, will have within it by far Ih", 
greatest and most extensive volcanic system on the 
globe. From Terra del Fnego (the land 0/ fire) to the 
peninsula of Alaska, a complete series of volcanos 
may be traced. The Aleutian islands, which stretch 
frOlu that peninsula to the opposite peninsula of Kamt
schatka, possess several. On Kamtschatka, there arc 
s line of great violence. The islands of Japan and 
Formosa have several; and, beginning with ~nmatra 
and Java, they are scattered over all that immense 
archipelago, which forms so remarkable a feature of 
the Pacific Ocean. In tho Indian Ocean, the island:; 
of St. Puul, Amsterdam, and I3JUd)Qll, have vole'llln:; 
ill aetbn. The most formidable volcano, of the 
Mediterranean, are Elna in Sicily, and Vesnvills llear 
the coast of Naples. I3ctween th('se two mountains 
are the Lipari islands, all of volcanic character. The 
Atlantic Ocean contains several groups of this kind; 
Iceland has suffered frequently from the territic erup
tions of its volcan0s; the Azores and the Canilrll's, 
and s:Jme of the '.Vest Ind; a islands, als·) experiQnce 
the etfects 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 th'lt new islands have been formed during 
submarine eruptions. Several mountains bear evident 
marks of having, at some very distilnt [,,;riod, been the 
outlets of ti.res, and on this ace'JllIlt, tllf'y arc called 
extinct volcanos. AltogC'thf'r about :W~) volcanos are 
known, including only. those whieh have been active 
within a period to which history or tradition reaches. 

THE OCEAN. 

The vast body of water which surrounds the conti
nents, and is the common receptacle of their running 
wilters, is indispensably necessary to the support of 
animal and vegetable existence upon the earth. Its 
.perpetual agitations purify the air; and the vapours 
which the atmosphere draws from its surface, being 
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condensed and dispersed through the tipper regiOll8 
form clouds, which are the source of 'a constant supply 
of rain and moisture 1:-.) the land: The ocean, also, by 
the facilities for communication which it offers, is the 
means of uniting 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 
similar to those on the surface of the continents; the 
depth of the water is therefOl;e extremely various. 
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 
analogy, we might conclude that the greatest depth of 
the ocean is, at least, equal to the height of the loftiest 
mountains, thld; is, between 20,000 and 30,000 feet. 
Along the coast, its depth has always _ been found pro
portioned to the height of the shore. When the coast 
is high and mountainous, the sea 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 296 millions of cubical miles of water. We 
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 one spherical 
mass, it would form a globe of more than 800 miles in 
diameter. 

The general colour of the sea is a deep bluish'green, 
which becomes clearer towards the coasts. This colour 
is thought, by some, to arise from the same cause as the 
azure of the sky; it is probable that the former is due 
to the rays of blue light being reflected in the greatest 
quantity from the water, and the latter to their being 
reflected in the greatest quantity from the particles of 
the air. The other colours exhibited in parts of the sea, 
depend on causes which afe local, and sometimes decep
tive. The Mediterranean in. its upper part is said to 
have at times n purple tint. In the gulf of Guinea thn 
sea is white; nround the :\faldi vc isluilLl:s it is b\a<;k j 
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and in soma pl~c·s it has iI'en ()LJs,'rv('d 10 be rpd. 
These appearancf'S arc pl'olmbly occasiunerl by vast 
numbers of minute marine insects, by thc nuturc of the 
soil, or by the infusion of certain earthly suustances in 
the watei'. The green and yellow sharles of the seu 
pl"Oceed frequently from the existcnce of marinc vege
tal,les at or near the surfuce_ 

The wuter of the sea contains several extraneous sub
stances, in proportions varying in ditlerent places. The 
component parts, in addiiion to pure wrrter, are com
monly sulphate of soda; chloride of sodium (common 
salt); chlorides of calcium, magnesium, and potassiUlll; 
with some organic matter. Common sait, which for 
srllting meat is preferred to the Srllt of springs, is 
obtained by boiling the sea water so as to evaporate 
It. The saltness of the sea appears, with some local 
exceptions, to be less towards the poles than neal' 
the tropics; and, in particular places, it varies from 
temporary causes. The violent tropical rains have an 
effect in diminishing it, especially near coasts, where un 
increascd volume 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. 'fhe 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; and others 
occur near Goa, on the western coast of Hind'lstan, and 
in the Mediterranean Sea, not far from Marseille8. 
Various theories have been advanced to account for the 
Aaltne~s of the ocean. Some assert the existence of vast 
beds of salt at its bottom. Others 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 ocean by 
the action of the rivers. The most probable solution 

. of the matter is, that it is an essential and absolute 
quality impressed upon it from the creation of the 
world by the Great Autbor of nature. Its presence, 



united to the action of the tides nnd wnves, preserves 
the vast mass of waters from corruption, and at the same 
time gives it a specific gravity which enables it more 
easily to fioat the large bodies which move in it, or upon 
its surface. The bitterness which exists in sea-water, 
but apparently not beyond a certain depth; is with 
much probability considered to be owing partly to the 
veaetable and animal matter held there in a state of de
co~position; and paltly to some of the salts it contains. 
From the former cause some account for the luminous 
appearance which the sea often presents at night, par
ticularly in summer and autumn, while others ascribe 
it to electl'icity, OJ:' to innumerable minute animab 
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 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 th~ passage of ships. J n like manner, 
ice extends fr?m five to eight degrees farther from the 
south than from the north pole, owing, it is pr-obable, 
to the almost entire absence of land near the Antarctic 
Circle; while the nOlth pole is so nearly,surrounded-by 
land, that the ice of the Arctic Ocean is shut up, and 
cannot be canied forward to such a distance by the 
current, which sets towards the equator. 

The ocean has three kinds of motion. The first is 
tha~ u~dulat!on which is produced by the wind, and 
'VhlOh IS enhrely confined to its surface. The second 
motion is that continual tendency which the whole 
water in the sea has towards the west. which is greatel 
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lIear the equator than toward" lh'] pr,lrs. It begins 011 

the west side) of Americrt, when it is mod, r.lle; but a~ Uw 
wuters advance wC'stward, their motion is aeef·leratu.l; 
and aftCT having traversed the globe, they strike wi1h 
great violence on tlw castcrn shore ofAmericn. B('iug 
stopr~d by that cOlltincnt, they rush, in the form of an 
;mpetuous current called by navigutors the Gulf.stream, 
into the Gulf of Mexico, and thence proceed along the 
CJfl.st of North o\merica, till they come fo the south 
side of the greut bunk of Newfoundland, wben they turn 
suddenly.otf and run clown through the Azor~", or 
Western Isles. This motion is most prob'lbly owing to 
tho diurnal revolution of the earth on its axis, which is 
in a direction contrary to the current of the sea. The 
third Illotion is the tide, which is a regular swC'll of the 
ocean every 12; hours. This motion is now asecrtuinc·r1 
to be .owing to thc attra.:.:tive influence of the moon, and 
also p:utly to that of the sun. There is always a liux 
alld l:ellux at tlw s:tme time, in two parts of the globf', 
and these arc oPposJtc to each other; so that when our 
antipodes have high water, we have the samc. When 
the altracti \·c powers of the sun and moon act in t\lo 
sa11le direction, which happens at the time of ncw and 
full moon, we have thc highest or spring ticles; but 
when their attraction is opposed to each othel', which 
happens ut the quurters, we have the lowest or neap 
tides. 

SPRINGS-RIVERS-LAKES. 

The origin of the numerous springs that breaI\ fOl·th 
fro1.l beneath the earth's surface cannot be referred to 
ontl exclusive cau~e. The internal reservoirs by which 
they are supplied are, in many eascs, derived from tbe 
watnr which the ealth absorbs from rain and meltpcI 
~now and from these reservoirs, wherever there is 
uneven or mountainous ground, tbe water flows out 
hy ITlinute fissures in the sides of the bills. But when 
we see springs rising up in pLtins, it is cvidl'llt that 
!I~E'Y must have asc<'IIr1rcl, Ihat is, tmvell(·el, in a dimc. 
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tion contrary to that produced by the force of gravity, 
in order to reach the surface. This, no doubt, is some
times to be attributed to water flowing under ground, 
from distant elevations, and to the natural tendency of 
a liquid to find its level. But some persons believe 
that the rising up of springs in plains cannot always be 
acc()unted for in this manner; and have, therefore, de. 
vised other modes of explanation. Springs which. suffer 
no diminution, even from the longest continued dry 
weather, would appear to be derived from a source 
quite independent of rains and other external means 
of supply. They have been attributed to some vast 
body of water within the earth; and it 'has be en 
concluded, though without sufficient reason, that many 
springs arise from the ocean, filtering through the pores 
of the earth, the salt particles being lost in the passage. 
Springs, which have their waters combined with 
mineral substances, and are, from that circumstance, 
called mineral, are very numerous, and of various 
kinds. Warm and hot springs are also common, espe
cially in volcanic countries, where they are sometimes 
distinguished by violent ebullitions. Iceland is noted 
for these curious phenomena: its celebrated boiling 
fountain, the great Geyser, frequently throws out- its 
contents to the height of more than a hundred feet: 
sometimes to twice that elevation. 

Rivers are to be traced to springs, or to the gradua 
meltings of the ice and snow, which perpetu.ally cover 
the summits of all the most elevated ranges of moun
tains upon the globe. The union of various springs, or 
of these meltings, forms rivulets; these last follow the 
declevityof the ground, and commonly fall, at different 
stages, into one great channel, called a river, which at 
last discharges its waters into the sea, or some great 
inland lake. The declevities along which descend[the 
various streams that flow into one particular river are 
called its basin; a term, therefore, which includes the 
whole extent of country from which the waters of the 
riv~r are drawn. As mou~tainous regions abound in 
sprmgs, we find that most flvers, more especially those 
of the first cll\s~, comml'nce fl'om a chain of mountains; 
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ea<:h side of a chain also has its 8prmgs, and the rivers 
which originate on one side flow in the opposite direction 
to those which rise on the other. As it is the property 
of water to fullow tlll~ Ill",t rapid descent that "'JIll", ill 
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. 
When rivers proceed through a mountainous and rugged 
country, they frequently fall over precipices and form 
cataracts, in ""me cases several hundred feet in depth. 
The most celebrated falls in the world are those of 
Niagara, in North America. In the tr')picul regions, 
most of the riv('fs nre subjPct to periodical overllowings 
of their banks, in consequence of the rains which annu
ally fall in such abundance in these countries during 
lhe wet season. The overflow of the Nile was considered 
'Y 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 cons('quent accumulation of the waters 
among the high grounds gradually swell 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 npposition which 
takes place between the tide and their own currents 
occasions, in many instaljces, the collection at their 
.nouths of banks of sand or mud, called bars, on account 
'1t'the obstruction which they oller to navigation. Some 
~treams rush with slIch (')l'ce into the sea, that it is 
vossible to distinguish for a considerable distance their 
\Vaters from those of the sea. Many of the largest 
rivers, as the St. Lawrence and the Rio de la Plata, 
mingle with the ocean by '.!lcall," of a single outlet, while 
others, as the Nile, the Uang's, tIll' Volga, the Rhine:, 
and the Orinoc'':) Lefore their lu!'mination, divide iuto 
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!everal branches. tn 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 climate, are 
absorbed and evaporated, and thus never reach the sea. 

Lakes may be classed into four distinct kinds. 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 the craters 
of extinct volcanoes. The second class are those which 
have an outiet, but which receive no running water. 
They have been formed by springs flowing into some 
large hollow: upon the water rising 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 beginning of very large rivers. The 
third class, which embraces all those which both receive 
and discharge streams of water, is milch more numerous 
than any. Though they are the receptacles of many 
streams from the neighbouring country, they usually 
have each but one outiet, which often takes its name from 
the principal river that runs into the lake. The largest, 
lakes of this class are the immense bodie>! of water in 
North America, between Canada and the United States. 
There are five, (Superior, Michigan, Huron, Erie, and 
Ontario,) almost all like seas in extent, connected 
together, and having their purity maintained by means 
of t,he continual flow of water which is kept up from 
one to another. Their final outlet to the Atlantic Ocean 
is 'the .great river St. Lawrence. Lake Baikal, in 
Asiatic Russia, is also remarkable for its size; it sends 
forth a large stream which joins the Yenisei. The fourth 
class of lakes comprises a ve.ry small number, but they 
are the most singular of all in their character. They 
are those which receive streams of water, and often 
great rivers, but have no visible outlet. The most cele. 
brated are the Caspian Sea, Lake Aral, and the Dead 
S,·tt, all situated in the west of Asia. The Casfiian is 
hd~\'(,l'n Gno Ilnd 700 miles long, and, in one part, be
lween 300 and 400 miles in width. It receives, some 
very large rivers, the chief of which are the Volga the 
Ural or Yaik, aurl the Kur. Lake A.ral is much sm~ll~ 
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!han the Caspian, but possesses the same peculiarities: 
end, from the character of the isthmus which separate~ 
mem, it is supposed that they fl)rmerly composed one 
"Ody of water. They are both salt lakes, and are dis. 
Linguished by marine productions; from which it has 
been conjectured that they must, at a very remote 
period, 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. 

CHANGES IN THE SURFACE OF THE EARTH. 

F~om the quiet and· regular succession of natural 
events to which we are accustomed, and the repug. 
nance we feel to the idea that it is possible for the course 
~f 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 
ids experiencing changes of a very perceptible kind. 
Of the several agents which contribute to these c;:hanges 
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 
·espective slopes, especially when swelled into violence 
by rains or the melting of snows; and such as come f!"Om 
mountains swee.p 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, ti!! at 
last their waters convey along only particles of mud of 
the minutest kind. If, therefore, tkese waters do DOl 

~. 
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1'1111 too rapidly into the sea, or the particles in ql1estiM 
do not previously settle in some lake throu~h which the 
rivers pass, the mud is deposited on 'the sIdes of their 
1Il0uths, forming low ?:rounds, by which the shores are 
prolonacd and encroach upon the sea; and when the 
waves~by casting up sand upon them, assist in their 
increase, whole provinces are created, capable, from 
their rich soil, 9f yielding, in the highest degree, to the 
Ilupport of man, and of being made the seats of wealth 
and civilization. It has been concluded, with reason, that 
the greater part of Lower Egypt owes its formation to 
the alluvial matter brought down by the Nile, aided by 
the sand cast up by the sea. The Delta of the Rhone is 
undergoing a similar augmentation, and it would appear 
that the 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, 
:lr of large pools, are now several miles distant from the 
water. In Holland and Italy, the Rhine and the Po, since 
they have been banked up by dykes, raise their beds 
and push forward their mouths into the sea with great 
rapidity. Such, indeed; has been the increase of new 
land formed by the latter, that the city of Adria, which 
there is no doubt was, at a very remote date, situated OL 

the coast of the Adriatic, is now more than fifteen miles 
distant from the nearest part of it. At the same time, 
the river has, in consequence of embankments made to 
confine it, been so much raised in the level of its bottom 
that the surface of its waters is higher than the roofs of 
t~e houses in Ferrara; aud the Adige and the Po are 
higher than the whole tract of country lying between 
them. The same cause produces the alterations per
ceived to be taking place in many of those lakes which 
are traversed by rivers. The matter brought down by 
the rivers easily settles in the still wat.ers" of the lakes, 
ILnd the necessary tesult is, that the basins of the latter 
are gradually undergoing a diminution. Lake Erie, one 
of the vast bodies of water in North America, is every 
year becoming shallower from the influx of pebbles 
and earth, and the constant accumulation of reeds and 
.shells; and the diminution of the beautiful lake of 
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Geneva lS~BG said to have been considerable withl~ he 
memory of man. 

The formation of new islands constitutes Mother Jis. 
tinct and interesting class among .he changes to wi,icb 
the surface of the globe is subject. Those which have 
been raised up by volcanic agency are comparatively 
few; but those of coral, which owe their origin to 
marine insects, (of the class of zoophytes or plant 
'wllimals,) are innumerable. Of the different coral tribes, 
the most abundant is that named the madrapore. It is 
most common in the tropical seas, and decreases in 
number and variety towards the poles; it surrounds, in 
vast rocks and reefs, many of the islands of the South 
Sea and Indian Ocean, and increases their size bv its 
daily growth. The coasts of the islands of the West 
Indies, of those of the east of Africa, and the shores and 
shoals 9f the Red Sea, are encircled with rocks of coral. 
Several navigators have furnished us with accounts of 
the curious manner in which these formations take 
place; .the following is extracted from Capt. Basil Hall's 
I)arrative of his voyage to the Loo.Choo islands:-

"The examination of a coral reef, during the different 
stages of one tide, is particularly interesting. When the 
tide has left it for some time, it becomes dry, and 
appears to be a compact rock exceedingly hard and 
rugged; but as the tide rises, and the wavcs begin to 
wash over it, the coral worms protrude themselves·,from 
holes which were before invisible. These animals are of 
a great variety of shapes and sizes, and in slloh prodi. 
gious numbers, that, in a short time, the whole sllrfaee or 
the rock appears to be alive and in motion. The most 
common of the worms at Loo·Choo is in the fOI·m of a 
star, with arms from fOllr to six inches long, which 
are moved about with a rapid motion, in all directions, 
probably to catch food. Others are so sluggish, that 
:liey may be mistaken fOl: pieces of the rock, and are 
~enerally of a dark colour, and from four to five inches 
lOng, and two to three round. When the coral is 
broken, about h.igh.water, it is a solid hard stone; but if 
any part of it be detached at a spot which the tide 
reaaBes every day. it is found to be full of worms of 



different length and colours; BOrne being as fme as a 
thread, and several feet long, of a bright yellow,and 
sometimes of a blue colour; others :-esemble snails, and 
some are not unlike lobsters in shape, but soft, and not 
above two inches long. The growth of the coral ap. 
pears to cease when, the worm is no longer exposed to 
the washing of the sea. Thus, a reef rises in the fortri 
of a cauliflower, till its top has gained the level of th~ 
highest tides, above which the worm ha~ no power to 
advance, and the reet: of course, no longer extends 
itself upwards. The other 'parts, in succession. reach 
the surface, and there stop, forming, in time, a level 
field with steep sides all round. The reef, however, 
continually increases, and being prevented from going 
higher, extends itselflaterally in all directions. But thm 
growth being as rapid at the upper edge as it is lower 
down, the steepness of the 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 I/.ny change cf soundings 
has given warning of the danger." 

Another navigator gives the following succinct ac. 
count of the manner in which, after being raised up, the 
coral islands gradually aCquire a soil and vegetation:
"To be constantly covered with water seems necessary 
to the existence of the animalcules, for they do ndt 
work, except in holes upon the reef, beyond low.water 
mark; but the coral, sand, and other broken remnants 
thrown up by.the sea, adhere to the rock, and form a 
!lOlid mass with it, as high as the common tides reach. 
That elevation surpassed, the future remnants, beina 
rarelY covered, lose their adhesive property, and remain~' 
ing m a loose state, form what is usually called a Key 
upon the top of the reef. The new bank is not 1011~ 
in being visited by sea-birds; salt plants take root upon 
It, and a soil begins to be formed; a cocoa-nut, or the 
drupe of a pandanus, is thrown on shore; land birds 
visit it, and deposit the seeds of shruhs and trees· every 
high tide, and still more every gale, adds Ilometitirrg tc 
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the bank j the form of IIl1 island h gradually assumed ; 
and last of all comes man to take possession." 

The other chief agents in changing the surface of the 
earth are volcanos and earthqurlkes. The changes 
occasioned by the eruptions of the former are very con
siderable near the seat of action, but they operate 
over a less extensive field than either of those which 
have been already mentionerl. The principal effect of 
the issue of subterranean fires is the elevation of the 
surface of t~e'surroundin"g country j and the size of the 
mountains themselves must have been prodigiously 
increased by the matter thrown up during successi va 
eruptions. Earthquakes appear to be brought about 
by the same causes as volcanic eruptions j but their 
action is much more tremendous 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 sC'a. They 
are felt, almost at the same instant, over amos? 
astonishing extent; though happily, comprll'cd witl 
this extent, their destructive 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 tho ruins j springs 
are stopped, and others gush out in new places j fissures 
are made in the earth j and enormous masses of rock 
and other materials sink down, or arc 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 about those grand revo
lutions, which formerly visited the earth, and in which 
lIuch multitudes of the anima.! 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 9ccasioned an oV('l"whelming 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 wattl1'~ along the DOl'tf~ 
shores of the Baltic. But it must not be fur~Qt.teIt; 
that though in ~me places the ocean has retiredr or 
.unk in level, in others it has encroached npon ,the 
land; while it is known that many harbors' of the 
Mediterranean have preserved exactly the same ·le'V'ei 
since the time of the ancients. It is plain, theremre, 
that all variations upon the coasts of the ocean aze 
merely of a local kind, and that if the different accounts 
are balanced, we must arrive at the conclusion, that the 
general volume of the ocean, and perhaps even its suo 
perficial extent, sulfur neither increase nor dim~nutiOIl. 

Library 0/ Useful Knowle.dg.e. 

THE ATMOSPHERE. 

The atmosphere is one of the most essential appE'D. 
dages to the globe we inhabit, and exhibits a most 
striking proof of Divine skill and omnipotence. It is 
now allCertained to be a compound substance, formed 
chiefly of two very differmt ingredients. termed orygen 
and nitrogen gas. Of lOO measures of atmospheric air, 
:.11 are oxygen, and 79 nitrogen. The one, namely, 
oxygen, is the principle of combustion. It is ab.'ICliutel.y 
Ilecessary for the support of animal liIe, and is une of 
the most important substances in nature. The other 
(nitrogen) is altogether incapable of supporting either 
lIame or animal life. But the term atmospil£re is also 
applied to the whole mass of fluiils, consisting of air, 
vapours, electric fluid, and other matters which sur. 
round the. earth to a certain height. This mass of fluid 
matter gravitates to the earth, revolves with it in Us 
diurnal rotation, and is carried along with it in its 
course round the sun every year .. It has been con. 
puted to extend about 4:' miles above the earth's sur. 
r~ce, and i~ pres~es on the ea~ with a forpe propor:. 
honed to Its heIght and denSIty. From experimeJiUs 
made with the b\1.rometer it has been asoertaiacdjthai 
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it presses with a weight of about 15 pC'utids on every 
\lquare inch of the earth's surface; ana, therefore, its 
pressure on the body of a middle-sized man, is equal to 
about 32,000 pounds, or ·14 tons avoirdupois, a pres
sure which would be insupportable, and even fatal, 
were it not equal on every part, and counterbalanced 
by the spring of the air within us. The pressure of 
the whole atmosphere upon the earth is computed to 
be equivalent to that of a globe of lead, 66 miles in 
diameter; in other words, 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. Were the atmos
pherical pressure entirely removed, the elastic fluids 
contained in the finer vessels of men and other animals 
would inevitably burst them, and life would become 
extinct; and most of the substances 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 avoid 
those places, which are damp, unwholesome, and 
dangerous. It is the medium of sounds, by means ot 
which knowledge is conveyed to our minds. Its undu
lations, like $0 many couriers, run for ever backwards 
and forwards, to convey our thoughts to others, and 
theirs to us, and to bring news of transactions which 
frequently occur at a considerable distance. A few 
strokes on a large bell, 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 the soul: it swells the notes of the 
nightingale, and distributes alike to every ear the 
pleasures, which arise from the harmonious sounds of 
a concert. It produces the blue colour of the sky, and 
is the cause of the morning and evening twilight, by 
its property of bending the rays of light, and reflecting 
,hem in all directions. It forms an essential requisite· 
for carrying on all the processes of the vegetable king-
dom, and serves for the production of clouds, rain, and 
Jew, which nourish and fertilize the earth. In short, it 
1V0uid be impossible to enumerate all the advantages' 
we derive from this noble appendage to our world. 
Were the earth divested of its atmosphere, or were only 
two or three of its properties changed or destroyed, 
It would be left altogether unfit for the habitation of 
eentient beings. Were it divested of its undulating 
quality, we should be deprived of all the advantages of 
IIpeech and conversation, of all the melody of the 
leathered songsters, and of all the pleasures of music, 
and, like the deaf and dumb, we could have no power 
of communicating our thoughts but by visible signs. 
Were 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 stars would be visible at noon-day. Were it 
deprived of its refractive powers, instead of the gradual 
approach of the day and the night, which we now 
experience, at sun-rise we should be transported, all at 
once, from midnight 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. atmosphere completely 
extracted, destruchon would seize on all tribes of the 
living world, throughout every region of earth, air, 
and sea. 

DICit. 



THE WINDS 

A change in the temperature of a 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 hall 
been destroyed. Winds may' be' divided into three 
classes: those, which blow oonstantly in the same 
di~ection ; those, which are periodical; and those, 
which are variable. The permanent winds are those 
which blow .constantly bet wilen, and a few degrees 
beyond, the tropics, and are called trade winds. On 
the IlGrth of the equator, their direction is from the 
north.east, varying at times a point or two of the 
complA~s each way: 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 moves towards t.he equator. But these north and 
soutn 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 velocit.y, 
they are left behind, and instead of being Ill>rth and 
l!IOuth winds, as .they would be, if the earth's surface 
did not turn round, they become north-east and south-
east winds. ' 

The moonsoons belong to the class of peroidical winds. 
They blow half the 'year from one quarter, and the 
other h'alf from the opposite direction : when they shift, 
variahle winds and violent storms prevail for a time, 
which render it dangerous to put to sea. The monSOOlll' 
of course suffer partial changes in particular pi aces, 
owing to the form and position of the lands, and to 
other circumstances; but it will be sufficient to give 
their general directions. From April to October,-a 
lOuth-east wind prevails north of the equator, south. 
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ward of this a .outh-east wind; (rom October to Aprit, 
a north-east wind north of the equator, and a north-west 
between the equator and 10° of south latitude. :, 

The land and sea-breezes, which are common on ths 
coasts and i~lands situated between the tropic., are 
another kind of periodical winds. During the day, the 
air, over the land, is strongly heated by the sun, aDd a 
cool 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, II 

land-breeze blows off the shore. The sea-breeze gene.. 
rally sets in about ten in the forenoon, and lasts till sill 
in the evening; at seven the land breeze begins, and 
continues till eight in the morning, when it dies away. 
These alternate breezes are, perhaps, felt more power. 
fully on the coast of Malabar than any where; their 
effect there, extends to a distance of twenty league. 
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 these limits, the winds are extremely val'ia
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, io the n~ te .... 
perate zone. This remark must be Iimitecl to wiDdII 
blowing over the ocean, and in maritime countries; .. ~ 
cause those in the interior of continents are influenced 
by a variety of circumstances, among which the height 
and position of chains of mountains are not the leal!lt 
important. The 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
tinual ascent of air, which, after rising, must sprea4 
itself to the north and south in an opposite direction to 
the trade-winds below: these upper .currents, becoming 
cooled above, 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 its course 
towards the poles, may occasion the nortl •. west and 
south. west w;nds, of which we have bel)n speaking. 
This interchange between the heated air vi the Tropics, 
and, the cold air of the Polar regions, gleatly tends to 
moderate the climate of each. Besides the air from the 
Tropics being richer in oxygen, on awount of the more 
luxuriant vegetation decomposing a larger quantity of 
carbonic acid, is well calculated to ""pply any deficiency 
in the amount of this most imporl .. nt substance, which 
might occur from the barrenneu.1 of a less favoured 
climate.--{ See page 224.) 

Hurricanes have been BUPPOS",'} to be of electric ori. 
gin. A large vacuum is suulI·mly created in the at. 
mosphere, into which the surnlllnding air rushes with 
immense rapidity, sometime', from opposite points of 
the compass, spreading the most frightful tJevastation 
along its track, rooting up trees, and levelling houses 
with the ,ground. They ale seldom eXJJenenced beyond 
the tropics, or nearer the equator thalt the 9th or 10th 
parallels of latitude; and they rage with the greatest 
fury neal· the tropics, in the vicinitJ of land or islands, 
while far out in the open oceal< they rarely occur. 
They are most common among the vv est India islands, 
near the east coast of Madagascat. In the islands of Mau. 
rtius and Bourbon, in the Bay of den gal, at the changing 
of the monsoons, and on the coa&lS of China. 

Whirlw1Ids sometimes arh,e from winds blowing 
among lofty and precipitous mountains, the form or 
which influences their direction, and occasions gusts to 
descend with a spiral or whirling motion. They are 
frequently, however, caused by two winds meeting each 
other, at an angle, and then turning upon a centre. 
When two winds thus encounter one another, any cloud 
which happens to be between them, is of course con· 
densed, and turned rapidly round; and all substances 
sufficiently light, are carried up into the air by the 
whirling motion which ensues. The action of a 
w.hirlwind at sea, occasions the curious phenomenOll 
called a water.spout. 

Library of Useful KrwwZedge. 
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AQUEOUS VAPOUR-CLOUDS AND MISTS, 

RAIN, DEW, SNOW, HAIL. 

When the water is exposed to the air, it is gradUAlI, .. 
eonverted into vapour, which, on account of its speciti.c, 
evity, ascends into the atmosphere. This vapour pre

sents itself in various forms. When the air holds it ill 
solution, it is invisible, just as salt dissolved in water is 
invisible; but when the air becomes incapable of r~~ 
taining it in solution, the watery particles become visi~,. 
either in the form of clouds. and mists suspended .ip,the 
atmosphere, or in that of rain, dew, snow, and hail fall~ 
to the ground. 

Clouds and Mists differ only in this, that the former 
float in the air, whereas the latter extend aloJl.g. th~ 
ground. Water, dissolved in the atmosphere, is ~. 
by the agency of cold, withdrawn from it in very minute, 
particles, which being very light, remain suspended at 
a greater or less distance from the earth, and are !rept: 
asunder by the electrical repulsion developed during. 
dleir separation from the air. When the electricitf is. 
removed gradually, by pointed rocks, trees, &c., or 
.,ddenly, dUl·ing thunder storms, the rain falls. Thus. 
we perceive another admirable means by which climates, 
are rendered more suitabJ.e to man. The enormous. 
evaporation which occurs in hot countries cools thIlm' 
by abstracting vast quantities of heat, which isimR!i~ 
tl colder regions when the clouds are formed, and again" 
"'hen the rain descends. The height 'of clouds is very 
"arious. In ascending to the summits of mountains, the 
traveller frequently passes through a zone of clouds, ~4, 
beholds the vesicular vapours of which it is comPI!~' 
Itretched 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 heig4t. 
certain whitish clouds resembling flakes of wool. The!l8' 
clouds, which are perhaps many miles from the surface 
of the earth, have been supposed to owe their elevation £0 
D"-glltiye el'lctricity repelling them from the grounil~)D 
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the same way as mists are supposed to owe their deprell. 
sion to positive electricity attracting them towards it. 

Rain fall from the clouds, when the vesicular vapour, 
of which they are composed, unites into drops. The 
fall of the drops of rain, after they are formed, is easily 
accounted for from the attraction of gravity; but the 
cause of the conversion of vesicular vapour into rain
drops is not better understood, than the cause of the 
conversion of vapour into vesicles; though it is highly 
probable, that electricity is an agent in the one case, as 
well as 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 
rainy countries; mountains constituting so many points 
for drawing oil' the electric fluid. This supposition is 
further renaercd very probable by the fact, that no 
rain falls in those regions where thunder is unknown, 
ns in the environs of Lim! •. and on the coast of Peru. 
The quoll11ty of rain that falls in different regions of 
the glot.e, is very diflerem It is most abundant within 
the torrId zone, and decrf ·EioSes in proportion to the dis
tance !rOBl the equator. '('he annual fall at Grenada, 
in U> N. lat. is 126 lO(h..,s; at Calcutta, in 220 N. lat. 
it is 81 inches; at Rome in 41 0 54", it is 39 inches; in 
E;~gland, 32 inches; _n-{ at PetersbUl'g, in lat. 590 16", 
it is only 16 inches. }i;ven in different places in the 
BaBle country, thtl c,I,e'ltity that falls is ditferent. But 
the most curious ta.ct of all, in the natural history o.f 
rain, is the differ .. "cA of quantity, which is collected at 
different heights at the same place. In one year, a 
rain-guaWlon fp<l top of vVestminster Abbey, received 
12 inches; aUf,IMr on the top of a tJouse in the vicinity 
received 1& ill'.t'es; and a third on the surface of the 
ground recP;"en 22 inches. 

Dew, or 1M moisture insensibly deposited from the 
Iltmospnero:; I'n the surface of the ground, is a well
known :rhe'lomenon. It was long supposed, that its 
preClpi~tj'>n was owing to the cooling of the atmosphere 
towards eve,ning, which prevented it from retaining so 
~re_t a quantity of watery vapour in solution, as during 
the heat of the day. But it has been re<:ently proved, 
that the deposition of dew is produced by the cooling of 
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the surface of the earth, which takes place previa .. y 
to the cooling of the atmosphere. The earth is an __ 
cellent radiator of caloric, whilst the atmosphe1'8'1does 
not possess that property in any sensible degree. To· 
wards evening, therefore, when the solar heat declines, 
and after sunset, when it entirely ceases, the earth 
rapidly cools by radiating heat towards the skies; 
whilst the air has no means of parting with its heat, but 
by coming in contact with the cooled surface of the 
earth, to which it communicates its caloric. Its solvent 
power being thus reduced, it is unable to retain so la.tge
a portion of watery vapour, and deposits those pea'fly' 
drops called dew. This view of the matter explains tlie' 
reason why dew falls more copiously in calm than in 
stormy weather, and in a clear than in a cloudy atmos
phere. Accumulations of moisture in the atmosphere 
not only prevent the free radiation of the earth towards· 
the upper regions, but 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 space, whence it receives no 
caloric in exchange. The same principle enables us 
to explain the reason, why a bottle of wine taken fresh 
from the cellar, (in summer particularly,) will soon be 
covered with dew. The bottle, being colder tha.n the 
surrounding air, absorbs calaric from it; the moisture 
therefore, which that air contained, becomes visible, 
and forms the dew, which is deposited on the bottle~ 
In like manner, in a warm room, or in a close carriagei 
the inside of the windows is covered with vapour, Ii&. 
cause the windows being colder than the breath, de. 
pri ves it of part ef its-caloric, and by this means convert 
i~ into watery vapour. Bodies attract dew in propor" 
tlon as they a1'e good radiators of caloric, as it is thiS' , 
quality which reduces their temperature below that of 
the atmosphere. Hence we find, that little or no dew 
is deposited on rocks, sands, or water; while grass and 
living ~e~etables, to which it is so highly beneficial, 
attract It In abundance; a remarkable instartce of the 
wise and bountiful dispensations of Providenee. The 
same benevolent design we may observe, also in the 
allundanoe of dew in summer and in hot climo.tilll. in 
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Which its cooling efThcts are so much required. The 
more caloric the earth receives during the day, the 
more it will radiate· afterwards; and consequently, the 
more rapidly its temperature will be reduced in the 
evening, in comparison with that of the atmosphere. 
In the West Indies, accordingly, where the intense heat 
of the day is strongly contrasted with the coolness of 
the evening, the dew is prodigiously abundant. When 
dew is frozen the moment it fa.lls, it gets the name of 
hoarfrost. 

Snow is another of the forms which the vapours of 
the atmosphere assume. It consists of aqueous vapour, 
congealed either while falling, or when in the air pre. 
vious to falling. The first crystals, produced at a great 
height in the atmosphere, determine, as they descend, 
the crystallization of aqueous particles, which, without 
their presence, the surrounding air would retain in a 
state of solution. The result is the formation of hexa. 
gonal dans, or stars of six rays, when the weather is 
sufficient! y calm, anq 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, a"ld form irregular flakes. ' 

Hail, according to all appearance, is a species of 
snow, or of snowy rain, which has undergone a variety 
of congelations and superficial meltings in its passage 
through different zones of the atmosphere, of different 
temperatures. Its formation evidently depends on 
electrioity. It is by an electrical apparatus, that we 
can produce artificial hail; and it is well known, that 
volcanic eruptions are often followtd by the ff..i: cf hail. 
stones of enormous size. 

Such are the principal circumstances which are sup· 
posed to concur in the formation of aqueous meteofl!' 
Their beneficial influence upon the earth is a point more 
easy to determine. We observe all nature languish, 
when the atmosphere retains, for too long a time, the· 
~noisture arising from the earth. Plants fade and 
,droop; animals feel thei r strength failing them; man 
himself, breathing nothing but dust, can with difficulty 



procure shetter 'uom the sultry heat, by which his frame 
is parched and overpowered. But scarcely have the 
waters of heaven descended from the clouds, when all 
living being!' begin to revive; the fields resume their 
green attire; the flowers their lively tints, animals the 
sportive freedom of their motions, and the elements of 
lhe 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 se. 
cures the roots of plants against the effects of intense 
cold: it serves to moisten gently those lands, from 
which, owing to their local situation, the rain is too 
Boon carried off; and it paves for the inhabitant of the 
north, commodious and agreeable roads, along which 
he gaily skims in his light and nimble sledge. Hail 
alone, of all the aqueous meteors, never appears but as 
a harbinger of distress. Birds Rnd quadrupeds in. 
stinctively conceal themsdves, as soon as they have any 
presentiment of its coming. Man can neither foresee 
its approach, nor arrest its ravages; he has been able 
to ward off the thunderbolts of the sky, but he sees the 
nail destroy his corn, break his fruit trees, and shatter 
the very house where he dwells, without being able to 
prevent it. 

M'CULLLOCH'S Course of Reading • 

. ON THE DELUGE. 

It stands on record in Scripture, that this globe was 
twice enveloped in 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 the 'earth was 
first brought into existence when God commenced his 
six days' work. A more careful readina of the narra. 
tive will convince you, that this work was merely 



putting it in-Order, and fitting it for being the hallitation 
of man. 

The words of Scripture are, "In the beginning God 
created the heaven and the ea11h." This is a geneml 
announcement of what was done in the beginning; but 
IIOw long antecedent to the su bseq uent history that be
ginning was, we are not informed. The narmtive pro
ceeds, "And the earth was without form and void; and 
darkness was upon the face of the deep, and the Spirit 
of God moved· upon the face of the waters. ',' This 
describes the condition in which the em1h was, when 
God commenced his work of six days. How long it had 
been in that conJition 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 evidences 
of the present dry land having been immersed in water, 
for a much longer period than its tmnsient immersion 
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 
shells and other marine remains cemented together. 
Many of the most beautiful marbles arc thus formed. 
In digging mines, after piercing through many strata of 
rocks of. various descriptions, and arriving at great 
depths below the 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 oontinued 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 form, 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, 
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and in other situations, which indicate a much more 
recent tie posit, than the shells and other marine sub. 
stances formed into solid rocks, already alluded to. In 
every part of the world, there ate found indications of a 
submersion of the dry ground in water, much later than 
the formation of the mountains and valleys, and affecting. 
the condition of the globe much more superficially .• 
Caves, for example, have been found in countries tne. 
most distant from one another, in Europe and in New 
Holland, containing large quantities of bones of animals, 
mixed with earth or gravel, and in many cases, covered 
with a substance called stalagmite. In many cases, the 
boaes belong to species of animals, that no longer exist 
in the countries in which they are found. Bones oC 
elephants, hyenas, rhinoceroses, &c. have been found 
in Britain, and in many parts of Europe. 

It seems now to be generally admitted by scientifie 
men, that there are means of ascertaining at what dis 
tance of time a deluge covered the earth, and that the 
calculations founded upon them point uniformly to the 
time marked in the Scriptures. The following passage 
is from Baron Cuvier ;-

" Thus, while t!Ie traditions of· all nations have pre. 
served the remembrance of a great catastrophe, the deluge, 
which changed the earth's surface, and destroyed nearly 
the whole of the human species, geology apprizes us, 
that of the various revolutions, which have agitated our 
globe, the last evidently corresponds to the period, which 
is assigned to the deluge. 

" We say that, by means of geological considerations 
alone, it is possible to determine the date of this great 
event with some degree of precision. 

"There are (lertain formations, which must have 
commenced immediat",ly after the last catastrophe, ar..} 
which, from that Vel'ioel, have been continued up to the 
present day WIth greaL regularity. Such are the de· 
Dosits of detritus observed at the mouths of rivers, the 
masses of rubbish which exist at the foot of mountains, 
and are formed of the fragments, that fall from their 
summits and sides. These deposits receive a yearly in. 
crease, which it is possible to measure. Nothing, there. 



rore, 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 mountains; and, in all cases, has indicated a 
period of about four thousand years. The same result 
has been obtained from the other alluvial deposits. In 
short, whatever has been the natural phenomenqn, that 
has been interrogated, it has always been found to give 
evidence in accordance with that of tradition. The 
traditions themselves exhibit the most astonishing con
formity. The Hebrew text of Genpois places the de
luge in the year 2349 before, Christ. The Indians make 
the fourth age of the world, that in which we now live; 
to commence in the year 3012. The Chinese place it 
about the year 2384. Confucius, in fact, represents the 
first King Yeo as occupied in drawing off the waters of 
the ocean, which had risen to the tops of the mountains, 
and in repairing the damage which they had occa
sioned."-CARLILE on, the Divine Origl'" of tile Holy 
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 expression of national vanity, may, 
we think, be very easily made apparent, by a few 
reflections on the vast advantages, whieh the British 
empire itself, and, through it, the civilized world, have 
derived, f!"Om the circumstance of our possessing an 



abunOOooe of" OM pnrticular mineral under the BUrr_ 
of our soil. The almost inexhaustible mines of COAL, 

whieh are found 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, Sheffield, Manchester, 
Glasgow, Paisley, are not only situated in the im~e. 
diate vicinity of coal, but never would have existed WIth. 
out it. If we had had no coal, we should have lost the 
greater part of the wealth we derive from our me. 
tallic ores; for they could neither have been drawn 
from the depths, where they lie concealed, nor, if found 
near the surface, could they have been profitably reo 
fined. Without coal, the steam-engine would probably 
have remained among the apparatus of the natural 
philo~opher. Not only did the fuel supply the means 
of working the machine, but 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 \Vatt, 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, theil 
produce was so reduced in price, as to bring luxuries 
and comforts within the reach of thousands, who never 
tasted them before. New tnstes thus excited, and in_ 
creasing consumption, multiplied manufacturing estab
lishments; anr! their demands led to great m'anufacturea 
of machinery; competition led to improvement in the 
steam-engine itself, and thus, by the reciprocal action of 
improvement and demand, our machinery and manu. 



l'acture!l grndunUy acquired that high degree or perfec
tion, to which they are now arrived. With the im. 
provement of the steam.en,.gine, came the wonderful ap. 
plication of it to navigation, which has already, in a few 
yeurs, 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. 

Next to coal, our IRON is the most important of our 
mineral treasures; and it is a remarkable circumstance, 
that the ore of that metal, wnich is so essential to the 
wants of man, that civilization has never been known 
to exist without it, should in Great Britain be placed ill 
greatest abundance, not only in the vicinity of, but ac· 
tually associated with, the coal necessary to separate 
the metal from the impurities of the ore, 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 for 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 exportation. 
CoPPER is produced in large qllllntities in Cornwall; 
and the same county haR 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, 
ale 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 th, 
oreos of lead, which is separatea by refining, when i. 
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suffic:iellt Quantity to yield a profit. beyond the eX!len~e 
of the process; out we have some other metals, highly 
useful in the arts, such as zinc, antimony, and man. 
ganese. 

Besides the substances above mentioned, we have 
many other mineral treasures of great importance still 
to be noticed. Of these the most valuable perhaps is 
limestone, from its use in agriculture, to meliorate the 
soil and increase its fertility, and from its being an in. 
dispensable ingredient in mortar for building; and 
there are not many parts of the island far distant from a 
supply of this material. Building stone is found in 
most palis of the country; and aItho\lgh we must go to 
Italy for the material for the art of sculpture to be cm. 
ployed upon, we have free-stone applicable to all the 
purposes of ornamental arcr.itecturl', and we have many 
marUIes of great beauty. If stones be far off, clay is 
never wanting to supply a substitute; and the most dis. 
tant nations have thcir daily food served up in vessels, 
the materials of which, dug from our clay-pits, .hav .. 
given occupation to thousands of our industrious popu. 
lation, in our potteries and china manufactures. For 
our supply of SALT, that essential pali 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 
\Vorcestershire, almost inexhaustible stores of the purest 
quallty, unmixed with those earthy and other ingredi. 
ents, whioh must be separated by an expensive process, 
before a culinary salt can be obtained from the water ·of 
the sea. 

Familiar as is almost every one of the mineral sub. 
stances we have nam8d, in the common business of life, 
there are many persons who have but a very imperfect 
idea whence they are derived, and what previous pro. 
cesses they undergo, before they can be made applicable 
to our use. In the formation of organized bodies, that 
is, in the structure of nnimals nnd plants, the most su
perficial observer cannot fail to discover a beautiful and 
refined mechanism; but if we cast our eyes upon the 
ground, and look at heaps o~ gravel, sand. clay, IUId 
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stone, it seems as if chance onl,. had brought them to. 
gather, and that neither symmetry nor order can be dill
covered in their nature. But a closer examination soon 
convinces us of that, which reasoning from the wisdom 
and design manifested by _other parts of creation, we 
might beforehand have very naturally been led to ex
pect, viz. that in all the varieties of form, and structure, 
and change, which the study of the mineral kingdom 
displays, laws as fixed and immutable prevail, as in the 
most complicated mechanism of the human frame, or in 
the motions of the heavenly bodies: 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.~'-renn!l M(/,gazi~~. 

n.-MINERAL KINGDOM. 

The land rises from the surface of the sea in the form 
of islands, and of great continuous 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 diversified by plains, valleys, hills, 
and mouritains, which sometimes rise to the height of 
twenty-six thousand feet above the level of the sea. 
Numerous soundings in different parts of the world have 
shown, that the bottom of the ocean is as diversified by 
inequalities as tile surface of the land; a great part of 
it ,is unfathomable to us, and the islands and continents, 
which rise above its surface, are the summits of moun_ 
tains, the intervening valleys lying in the deepest 
abysses. 

Different climates produce different races of animals, 
and different families of plants; but the mineral king_ 
dom, as far as the nature of stone is concerned, is in
dependent of the influence of climate, the Bame rocks 
being found in the polar and in the e'lIuatorial re~ns. 



A.I1hough t1)ere is considerable diversity in the structure 
ot the earth, it is not in any degree connected witll 
~articular zones, as far as relates to circumstances; 
~hich are exterual to it; nor can we say, that the 
wonderful action which burning mountains tell us is 
going on i" its interior, is confined to any part of the 
sphere, for the volcanic 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
pose, that any unexplored country contains mineral 
bodies, with which we are not already acquainted; and 
although we cannot say beforehand of what rocks an 
uneumined land is likely to be composed, it is ex~ 
tremely improbable, that ~y extensive series of rocks 
should be found,constitutmg a class different from any 
whioh have been already met with in other parts of tbe 
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 throug" 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 kin!Is, 
according tl) the depth. This stone would vary in 
different countries, and in different places in the same 
country, as well in its constituent parts, as in the thick
ness, alternation, and position of its beds or l!'-yers. 
It has been ascertained by the observation& of geologillt$, 
in varioul!l parts of the world, that the crust of the earth 
is com~osed of a series of such l!'-yers, distinguishable 
from eaoh other by very marked characters in theil" 
internal structure. The elements, of which they are 
composed, are not very numerous, being (9r t~e· most 
part the hard substance called quartz by mineralogists, 
of whioh gun flints may be cited as a familiar example; 
these qeing wholly composed of it,' and the well-known 
substances, clay and limestone; but these elements are 
aggregated or mixed up tog!lther in so many p·ropor, 
tions and forms, ali t() produce a canlliderable variety' of 
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rooks. Besides this elementary composItIOn, or what 
may be termed· their simple struoture, the greatest 
proportion of the rocks, that are so arranged in layers, 
oontain foreign bodies, such as fragments of otb~r rocks, 
'!hells, bones of land and amphibious animals, and of 
fishes; and portions 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 
is never, in any degree, inverted. Suppose the series of 
\\trata to be represented by the letters of the alphabet, 
Pl being the stratum nearest the surface, and Z the 
lewest: A is never found be.low Z, nor under any other 
of the intervening letters; nor IS Z ever found above any 
of the letters that stand beiore it in the alphabet: and 
'90 it is with all the strata represented by the other 
letters. It must not, however, be imagined, although 
t\lis regularity in the order 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 
happen, that where C i~ 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 mpans of penp.trating: and there 
are reasons, which ronder the existence of such an un. 
interrupted series extremely improbable. It very sci. 
iJpm happens, that more than three or four inembers of 
the series can be seen together ;-we say of the series, 
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 made 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 memo 
ber of a second series in another place, and the lowe&t 
tltratum 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 
atrata, which lie next each other, are always so ill 
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nature; as, for Instance, that, wherever G is rouud a9~ 
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 altogether absent; and C may 
even be. seen lying on R, the whole of the interven. 
ing members of the series being wanting. Very fre. 
quently one of the lowest memb~rs of the series appeaJ'i 
at the surface. Everyone may have seen sometiml!$ 
chalk, sometimes slate, lying immediately beneath the 
vegetable soil, or even at the surface without that scanty 
covering. But if a lower member of the series be seer: 
at the surface, however deep we might go, we shoul<.: 
never find 'any one of those rocks, that belong to the 
higher members of that seriel!' The immense practical' 
advantage of this knowledge of the determined order or· 
succession will be seen at once; for if 0 were found to 
occupy the surface of the country, it would be at once 
known, that all search for coal in that spot would be 
fruitless. Ibid. 

III.-l\HNERAL KINGDOM. 

The means, by which geologists have been enabled 
to fix the order of superposition in the strata composing 
the crust of the globe, have been palily the mineral 
composition of each member of the series, partly their 
containing fragments of other rocks, but chiefly. the 
remains of animals and plants, that are imbedded in 
them. They observed, that there was a class of rockR 
distinguished by a considerable degree of hardness, by 
closeness of texture, by their arrangement in slaty beds, 
and by possessing, .,. .. ".. In thick masses, a glistening 
structure, called b~r ~meralogists crystalline, of which 
statuary marble or 10'Z'sugar may be quoted as familiar 
examples; and these were, even when associated with 
rocks of another sort, always lowest.-Above, and in 
contact with them, another group of strata was ob. 
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served, which, in mineral composition, had a good deal 
of resemblance to those below them, but contained 
rounded fragments of other rocks: and, when these 
fragments were examined, they were found to be iden. 
tical with the rocks composing the lower strata. This 
second series was observed to be covered by another 
group of strata, which contained shells and corals, 
bodies that had never been seen in any of the lower 
strata. Thus it was clear, as the including substance 
must necessarily be formed subsequently to the pebble 
or shell it contains, that, previous 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 have lived. Ascending still higher, that is, 
observing the strata as they lay one above another 
towards the surface, it was found, that many were 
entirely composed of the fragments of pre.existing 
rocks, either in the form of pebbles, or of sand cemented 
together: that there was a vast increase in the number 
and variety of the imbedded shells, the latter forming 
very often entire beds of rock, many feet in thickness; 
and that the remains of plants began to appear. 

In this manner certain great divisions of the strata 
were established, by very clear and infallible distinctive 
characters. But it was reserved for an English prac. 
tical mineral surveyor to make a discovery, which gave 
a neW direction to geological inquiries, and which, in 
the course of a few years, introduced into the science a 
degree of precision and certainty, that was formerly 
unknown. About thirty.five years ago, Mr. William 
Smith, of Churchill in Oxfordshire, by an extensi ve 
series of observations in different parts of England, as· 
certained that particular strata were characterized by 
the presence of certain fossil or petrified shells, which 
were either confined to them exclusively, or in pre. 
dominating quantity, or werEl of rare occurrence in 
other strata: and he was thus enabled to identify two 
rocks at distant points as belonging to one stratum, 
when mere mineral characters would either have left 
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nim In uncertainty, or have entirely failed in deciding 
\he question. When this discovery became known to 
~eologists, nun ~ous observations were made in other 
countries, whicl. completely proved, that the principle 
was not only applicable in those places, which Mr. 
Smitn had had an opportunity of observing, but that it 
beld good generally, and throughout the whole series 
of strata, from the lowest, in which organic remains are 
!Ound, to those nearest the surface. Under the direc
tion of this guide, geologists have been enabled to dis
cover lines of separation in the great divisions, which, 
as already mentioned, had been established by prior 
observations, pointing out distinct epochs of deposition, 
and revealing a succession of changes in the organie 
and inorganic creation, in a determinate chronological 
order. This more accurate knowledge of the structure 
of the crust of the globe is of the highest interest and 
importance; not only as a matter of speculative science, 
but as regards the practical advantages in common lifs, 
that have been derived from it. 

An examination of the phenomena, exhibited by the 
internal structure of this series of superimposed rocks, 
has established this farther principle-that all the strata 
must 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 come to 
the conclusion, that the chief part of all the strata, how
ever elevated they may now be above the level of the 
sea, were gradually 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 
revolutions must have taken place to cause tacks 
formed in the depths of the ocean, to occupy the sum
mits of the highest mountains! By what known agenc)· 
can so extraordinary a change of position have Dee& 
effected! That the fact of elevation'is indisputable, i3 
proved by the shells embedded in stratified rooks at the 



greatest e1evauons; and. geologistS', . ·.vho hl\ve endea
voured to discover by what cause this change in the 
relative position of the rock and the sea has beell 
brought about, have, by an c'~entive observation of the 
phenomena of earthquakes and volcanos, and thit re-
8embhmce between the products of the latter and cer
tain partS of the earth's structure,_ which we have yet 
to notice, arrived at a very prllbable solution of the 
problem. . 

Although the strata were originally deposited in II. 

horizontal position, and are often found so, especially 
as regards the inferior memhers of the series, they are 
not uniformly so, but are frequently inclined, more Of 

less; and they have been seen, not only at evp~y angle 
of inclination, but very often in a vertical position. 
When a vertical "Section of a mountain is exposed, as is 
often tbe case In valleys or the deep bed of a river, 
liuch an appearance as that represented here is Bot IIU-

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 manifest, that 
these strata could not have been deposited in their pre
s:nt vertical position, but upon a level ground. Some
times they are not only disturbed from their horizon_ 
tality, but are bent and contorted in the most extra
orpinary way, as if they had been acted upon by some 
powerful force while they were yet iLl a 80ft Heltible 



&tate. This appearanee, very common in th911Iate rocke 
of the north coaat of of Devon, is IIhown in the diagram. 

This seeming disorder and confusion is evidently a part 
of the order and harmony of the universe, a proof of 
design in the structure of the globe, and one of the pro
gressive steps, by which. the earth seems to have been 
prepared as a fit habitation for man. For if all the 
strata had remained horizontal, that is, parallel to the 
surface of the globe, if they had enveloped it like a. 
shell, or to use a familiar example, had they surrounded 
it l~ke the coats of an onion, it is clear that we should 
never have become acquainted with any other than the 
upper members of the series; and that the beds of coal 
and salt, and the ores of the metals, all of which are 
confined to the inferior strata, could never have becn 
made available for the purposes of man. ·Without this 
elevation of the stmta, the earth would have presented 
a monotonous plain, unbroken by the beautiful forms 
of hill and valley, or the majestic scenery of mountains. 
·With these inequalitics of the surface are intimately 
eonnected all the varieties of climates, and the diversi
fied products of animal and vegetable life dependent 
thereon; as well as the whole of what may be termed 
the aqueous machinery of the land-the fertilizing and 
refreshing rains, the sources of springs, inland lake~, 
and the courses of rivers and brooks in their endle8s 
ramifications. Throughout all this there reigns such a 
lHlrmony of purpose, that the conclusion is irresistibl(', 
that the breaking up of the earth's crust is not an ir
regular disturbance, but a work of design, in perfect 
accordance with the whole economy of nature. 

We have said, that if we dig through the superficial 
covering of sand and clay, we usually come upon atone 



di~posed in layers; bllt there are many places, where 
we should find a rock without any such arrangement, 
which could continue of the same uniform texture, and 
without any parallel rents dividing it into beds, however 
deeply we might penetrate into it. Such un8trapjied 
rockri, although of limited extent in proportion to the 
atratified rocks, constitute a considerable portion of the 
crust of the earth, and in all parts of it they generally 
rise above the surface in huge unshapen masses, sur
rounded by the stratified rocks; and sometimes they 
ilCCUPY districts of great extent, where none of the 
ktter rocks can be seen. In mineral composition they 
are essentially different from the other 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 simple mineral substances, which, 
although sometimes found in the stratified rocks, are 
always, in the rocks we now speak of, in different 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 tough 
stone, very difficult to break into regular squared forms, 
or to work with the chisel, and they are very often ca
'Ilable of receiving a high polish. The substances most 
familiar to us in common life, which belong to this class 
"If rocks, are granite, whinstone and basalt. Ibid. 

IV.-MINERAL KINGDOM. 

We have shown, that the crust of the globe is com_ 
posed of two great classes of rocks, one of which con
sists of a series of beds of stone of different kinds, 
lying upon one another in a certain determinate order 
of succession, called the Stratified Rocks, or the 



Strata; the other of a class of stones distinguishable 
from the strata by peculiar mineral composition, by 
never containing pebbles or the remains of animals and 
plants, and by never being arranged in .parallel 
layers, from which last Jlharacter they have been 
denominated the Unstratified Rocks. We shall 'now 
proceed to show in what manner these two classes or 
rocks are associated together.. It is quite evident, that 
the mode of formation of the two must have been 
total! y different. While the strata, by their parallel 
arrangement, by the pebbles of pre-existing rocks, and 
by the remains .of living bodies which they contain, 
demonstrate that they must have been formed under 
water, .by deposition from the surface downwards,
the whole characters of the unstratified rocks equal!y 
prove, that they must have come to the surface from 
the interior of the earth, after 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 comparison 
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 in our own time. By 
this comparison they have discovered a great similarity, 
often an identity, of composition, between the unstrati
fie. 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 roc.ks lie under the 
stratified. This order has never been reversed, except 
in cases, which have been afterwards discovered to be 
deceptive appearances, and where they have been pro
truded between strata. But it may be said, that this 
fact of inferiority of position is no pr90f of ejection 
from below, far less of posteriority of formation: for 
they might have been the foundation on which the 
9t'ata are deposited. But their eruption from the 



interior, and that that eruption took place after tho
strata were formed, are proved by other evidences, as 
we shall presently 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. 

A 

A and Bare m(JUntains 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 neal· the top, as if it had 
Bowed over at that place, and lower down it has forced 
its way between two strata,ending like a wedge. 
No.w, 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 to the strata is thus made evident frum their 
relative positions; their forcible ejection from billow is 
equally proved by the penetration of their veiDiI or 
shoots from the superincumbent strata in an upwam 
direction, often with the most slender ramifications to 
a great distance, lind by the portions broken from the 
strata and enveloped in the substance of the vein. 
That they were ejooted in a soft melted state, produced 
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by the a,UOII of heat, is .hown by the elose resem. 
blance, in mineral composition, of the unstratified 
rocks to the products of existing volcanos, and by 
remarkable change~ often observed to have taken 
place in the strata, where they come in contact with 
granite lind whinstone. Soft chalk is converted into 
a hard crystalline limestone like statuary marb! e; clay 
and sandstone are changed into a substance as 'lard 
and compact as flint, and coal is turned into coke; 
all of them changes which are analagous to what takes 
place, when the substances are subjected to a strong 
artificial heat under great pressure. In the case of 
eoal, it is very remarkable; for when a bed of that 
lIubstance, and a stratum of clay lying next to it, come 
in contact with whinstone, the tar of the coal is often 
driven into the clay, and the coal loses all property of 
giving flame, although, at a distance from the whin· 
stone, it is of a rich caking quality. 

We have shown, that we are enabled to fix a chro. 
nological order of succession of the strata with a 
considerable degree of precision; and although we 
have not the same accurate means of determining the 
relative ages of the unstratified rocks, there are yet 
vtlry 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 existing vol. 
canos protrude in masses, and send out veins through 
all the strata: veins of one sort of granite traverse 
masses of another kind, and whinstone and basalt veiI\f 
are 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 belln formed subsequently to the 
body penetrated, the above phenomena demonstrat8 
successive formations or eruptions of the unstratified 
JOcks. 

AI the hi&hly elevated. broken, and eontorte~ 
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po!itions of the atrata are only explicable on the 
lIupposition of a powerful force acting upon them from 
below, and as they are seen so elevated and contorted 
in the neighbourhood of the unstntified rocks, it is a 
very legitimate inference, that the mountain chains 
and other inequalities on the earth's surface have been 
occasioned by the horizontally deposited strata having 
been heaved up by the eruption of these rocks, 
although the latter !nay not always appear, but be 
only oceasionally protruded to the surface, through 
the rents produced by the eruptive force. The 
phenomena of earthquakes are connected with the 
Ilame internal action, and these have often been ac· 
eompanied by permanent elevations of entire portions 
of a country. This theory of the elevation of moun· 
tains by a force acting from the interior of the earth is 
not a mere inference from appearances presented by 
rocks, but is supported by numerous events, which 
have occurred repeatedly within the period of history 
down to our own time. In the middle of a gulf in the 
island of Santorino, in the Grecian Archipelago, an; 
island rose from the sea 144 years before the Christian 
era; in 1427, it was raised in height, and increased 
in dimensions; in 1573, another island arose in the 
same gulf; and in 1707, a third. These islands are 
composed of hard rock; and in that last formed, there 
are beds of limestone and of other rocks containing 
shells. In the year 1822, Chili was visited 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 above its former level. Valparaiso i 
is situated about the middle of the tract thus per. 
manently elevated. A portion of Cutch, near the 
mouth of the Indus, underwent Ii similar revolution in 
the year 1819, when a district, nearly sixty miles in 
length by sixteen in breadth, was raised by an earth. 
quake about ten feet above its original level. A vol. 
canic eruption burst out in an adjoining part of India 
at Bhooi, at the exact period 'When the shocks of this 
earthquake terminated. These cases must not be con .• 
fimiaded with the production of new mOllntains, .uch 



as that of JorulIo, in Mexico, in the year 1759, which 
was raised to the height of 1600 feet above the table 
land of Malpais by eruptions of scorire and the out. 
pouring of lava. The appearance of a new island 
off the coast of Sicily, in the year 1831, is another 
phenomenon of the latter class. It rose from a part of 
the sea, which was known by soundings a few years 
before to have been 600 feet deep, to the height of 107 
feet above the water, and formed a circumference of 
nearly two·thirds of. a mile. It was composed of loose 
cinders, and the part that rose above the level of the 
sea, was washed away in the winter of the same year; 
but an extensive shoal remains. 

It must not be supposed, that these internal move· 
ments only took place after the whole series of strata 
had been deposited. There must have been long 
iptervals between the termination of the deposition of 
one member of' the series and the commencement of 
that of the stratum immediately above it; and internal 
movements, accompanied with disturbance of the 
already deposited strata, after they had come to consoli. 
date into stone, appear to have taken place during the 
whch! period, that the strl).ta, from the lowest to the 
uppermost in the series, were deposited. The clearest 
evidence of this is afforded by certain appearances 
exhibited by the strata, in all parts of the globe, that 
have yet been examined. The diagram that follows 
represents a case of very common occurnmce, and will 
explain our meaning. It must be borne in mind, that 
it is an acknowledged principle in geology, that all 
stratified rocks, in whatever position they are now found, 
must have been originally deposited horizontally. 

There are here five different series of strata, a, h, c, 
d, c. Now, it is evldent that the series a must have 
lIten first dilturbed; that after ita change of position, 
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the ~eries band c were deposited, covering the ends 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 strata 
dip in opposite directions, forming a basin.shaped 
cavity, in which the series d was deposited. In like 
manner, after the disturbance of c, the series e was 
deposited, covering the ends of c; but the internal 
force, which raised the beds e from the depths of the 
sea to the summit of the mountain where they are now 
seenl appears to have acted in such a direction, as to 
have carried up the whole mass without disturbing the 
original horizontality of the structure. It is obvious, 
that all the interior strata must have partaken of this 
last disturbance. Thllre are, besides, numerous proofs, 
that there have been 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 sea, 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 KINGDOM. 

The subjects, which it is the province of the 
geologist to investigate, are by no means confined to 
questions concerning mineral substances, but embrace 
a wider field, involving many considerations intimately 
connected with the history of several tribes of animals 
and plants. It is not possible to give even a brief out_ 
line of the doctrines of geology without referring to 
the great orders and classes, into which naturalists 
have divided the animal kingdom. It will be neces
sary, therefore, before proceeding to describe the 
divisions of the stratified rocks, which geologists have 
established, and which are founded mainly upon the 
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organized bodies contained in the different strata, to 
say a few words upon the classification of animals, in 
order to render the terms we must employ more 
intelligible to those who are unacquainted with the 
subject. 

Animals are divided into four great branches, dis. 
tlnguished by the terms Vertebrated, Molluscous, 
Articulated, and Radiated. The FIRST DIVISION 
includes all tlrose animals which are provided with a 
I: \ckbone; and because the similar bones, or joints, of 
which it is composed, are called by anatomists verte'brIE,' 
(from a Latin word signifying to turn,) the indi
viduals that belong to this division are called Verte. 
brated Animais. It is subdivided into four classes; 
1. Mammalia, comprehending man, land quadrupeds, 
and the wh~le tribe; that is, all an!mals ,,:hich give 
suck to their young; the term bemg denved from 
mamma, the Latin name of that part of the body, from 
which the milk is drawn. 2. Birds of all kinds. 3. 
All those animals called Reptiles by naturalists: the 
word means nothing more than that they creep, but it 
has in common language a far more extended sense 
than that to which it is restricted in natural history. 
Frogs, serpents, lizards, crocodiles, alligators, tortoises, 
and turtles, are reptiles, in the sense of the word as 
used by naturalists. 4. Fishes, of all kinds, except 
the whale tribe, which belong to the class mammalia. 

The SECOND DIVISION includes tribes of animals, 
which have no bones; and because their bodies contain 
no hard parts, they are called Molluscous Animals, 
from a Latin word signifying soft. But with a few 
exceptions, they have all a hard covering, or shell, to 
which they are either attached, or in which they c~ 
inclose themselves, and be preserved from injuries, tli 
which, from their soft nature, they would otherwise be 
constantly exposed. There are six classes in this 
division, founded on certain peculiarities of anatomical 
structure in the animal, but these we shall not notice 
for, without a much longer description than We can 
mter upon,'it would be a useless enumeration of harlf 
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Ilames. It will answer our present purpose much 
better to say, that the animals belonging to this 
division may be classified according to differences in. 
the forms of their hard covering or shell~, for it is the 
hard parts of animals which furnish th .. records of 
their former existence; these only are preserved 
imbedded in the strata, all traces of the flesh or other 
soft parts, as· far as form is coneerned, having entirely 
disappeared. MOLLUSCOUS Animals, therefore, afe 
divisible into, 1. Univah·es, that is, animals armed with 
a shell or valve forming one continuous piece, such 
as snails and whelks. 2. Bivalt'es, or those having two 
shells united by a hinge, such as oysters, cockles, &c. 
3. Multivalves, or those having more than two shells, 
of which the common barnacle is an example. 

The THIRD DIVISION is assigned to what are called 
Articulated Animals, these having a peculiar anatomical 
structure, called articulations, from articulu8, Latin for 
a little joint. It is subdivided into four classes; 1. 
Annelides, or those having a ringed structure~ from 
annulus, Latin for ring: leeches and earth-worms are 
examples. 2. Crustacea, or those which have their 
soft bodies and limbs protected by a hard coating or 
crust, which in common language we also call shell, 
such as lobsters, crabs, and prawns. 3. Spiders, which 
form a class by themselves. 4. Insects, such as flies, 
beetles, bees, and butterflies. 

The FOURTH DIVISION comprehends a great variety 
of animals, which have an anatomical structure like an 
assemblage of rays diverging from a common point, 
and from which they are called Radiated Animals, 
radius being Latin for ray. It contains five classes, 
but as three of these are animals without hard parts, 
we may pass them over: of the remaining two, the 
one contains the echini or sea urchins; the other, the 
very numerous tribe called zoophites, from two Greek 
words signifying animal and plant, because the animal 
is fixed to the ground, and builds its strong habitation 
in the form of a shrub, or branch, or leafy plant. 
Corals and sponges belong to this class; and among all 
the different animal remains, that are found in the 
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point either of frequency of occurrence, or in quantity, 
to this last. . 

The great divisions of animals, so far as the reo 
mains of species found . the strata are eoncerned, 
or, as it is termed, in a folSsU state, are thereby briefly 
Jhese:-

I. Vertebrated Animals; Classes-Mammalia, Binil;, 
Reptiles, Fishes. 

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

III. Articulated Animals; Cla6ses-Crustacea, In. 
sects. 

IV. Radiated Animals; Classe&-Echini, Zoophites. 
Each class is farther divisible into several families; 

each family into several genera; each glinus into 
several species, according as greater or minor points of 
resemblance and difference bring individuals near to 
each other. There are certain other great distinctions, 
which it is necessary to mention, viz. that soms 
animals eat animal food, the Carnivorous; others 
vegetable food, the Graminivorous; some can live 
both in the air and in water, ths 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 eal1h, being adapted by 
their nature to the different temperature and other 
peculiarities, that exist in different countries. 

The number of distinguishable genera and species or 
fossil plants bears but a small proportion to that of 
fossil animal remains. 

The lowest members in the order, in which the 
stratified rocks are· placed one above another, are dis
tinguished by 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 contain any fragments of pre-existing rooks, 
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or the remains of organized bodies. On this account 
they have been called the PRIMAltY STRATA, as if 
Tonned prior to the existence of animal life, and as 
containing no evidence of othel" rocks having existed 
before them. That we cannot now discover animal 
remains in these strata is, however, no proof that they 
had not previously existed, because We meet with 
rocks containing organic remains, which are so altered 
by the action of heat in those parts, where they happen 
to have come in contact with a mass of granite or 
whinstone, that all traces of the organic remains are ob. 
literated, those parts of the rocks acquiring a crys. 
tallihe character analogous to what prevails in the 
primary strata. These last may have contained the 
remains of animals; but being nearest to the action of 
volcanic heat, they may have been so changed as to 
oblittrate the shells and corals, by their being melted, 
as it were, into the substance of the crystalline rock. 
The absence of the fragments of pre. existing rock iii a 
.ess questionable ground of distinction. From whence 
the materials composing these primary strata Were 
derived, is a question, that it is not very likely any 
geological researches will enable 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 aU doubt. There may also be ~eds of rock 
of great thickness, in which neither fragment nor 
organic remain has been found throughout a great 
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 occur. 
renee 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 such 
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 mineral 
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structure of cny one stratified rock, that entitles UB 

absolutely to say, that other rocks and living bodies 
could not have existed prior to ita formation. But as 
there are large tracts of country 'tupied by strata, in 
which neither fragments of pre-existing rocks ·nor 
organic remains have yet been discovered, geologists 
are justified in designating them the primary strata; to 
call them primitive, as they used to be, and indeed still 
are called by some geologists, is to employ a tE!rm, 
which expresses much more than we are entitled .to 
assert. 

The unstratified rock, most usually associated with 
the primary strata, is granite, of different varieties of 
composition, usually lying 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 above the primary strata there com
mences another series, very like many of the rocks 
below them, in respect of mineral composition, but 
containing the remains of shells, and some pebbles, and 
interstratified with thick beds of limestone, including 
shells and corals. These 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 be 
distinguished, usually called the transition 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 began to 
be inhabited by living bodies; in strictness they 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 section.-lbid. 



VI.-MINERAL KINGDOM. 

The SECONDARY ROCKS comprehend a great variety 
of different beds of stone, extending from the primary 
strata to the cAalk, 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 characters of great constancy and cer
tainty, derived 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 into 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 rook, 
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 Seccmdary, and the Tertiary. It is evident, that at 
the time the secondary rocks wpre deposited, a great 
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part of' the present continent of' Europe must have 
been considerably lower than the present level of thfl 
!!ea; that when the oldest or lowest members of the 
series were forming, the summits of the mountain 
ridges of primary rocks rose as islands of different 
magnitudes from the bosom of the deep; that at 
Beveral successive periods these islands were more 
elevated, and attained covsequently a greater super
ficial extent, the newer formed strata occupying the 
lower levels. In the progress of this series of changes 
of the surface of the glohe, -when there were evidently 
occasional depressions of the land as well as elevations, 
there appear to have been formed basin-shaped oovities 
or troughs,- not entirely cut off from communication. 
with the sea, and vast estuaries, in which the tertiary 
strata were deposited. While the secondary strata 
stretch continuously for hundreds of leagues, the ter
tiary are found only in detached insulated spots of 
comparatively limited extent. 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
sively belong to animals, that lived in fresh water, and 
to terrestrial animals and plants. Like the secondary, 
t he tertiary rocks consist of a great variety of strata of 
limestones, sandstones, clays, and sands which have 
distinct characters, and have been united in severa: 
groups. In them we first discover the remains of land 
quadrupeds and birds; and boRes of man;lmalia are 
most abundant in the beds nearest to the surface. 
Among all the various remains of animals and plants, 
that are foltlld in the se.condary rocks, from the chalk 
downwards, not one has been found, which is identical 
with any living species. Although they have characters 
agreeing with those, by which existing \nimals have 
been grouped together in their greater divisions of 
genera, fa~i~i~s and classes; the living individuals of 
the same diVISIons have forms of structure distinct from 
aQY fo~d in a fo~sil state in the secondary rocks.
But, wlth the tertiary strata, a new order of things 
commencBil; for, in the lowest of these, a small propor-
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tlon,-~bout three and 1'\ half per cent. of, th~ fO!lo.11 
Bhells cannot..-be distinguished frol11 sp~cies 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 ill not more 
than twenty:-cne' years since the great division of the 
tertiary rocks was est!l!>lished. Prior to that time the! 
pecl!liar character!!, whilJh separate them from the' 
secondary strata, had been entirely overlooked,-a cir. 
cumsta,nce which marks very strongly that geology is 
the youngest of the sciences. The discovery was made 
by the celebrated euvier and his associate M. Brongniart, 
who found that the city of Paris was built in a hollow 
basin of chalk, that. had, been subsequently partially 
filled by vast deposits of clays, limestones, sands, and 
sandstones, and that there were alternations of beds, 
containing remains of fresh-water and terrestrial animals 
and plants, with others containing 'cnly the remains of 
marine animals. 

The publication of the work of the French naturalists 
led to a similar discovery i~ our own island, a,nd sin. 
gularly' enough in the valley of the Thames; so that 
£he capitals of Fr!lnce and Englalld are both built upon 
these strata, so strangely neghlCted for so Ipng 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 Mr. Webste,r in, the Isle of Wight, having strong 
points of resemblance with that, of the ellvirons of 
Paris; and these, with some P!lrtial deposits on the 
COOits of Suffolk and Lancashire, constitutfl the whole of 
the tertiary roc~~ foune! in Great,Britain. It was for some 
time suppo~ed, that these newer, strata, Which were 
soon found not to be cOJi.fined to the' neighbourhood of 
Paris and London, extended like the secondary rocks 
over g~eat tractS of cou~try; and that there was such a 
degTee of uniformity in, their chara,cters, that deposits 
widely distalilt fro~,each other could be recognised as, 
belonging to the same period in the chronological order 
of succession of the stra~a,. Later observatioIlli, 
t<llwever, have s~own. th:t,althoug~ possessing a: 
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general character of resemblance, they have been so 
much modified in their formation by local circumstances, 
that no two tertiary deposits, even of the same era, are 
alike. The discoveries of the last few years have led 
geologists to establish distinct subordinate groups, 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 
found to be inferior in the order of succession to many 
others, some thousand feet thick. Ibid. 

VII.-MINERAL KINGDOM. 

ORGANIC REMAINS. 

We have already stated, that the stratified rocks 
contain the remains of animals and plants: and that 
beds of stone, situated many miles distant from each 
other, may be proved 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 

• found 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 plants, and we say, fossil shells,fossil bones, 
fossil trees, &c.. Weare enabled to make out, by the 
aid of those bodies, that a bed 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 the mere limestone is concerned. 
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belong to the same age or period of formation W1 the 
chronological order of the strata. 

Fossils reveal to us the important and wonderful 
mct, 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 
~xisted in the earlier ages of our globe, had become 
.otally extinct, before the creation of others in later 
?eriods: that, prior to man being called into existence, 
mnumerable species of living beings had covered the 
.UI·face of the earth, for a series of ages, to which we 
-ue unable, and probably shall ever remain unable, to 
fix any definite limits. We 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. When that great event took place, the 
crust of the earth had already undergone numerous 
changes, and we have already said, in alluding to those 
changes, that they appear to us to afford indisputable 
proofs of design; to be evidences most clear of th" 
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 he given "dominion over the fish of the sea, and 
over the fowl of the air, and over the cattle, and ewer 
all the earth." Weare also taught by the stud)! 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 vast 
continents, there must have been deep seas, and that 
extensive tracts of land must have occupied those parts 
of the globe, which are now covered 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 land 
which bounded them, and were replaced by wide 
valleys, long antecedent to the existence of man. 
Thus, in the very heart of Fra~ce, 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 mimy ages, a lake nearly a hundred miles long, and 
twenty miles in average breadth. 1t is proved, more· 
over, by the nature of organic remains, that changes of 
CLIMATE, no less remarkable, have taken place; and 
that a heat equal to that now existing in the equatorial 
regions must have formerly prevailed in latitudes far 
north of our islands. 

All this, so far from contradicting the Scriptures, 
confirms the Mosaic account of what is usually called 
the Creation. Moses says, In the beginning God 
ereated the heavens and the earth. How long that 
beginning 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, that might have been upon 
it previously, had been destroyed: it was in darkness 
and covered with water. When it was in this con. 
dition, which is usually called chaos, God said, Let 
there" be light; and there was light; and thus the crea. 
tion was commenced; for it is immediately added, that 
the morning and the evening were the first day. 

The organized bodies which are found in a fossil 
state, belong to classes of animals and plants that exist 
on the land, or in lakes and rivers, and to those also, 
which are inhabitants of the sea. The latter are by far 
the most numerous, as 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 all cases of pettified reo 
mai.ns of animals, it is the hard parts only that we find; 
the whole of the flesh and softer parts have disappeared, 
so much so, that, with the exceptions of some instances of 
fishes and amphibious animals, no trace of the external 
form of the living animal can be discovered; and 



where bones are found. it is very rarely that an eutire 
skeleton is met with. There are fossil remains at 

Among 
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bod i •• 
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{
~~;~~ and Sponge •• 
Radiated animals, sncn as Star Fish. 
Reptiles, resembling Crocodil.s. 
Fi.he •. 
Cetacea, or the Whale tribe. 
Crnstaeea, snch a. Lobster. aud Crab •. 
Plants. 
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Land shells, such ... the Gardeu Rllail 
Quadruped •. 
Reptil ••. 
Birds. 

l Insects. 
Stems of tre •• and woods. 
Smaller plants and leavr ... 

These several bodies are not found indiscriminately 
throughout the whole series of the secondary "and ter
tiary strata; some are peculiar to the lowest beds, some 
to the intermediate, and some to the superior. But 
all, of whatever description they may be, which occu.r 
in the secondary slrala, belong to specics IlOW wholly 
extinct. By £11' tho gl'oales! proportion of those found 
in the tertiary strata, belong likewiRe to extinct species. 
It is only in the uppermost beds that there is any very 
considerable number of indi"iJuals, which arc identical 
ovith animals now in existcnce; Ilnd there they prepon
derate. over the others. . 

Tne bones of man are not marc liable to decay than 
mose of other animals; but in no part of the earth, to 
which the researches of geol.;Jgists have extended, has 
there been found a single fragment of bone, belonging 
to the human species, incased in slone, or in any of 
those accumulations of gravel and loose materials 
which form the upper part of the series of strata. 
Human bones have been occasionally met with in 
nones formed by petrifying processes now going on, 
BDd in coves, associated with the bones of other animals; 

6* 
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but these are deposits possessing charactE"rs which prove 
them to have been of recent origin, as compared with 
even the most modern of the tertiary strata. 

The gC(Jlogist may be considered as the historian of 
events relati~ to the animate and inanimate creation, 
previous to that period when sacred history begins, or 
the history of man, in relation to his highest destiny. 
Although it belongs to the geologist to study the events 
that havc occurred within his province during the more 
modern ages of the world, as well as those which are in 
progress in our own day, his special object is to unfold 
the history of those revolutions, by which the crust of 
the globe acquired its present form and structure. The 
solid earth, with its stores of organic remains, whiQh 
now riscs above the surface of the sea, may be com
pared to a vast collection of authentic records, which 
will reveal to man, as soon as he is capable of rightly 
interpreting them, an unbroken narrative of events, 
commencing from a period indefinitely remote, and 
which, in all probability, succe~ded each othcr after 
intervals of vast duration. Unlike the records of human 
transactions, they are liable to'no suspicion that they may 
have been falsified through intention or ignorance. In 
them, we have to fear neither dishonesty nor thE" 
blunders of unlettered and wearied transcribers. The 
mummies of Egypt do not more celtainly record the 
existence of a civilized people in remote ages on the 
banks of the Nile, than do the shells, entombed in soliJ 
stone at the summit of the Alps, and Pyrenees, attest 
that there was a: time, when the rocks of those moun
tains occupied the bottom of a sea, whose waters 'vere 
as warm as those within the tropics, and were peopled 
by numerous species of animals, of which there docs 
not now exist one single descendant. 

Some scattered observations, and some fanciful 
theories fonnded upon them, show that a few of the 
philosophers of antiquity, and a few among the learned 
since the revival of letters, were not altogether unawarE" 
of the existence of those archives; but it is little more 
than half a century since their true value began to be 



157 

understood. The cause of this is easily explained. 
Geology has grown out of the advanced state of other 
branches of knowledge. Until chemistry, mineralogy, 
botany, and above all, zoology, or the natural history 
and comparative anatomy of animals, had arrived at 
a considerable degree of perfection, it was impossible 
to comprehend the. language in which these records are 
written. Many of the early geologists, and some even 
in the present day, appear indeed to find no difficulty 
in reading them; and when they meet with a passage 
which is obscure, they cut the knot, and reason upon 
some bold interpretation, which they arrive at by con· 
ferring upon Nature, powers which she herself has 
never revealed 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 precious documents, 
many have been unrolled; the errors of former inter. 
pretations have been discovered; and we may now 
entertain a well.grounded hope, that if we cease to 
guess at meanings, and patiently search and compare 
the materials that are accessible to us, we shall arrive 
at such sound conclusions, that geology will be placed 
on as secure a basis as the most exact of the sciences. 

Ibid. 

VIII.-MINERAL KINGDOM. 

ORGA..."HC REMAINS. 

We find in the lowest beds of the series of the 
secondary strata, that the o~ganic remains consist chiefly 
of cora,ls and shells, that is, of animals having a com. 
paratively simple anatomical structure; and that as we 
ascend in the series, the proportion of animals of 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_ 
geololYists, that the animals which were first created 
were ~f an exceedingly simple structure, and that they 
gradually became more complex in their frame. 

Although it be truE', that in the lower strata there 
is a lar"e proportion of the remains of animals which 
possess "an apparently simple structure, nothing can be 
more unsound than to found upon such observations a 
doctrine such as we have before stated. "That we have 
at one time called simple, has again and again been 
afterwards found to be exceedingly the reverse, ~o that 
the term is really nothing more than an expressIOn of 
our ignorance, a statement of the limit beyond which 
we have not yet been able to advance. The animal culm 
called Infllsoria, 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 dis
covered by means of the microscope, they were thought 
to be little more than specks of animal matter endowed 
with locomotiye powers, but the ingenious researches 
of Ehrenberg, a philosopher of Berlin, who employed a 
very powerful instrument, laid open to our wondeting 
sight a new creation. That distinguished naturalist 
has shown, thm these animalculm are proyided with 
limbs and organs, and with a system of vessels and 
nerves; and even figures of their tecth accompany his 
curious memoir. Thus, the lowest member in the sup
posed graduated scale of animal structure, in place of 
being a simple body, is probably a very complicated 
piece of mechanism. Besides, corals and shells, though 
of most frequent occurrence, are not the only animal 
remains found in the lower strata, for recent observa
tions have discovered in these rocks, the vertebrre or 
joints of the backbone of fishes, as well as other parts 
belonging to them, and even impressions of entire fish 
h~ve been met with. Now, one single undoubted spe
cunen of an animal of that description, found in such a 
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situation, is as conclusive- as ten thousand would be in 
overthrowing the whole doctrine, that there has been a 
gradual development of structure in animal life, as we 
ascend from the lowest to the uppermost strata. 

A most curious circumstance connected with fossils, 
is, the unequivocal evidence they afford of there having 
been formerly a completely different 1>tate 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 language, is 
termed a formation 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 t!)e most 
northern part of Asiatic Siberia, at the mouth of the 
River Lena, which flows into the Arctic Ocean, in the 
70th degree of latitude, there are 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 
i,:ory 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 enelosed in a mass of ice, 
where it must have remained incased for thousands of 
years; and yet, from the preservative quality of the 
icc, the lIesh was in such a state, that, when it was 
disentombed by the accidental breaking up of the 
mass, it was devoured by the wolves and other wild 
animals. Moreover, it was thickly covered with hair, 
of which the existing species of elephants are nearly 
destitute; thus proving that it was of a species adapted 
to a cold climate. Then, as to plants, specimens of 
rocks have been brought from Melville Island, the 
remote northern land discovered in our late Jhllar expe
ditions, some of which contain, imbeddcd in the stone, 
portions of plants belonging: to an order now known 1Q 
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exist only in the warmest parts of the equatorial regions. 
The greatest degree of heat seems to have existed 
during the deposition of the inferior beds of the 
secondary strata; and it appears also, from the nature 
of the fossil plants found in these strata, that there 
must have existed, at the same time, a very consider
able degree of moisture in the atmosphere. The heat 
seems to 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 fi'om what it is now. 

To endeavour to account for this wonderful change 
in the temperature of the northern latitudes, is one of 
the most difficult problems in the physical history of 
the globe, because it involves such a variety of con
siderations; and we know that the most imp0l1ant ancl 
extensive changes in the forms of organized bodies, are 
brought about by very nice shades of difference in the 
circumstances of climate and soil under which they am 
placed. In the early stages of geology, many theoric:; 
were started: the earth was said to have been originally 
in a highly heated state, and to have gradually cooled; 
and it was maintained that during the progl'ess of coating, 
the various changes in climatE' took place: according '" 
another theory, the position of the axis of the earth 
was at one time dillerent from what it is no',\', and \,.,,', 
so directed, that the polar rcgions were cxposcd to a 
much more direct action of the solar rays. But the 
inventors of these theories did not trouble thelllsclYf''' 
much with inquiring, whether they were in harmony 
with the laws which regulate the motions of tll(~ 
heavt'nly bodieR; and whcn thcy were subjected to the 
examination of the astronomer, they couic! not stand 
the test of his severe investigations. An ingeniou:; 
theory has been lately proposed by 1\Ir. Lyell. His 
theory is, that all the indications of the former preva
lcnce of warmer climates, may be accounted for by a 
different distribution of land and water; and we know 
from geological appearances, that a very different pro
portion of superficial land and water mnst formerly 
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nave 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 explanation will perhaps convey an intelligible 
idea of it. Wherever there is a great expanse of water, 
like the sea, there is always a more uniform tempera. 
ture in the adjoining countries throughout the year, 
less extremes of heat and cold. On the contrary, 
extensive tracts of land are liable to considerable 
,-icissitudes; and hence the difference of an insular and 
continental climate in the same parallel of latitude. 
Moscow and Edinburgh are very nearly in the same 
littitude; but while at the latter place, there is neither 
extreme cold nor excessive heat, at Moscow, the cold 
III winter is sometimes so intense as to freeze quick. 
silver, and there are often days in summer as hot as at 
Naples. In like manner, the higher you ascend, the 
air becomes colder; and thus in lofty mountains, 
such as JEtna, the sugar·cane grows at the foot, and the 
lichen, or moss of Ireland, at the summit. In the lofty 
mountains of South America there are regions 01" 
eternal snow under an equatorial sun. 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 not without 
a strong semblance of probability, that animals 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 
Holland; and between that country and New Guinea 
the coral formations have been found to extend, with 
very short intervals, throughout a distance of seven 
hundred miles. Of all the forms of organized bodies, 
which are found in a f(lssil state, from the lowest stratum 
in which they occur, to those of most modern date, 
ohells and corals constitute by far the greatest propor. 
tion. All the strata must have been deposited in seas 
or lakes; and it is therefore natural, that animals living 
in water should be most abundant. Besides, as shells 
and corals are not liable to decay, they remain, while 
the soft boneless animals, which inhabit them, perish 
entirely; and fish-bones, being more perishable than 
shells, are comparatively rare. Ibid. 

lX.-MINERAL KINGDOM. 

We have said that shells are by far the most nume· 
rous class of fossils: they afe found in all formatiolls, 
from the lowest stratum in which animal remains havc 
been seen, to the most recent deposits now in progress. 
To a person who has made conchology a special object 
of study, there appear llIany striking differences be
t ween those found in a fossil state, and such as now 
exist in our seas, lakes and rin'rs; but were we to 
describe, or give representations, of even remarkable 
fossil shells, a general reader would discover, in most of 
t hem, nothing so pecu liar 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 
extinct 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 
5tatues of Jupiter Ammon. 



Rer-e is a representation of the exterior of one of 'he 
llUmel"OUS spedes, of which this genus is composed. 

These shells are found of aU sizes, from that 1)f a few 
tines to nearly four feet in diameter; and above three 
tlUndred different species I;Ire said to have been ob. 
served. 

The diagram here given represents the two sides of 
a species of Crusta.ceOIolS marine animal, which has 

been wholly 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 has been called Trilobite, 
from the body being composed of longitudinal divisions 
or lobes. It is found in the British isles, in Germany, 
and Sweden: and specimens have been brought from 
North America. In some parts of Wales the slate is H 
lull of fragments of the animal, that millions roll$! hi ,_ 
swarmed on the spot. 

7 
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Another fossil animal which is very peculiar i·n its 
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 extremity is com
posed, are separated and spread out; specimens of it 
in this state are not unfrequently met with. That 
stalk is not a single piece, but 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 figured surfaces such 
as are represented above in the circular bodies, the 
figure being different at different parts of the stalk. 
Thisfamily of radiated animals, which consists of many 
extinct-genera and species, has not wholly disappeared, 
like the trilobite and ammonite; living representatives 
of it are still found in the seas of the West 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 
Sandstone was deposited. It appears to have had 
comparatively a short existence, for it has only been 
found in a limestone which occurs associated with the 
New Red Sandstone. It is met with abundantly in 
that particular limestone which occupies a great extent 
of country in Germany; but the fossil has never been 
seen in England, and that kind of limestone is not found 
in our island. 
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The remains of fishes occur in almo:;t every stratum, 
from the Old Red Sandstone 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 j be. 
cause the natural history of fishes is not so far advanced 
as that of most other depaltments of zoology. The 
great French naturalist, euvier! began an extensive 
work on the subject j and, had he lived, much would 
have been done, for his master.genius threw light on 
every thing he touched. One of the most celebrated 
places for fossil fish is a hill near Verona in Italy, 
called Monte Bolca. Immense quantities have been 
found there in a ... ery perfect state of preservation, as 
far as the forlll is concerned, but, as in most other cases, 
quite flattened and tbin, 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 fouud 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 reo 
markable species of fossil.shells, corals and crustacea j 
two of these, the trilobite and the lilly encriuite, be· 
longing to genera which became extinct after the 
deposit of the oldest secondary strata. In the extensive 
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, 8.lId 
?thcr marine productions of a similar dllscription~f 1\ 
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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 great reptiles, and a few insects. No remains 
of land quadrupeds, or of the marine mammalia, or of 
birds, have yet been met with in chalk or any stratum 
under the chalk, except one supposed instance. Among 
the numerous animal remains that occur in the secon. 
dary strata, there is not a single species which has not 
been for many ages extinct; and" even whole genera 
have totally ceased to exist. 

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, endeavour, 
by a little popular explanation, to make clear what is 
meant by the term. Each particular kind or genus of 
animal usually consisis of several individuals, which, 
while they possess a common character Of class of 
characters, have particular forms which distinguish them 
from each other; and such individuals constitute the 
8pecies of a genus. The characters, by which geolo. 
gists distinguish the relative ages of strata, in 80 far as 
animal remains are concerned, depend, not upon genus, 
but on the species,. for while species have become ex· 
tinct, one after the other in succession, the genera to 
which they belong have continued to exist from the period 
of the deposition of the oldest of the secondary slrata to 
the present time. For example, the genu.s ostrca, 01' 

oyster, is found in the lime-stones which lie beneath the 
coal-measures; but not one of the many &pecies of oyster, 
which are met with in almost all the strata from that 
lime-stone up to the chalk, is identical with any species 
of oyster inhabiting our present seas. 

It is unnecessary for us to give the names of the 
marine remains, which are most abundant in the secon· 
dal'y 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 shells, corals, sponges, &c. now existing; but 
some of Jhe marine reptiles are so extraordinary in 
point of form and size as to deserve a more particular 
notice. Of these monsters of the ancient seas, nine 
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different genera have already been found entombed in 
the secondary strata, and of some of the genera there 
are several species. They have been called saurians 
by geologists, from the resemblance they bear to the 
lizard tribe, laura being the Greek name for a lizard. 
A common green lizard is a tolerably good miniature 
representation of the general form of these reptiles; 
but a crocodile or alligator gives a. still better idea of 
them. It must be remembered, however, that in speak
ing of the fossil lemains of those animals, We mean 
only their skeletons or bones; the flesh is never con
verted into a fossil state. It very seldom happens, 
also, that the entire 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 bones 
in the living body are kept together by a cartilaginous 
substance or gristle, which after death putrefies, and 
then the several members fall asunder . Very often, 
too, we find only detached bones; and this may be 
accounted for by another circumstance attending the 
process of putrefaction. When that commences in a 
dead animal, a considerable quantity of gas is gene. 
rated, which swells 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 are scattered far apart. Such detached bones 
frequently constitute all the data, by whieh we are 
enabled to decide upon the nature of the animal; and 
the general reader may perhaps think that they arc 
sufficiently scanty materials, considering the important 
conclusions which geologists sometimes draw from 
them. But tHe discoveries of philosophers, who have 
occupied themselves in comparing the anatomical struc
ture of the lower animals with that of the human 
frame, and have created the interesting and beautiful 
department of science called Comparative Anatomy, 
have enabled them to establish certain fixed and inva
riable principles for our guidance in this curious branch 
of geological inquiry. This field of investigation has 
only been entered upon within a few years; but it has 
already yielded so rich a harvest, that it has established 

7* 



79 

~ome.of the most important truths connected with the 
past history, of our planet.-Thc 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 harmony throughout 
all the parts of which the skeleton is composed, so nice 
an adaptation of the forms to the wants and habits of 
the animal, and such.a degree 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 pf 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 deposited 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 saurians, which 
are found in the secondary strata, are those which have 
been called ichthyosaurus, plesiosaurus, mega!osaurus, 
and iguanodon. The first of these is so called from 
t~e characters of the animal, partaking at the same 
time of the nature of a fish and of the lizard tribe; 
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ichthys and sauras being two Greek words signify~ng, 
fish and lizard. Its head resembles that of a crocodile, 
only it is much larger and sharper, its snout ending in 
a point, almost as acnte 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 have 
been fi)und; and it was furnished with a pair of eyes 
of still mom extraordinary ppoportion, for the oval 
hollows for that organ, in a slmll 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 could 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 j<)ints 
or vertebra dilferent fi'Dm those of land animals, and 
Bimilar 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 
t.ail, 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 vertebral like a fish. 

We can, however, form no idea of the appearance of 
the animal when alive, except such as is conveyed to 
us 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. W. Conybeate, the eminent geolo. 
gist, to whom we are indebted for the most complete 
account of these fossil saurians. 



Remains of the ichthyosaurus have been found in an 
zhe secondary strata, bet lVeen the red sand-stone and 

·the chalk, in many parts of England; but they are most 
frequently met with in the lias lime-stone, and in great
est abundance at Lyme Regis in Dorsetshire. They 
have also been found in several places on the continent, 
especially in Wurtemberg. 

The plesiasauru8 is so called from its near approach to 
the lizard tribe, plesian being Greek for near. It has a 
considerable resemblance in the body to the ichthyo
saurus, but the head is much smaller, and is altogether 
of a different structure; but its most remarkable chao 
racter is the great length of its neck. In man, all 
quadrupeds, and other mammalia, there are exactly 
seven joints or vertebrte in the neck; and so strict is 
the adherence to this rule, that there is precisely the 
same number in the short, stitf neck of the whale, and 
the long, flexible neck of the giraffe. Rcptiles have 
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 vertebrte; 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 given 
the following representation of this extraordinary long
necked reptile, in a restored state, ill the same way as 
he has given us a figure of the ichthyosaurus. 

Some fragments of the bones of a saurian of gigantic 
size were discovered by Dr. Buckland, a few yea~s ago, 
in the quarry of Stonesfield, near '" oodstock, in 
Oxfordshire. According to the opinion of Cuvier, who 
examined them, they must have belonged to an indivi
dual of the lizard tribe, measuring forty feet in length 
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and having a bulk equal to that of an elephant seven 
feet high. This fossil animal was distinguished by Dr. 
Buckland with the name megalosauras, on account of its 
great size, megale being Greek for great. 

A most curious discovery was made a few years ago 
by Dr. Buckland at Lyme Regis. 

He had often remarked a number of 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 tumcdout to be the dung of the 
saurian reptiles in a fossil state. 'When found along, 
with the bones they are always under or among the 
ribs. Many 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 only on their weaker neighbours, but sometimcs 
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 
lithos, 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 cropoHtes 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 shown to have been co-extensive with 
animal existence upon our globe; the carnivora in each 
period of the world's history fulfilling their destined 
office to check excess in the progress of life, and main. 
tain the balance of creation." Ibid,. 
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SECTION II. 

HISTORY AND CHRONOLOGY. 

History is the record of public events that havs 
occurred in the different ages and nations. Chronology 
treats of the precise dates at which these events took 
place. Our knowledge of historical events is derived 
chiefly from the writings of individuals; but these are 
aided 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 influenced them, the cir. 
cumstances which led to the everits, 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 revolu . 

. 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 tran. 
sactions in which they have been engaged. 
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The Hebrews were the only nation of antiquity, who 
had amona them a regular chronological history. In 
the Sacred Scri ptures, there is a chain of such history 
from the creation of the world till profane history 
assumes an authentic form. In the early portion 
of this history, the chronology is determined by a sue· 
cession of first born sons, accompanied by a statement 
of the aITe of each individual, at the time when his 
eldest so~ was born. In the later portion of the history, 
the chronology is determined by the time allotted for 
the continuance of the anthority of a succession of 
jndges, and afterwards of kings. There are some 
difficulties in adjusting this chronology, chiefly arisipg 
from variations introduced info 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, th~ history of that 
peopl~ 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 return 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 
,he 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 
tmiversal sovereignty, its strength and character, its 
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decay and overthrow, is given in the prophetic visions 
of a Hebrew prophet, so graphically, and in a manner 
80 perfectly conformable to the truth of history, that 
when we lose the aid·of Jewish history, we cannot 
follow a better guide than the bold characteristic 
sketch of subsequent events furnished by the Jewish 
prophecies. 

The history of the world naturally divides itself into 
two great periods, namely, that which elapsed before 
the coming of the Saviour Jesus Christ into the world; 
and that which has elapsed since that event. The 
appearance of 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 foundatiOll- 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 Christianity, 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 
Christ, or after Christ. We shall regard the birth of 
the Saviour Jesus Christ, 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 Christ. 

The various datel:! 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 recorded in LOe book of Genesis, till the birth 
of Christ, 4004 years. For aidiug the memory, this 
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 dispensationL 
of Providence, by which one family were separated' 
from the rest of the world, increased to a nation, planted 
in a central place of the earth, that they might preserve 
among them the knowledge of the name, and character, 
and law of the true God, 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, or about the year B, C. 3017, Enoch was 
translated to heaven, as a token of 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. C. 1004, Solomon's temple was finished. 
This period marked the fulfilment of the promises 
made to Abraham in their literal sense; for then, and 
not till then, 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 four 
thousand years is divided into four part~ of a thousand 
years each, every successive period commencing wit" 
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. Vve remark, 
however, that the first thousand years, namely, from 
the creation of the world to Enoch, is divided nearly 
eq uall y, 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 

8 
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divided nearly equally, by the denunciation of the deluge 
and the commencement of the building of the ark. 

The 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 Israelites, their deli. 
verance from Egypt, and the giving of the law at MOllnt 
Sinai, which is determined to the year 1491, or nearly 
1500, 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 I Years after I Years before 

No. ERAS. the Creation. 

I 
Christ. 

I I A.M. B. c. 

I. I CREATION. I 0 I 4000 

II. I .1.t.R.li:D. I 600 I 3500 

III. I ENOCH. I 1000 I 3000 

IV. I NOAH. I 1500 I 2500 
I 

V. I ABRAHAM. I 2000 I 2000 

VI. I MOSEII. I 2.00 I 1500 

VII. I 
I 

SOLOMOlf. I 3000 
I 

I 1000 

VIII. I EZRA.. I 3500 I 500 

I 
I 

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

FIRST ERA. 

The Crealion. 

A. M. l.-B. C. 4004. 

'IIThen man was created, he was placed in the garden 
of Eden, some delightful spot in the neighbourhood of 
the rivers Tigris and Euphrates; and a command was 
given to him, enforced by the penalty of death, by 
which command he wae given to know his subjection 
and responsibility to the Almighty Creator. Eve was 
then made and brought to him, to be his wile. 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 thm, 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 sm'pent." This 
era is also marked by the sudden am! awful develop. 
ment of that corruption, with which human n"ture 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 city. His descendants, 
apparently living without God, bctook themselves 
to various worldly avocations and amusements, tq 
fill up that sad vacuity in their bosoms, which tho 
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want of love to God had created there. In the mean 
while, another son was born to Adum, wham he called 
Seth, and. who occupied the station of Abel wham Cain 
slew. 

Thus mankind were early separated into twa classesl 
namely, the descendants of Cain, and the descendants or 
Seth. 

SECOND ERA 

Jared. 

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

At this era the families of Cain and. Seth were still 
living separate from one another. DU;'ing the period 
that fallowed, them were bom Enoch, Methuselah, and 
Lamech, the father of Noah. Adam died at the age of 
930 years. During the antediluvian periods, human 
life bore nearly the ~ame proportion to a thousand, 
which it now does to a hundred years. It is now bul 
about the one-tenth of what it then was. 

THIRD ERA. 

Enoch. 

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

This era is marked by that extraordinary testimony 
which God bore to the holiness of Enoch's character, 
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when be ~.~moved hlln to heaven, without subjecting 
him to the universal sentence of'death, This distinc
tion conferred on Enoch, indicates that corruption was 
making rapid strides among men. And accordingly, in 
a prophecy of Enoch, recorded by the apostle Jude, he 
denounces the judgments of God upon the wicked: say
ing, "Behold, the Lord cometh with ten thousand of his 
saints, to exeeute judgment up()n all, to eonvict all the 
impious among them, of all their deeds of impiety which 
they have impiously perpetrated, and of all the hard 
things which impious sinners have spoken against him." 
In this prophecy, there is the first intimation on I'ecord 
of a final day of retribution. 

Tnval'ds the conclusion of the period of 500 years 
which f'lliowed this era, the progress of corruption was 
accelerated by inter-marriages formed between the 
descendants of Cain and the descendants of Seth. "The 
sons of God," it is written, "saw the daughters of mcn 
that they were fair, and they took them wives of all that 
they chose." By this statement is probably meant that 
the professing worshippers of God, the family of Seth, 
began to intermarry with the votaries of the world, the 
family of Cain. The consequence of this intermixture 
of the two families, was the rapid and universal spread 
of wickedness. The children of these marriages be
came mighty men, men of renown, There were giants 
(literally fellers,) on the earth in these days; and the 
eaI1h was filled with violence. Thus the crime of 
murder, which had been specially marked by the bigh 
lispleasure of God, was the very crime into which men 
rushed headlong, doubtless glorying in it, as it is known 
hey did after the deluge, 

.. And God saw that the wickedness of man was very 
6reat upon the earth, and that every imagination of the 
(houghts of his heart was only evil, and that conti
nually;" and he declared his purpose of sweeping away 
the godless race by the waters of a deluge; and eom
manded Noah to build an ark, for the preservation of 
~imself and his family. 

s .. 
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FOURTH ERA. 

The building of thb Ark. 

A. M. 1500.-R. C.2500. 

This era finds the wholc world one scene of violellce 
and corruption. Only Noah was found upright before 
God. And God, proposing to sweep away the whole 
race of the wickcd, 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 drinking, mar· 
rying and giving in marriage, and knew nof till the 
Rood came, and took them all away." The ark being 
finished, Noah was directed tei collect in it, pairs of all 
those animals that were to be preserved, and then tl) 
entcr 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 mountains, 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. C. 2347. . 

The first remarkable event after the deluge, was the 
promise of preservation from any future deluge, and 
the law given to Noah, in which was pointedly pro
hibited the shedding of blood. At this time also, 
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liberty was given to men to cat animal food. Tlten 
followed the division of the earth among the three sons 
of Noah, which seems to have been done according to 
some rule or system. The descendants of Shem spread 
themsdves from Mount Ararat, where the ark rested, 
towards the South and East; the descendants of Ham 
went towards the South and "Vest, particularly occu. 
pying Africa; and to Japheth and his posterity were 
assigned the North and 'Vest. 

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 Shorn, 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. 
Babel seems to haye 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 introiluced confusion among 
those who were employed in building it; yet it seem~. 
to have .formed the germ of the city of Babylon, 
that, many ages aftenvards, arose to great power lind 
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 purify
ing the human heart, from its proud, ainbitious passions. 
That very crime against which Almighty God had 
repeatedly pointed his indignation, which had brought 
destruction on the old world-violence and the shedding 
of human blood, soon began to appear in all its ferocity, 
and scenes of carnage commenced, which have dis_ 
graced and consumed mankind, and kept whole regions 
of the earth in desolation and wretchedness, till the 
present day. 
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FIFTH ERA. 

Abraham. 

A. M. 2000.-B. C. 2000. 

At this era idolatry had made some progress. Even 
the family of Shem was corrupted by it. Tera, the 
father of Abraham and of Nachor, when he lived on 
the other side of the Euphrates, we are told, "served 
other gods." But instead of checking this evil by some 
awful infliction similar to the deluge, God selected a 
family with whom he might deposite the knowledge of 
himself and his will, and to whom he might give so con
spicuous a station among the nations of the world, as 
would tend to preserve that knowledge in the world, 
and diffuse it among the rest of mankind. This measure 
he commenced by calling Abraham to leave his native 
country, Mesopotamia, and to reside as a stranger and 
a wanderer in the land of the Canaanites; a land which 
lay between the river Jordan and the Mediterranean 
sea. To Abraham, who was falling into the contagion 
of idolatry, he revealed himself, and maintained an in
tercourse with him from time to time, promising to give 
him a numerous posterity, while yet he had no child; 
to give the lami ill which he had come to sojourn to his 
posterity; and to make of them a great nation, and to 
give them dominion from the Euphrates to the shore of 
the Mediterranean sea. 

Abraham obeyed the call of God, and came from 
Mesopotamia to ti.e land of Canaan. This land was 
occupied by different families descended from Canaan, 
the son of Ham, but to a great extent open and un
cultivated, yet with some towns or cities scattered over 
it. The sea-coast to the southward, was in possession 
of the Philistines, from whom the whole country after
wards derived the name of Palestine. The valley of 
the Jordan, which river seems to have then flowed to 
the Red Sea, especially that part of the valley which 
lies between the mountains in the south of Palestine, 
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and a mountainous district on the eastern side of it, 
seems to have been more thickly peopled, having in it 
several cities in the midst of a luxuriant country, of 
which Sodom and Gomorrah were the chief. The in. 
habitants of these citi"es had become profligate in the 
extreme. They were governed by kings, each city 
having its own king. But these kings were tributary 
to an empire, the centre of which was <1Il. the eastern 
bank of the Tigris. 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 of Elam or Persia. And the 
next year, Chedorlaomer, with four confederate kings, 
one of whom was the king of Shinar, came upon them 
with an army, defeated them, and plundered Sodom and 
Gomorrah. They were, however, overtaken, in return. 
ing home, by Abraham, with his servants, and some of 
the neighbouring chiefs, and the booty recovered from 
them. 

Egypt was then governed by a kin!!:, and seems 
to have retained some knowledge of the true God. 
Damascus was built in a beautiful valley, watered by 
two rivers, on the edge of the wilderness. It is called 
by the inhabitants of that country Sham, which renders 
it not improbable that it was built by Shem, the son of 
Koah. 

Abraham had brought with him Lot, his nephew, who 
went down to live in the vale of the Jordan, near the 
city of Gomorrah. While he was there, the wicked. 
ness of that and the neighbouring cities became so in. 
tolerable, that God rained fire and brimstone upon them, 
and destroyed them; and, at the same time, the ground 
seems to have sunk, so that the Jordan, instead of flow. 
ing through the valley to the Red Sea, was arrested in 
its course, and formed that salt lake which is called thp 
Dead Sea. 

After this, Lot, who had been warned of the impend. 
ing fate of the cities, and fled with his family, lived 
among the mountains, to the east of the Dead Sea. 
.'here he had two sons, Moab and Ammon, by whose 
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descendants that district of country vms aftenvlJl'd. 
peopled. 

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

In his old age, Abraham had his son Isaac, who was 
to) inherit the promises that had been made to him on 
leaving his own country. Isaac, before the death of his 
father, married his near relative Rebekah, by whom he 
had two SOilS, Esau and .Tacob. Esau, or Edam, became 
a man of the field, and frequentcd Mount Seir, to the 
south-east of Palestine. His descendants, for many 
ages, occupicd that district, under the name of Edomites, 
and more recently Idummans. 

J aoob went to Mesopobmia and married two of his 
neal' relatives Rachel and Leah, and by them, and two 
other wives, he had twelve sons, who became the heads 
of the twelve tri bes ofIsrae!' 

Abraham had also children by Keturah, another wife, 
whom he sent away from Isaac towards the eastwaru. 
Among these was :r\Iidian, who became the head of a 
nation, which is frequently noticed in the subsequent 
history . 

.T acab remained in the land of Mesopotamia for 21 
years, and then l'eturned to Canaan, where he found 
Isaac still living. Esau, his brother, who had addicted 
himself to the ;:hase, and prob:lbly also to warfare, was 
r,t the head of 400 armed men, and resided chiefly in 
Mount Seil'. .Tacob harl eleven sons at the time of his 
rt?turn to Canaan, and one was born to him after his 
roturn. The two youngest ,,",?re rons of his favoured 
wife, Rachel, and were distino-uished by him from his 
other children by particular t';-kens of uifection. This 
occasioned discontent and (,IWY in the others, ,,-hieh 
heing increa8('d, with respect to .Toseph, the elder of 
Rachel's sons, by his fidelity in reporting their vices, 
and by cntain dreams, which he related, that seemed 
to indicate an ambition of ruling over them, they 
sci zed an opportunity of his berng at a distance from his 
father,. to sell him to a company of merchants passing 



thrnllO'h the C0U:ltrv. These merchants, \I'lto wel'e 
Ishm~elitf's and Midlanites, brought him to E.~\'pt, and 
eolrl him there as a slave. 

While he was there, the king of E~Yl't ha r1 a rf'
tn,u-kabk dream, which gave him uneasiness, an.! Joseph 
]'"ina informed of it, felt himself warntnterl, Lv a divine 
imp~lsp, t~ propose to interpret it. He w,,' :;c""rdingly 
"rought hefore Pllaraoh, and interpreted tL,. d ("am, to 
"i~nify that it indicated that there woulrl be ',0'" 11 year~ 
of plPnty in the land of Egypt, followerl by ,:",'ll year~ 
of extreme &:arcity. Joseph was illlmerliill, i\' wised 
tn the highf'st rank in the king'10m of E;.:)'p~. being 
intrustf'd, during the years of plenty, with ti" " ,1Iecting 
of grain fnr supplying the deficiency of the ;;r: '""chin~ 
years of famin!'. \Vhile h., was engage,l ill :i,e 8X0 _ 

cution of this office, during the years of ""'-"ily, the 
f.1minf' having reachefl to Canaan, brought d, '\I'n hi~ 
brethren to Egypt to purchase COl'n. JO"'I"I immedi
ately recognised them, although thpy did not recognise 
him; and after a v;triety of measures, the purport of 
which Roems to have been to bring them to a "'nRe of 
their guilt, he at length made himsclf known t,) them. 
The result was, that, on the invitation of J n, 'ph, and 
also of the king of Egypt, Jacob and his whole family 
removed to Egypt, where he lived about seventeen 
years, and died. 

The Israelites, being placed in a fruitful part of the 
country, 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 Jos' r!', in con
sequence of his having obtained the corm:, I of the, 
supply of food during seven years of (,;,,' "',Iin~ry 
scarcity, had been enabled to make his OWII ~? ,'S \I'ilh 
111e people, And the arrangement which k" ci made 
was, that the people should pay to him a lil,i, :'.,'1 of 
the produce of the land, in li{'u of rent as P:":" I.-(or of 
the land, and of taxes as head of the g'nVel'llln"II:. Th;, 
arrangement enabled thc king to maintain a I,owerful 
and well-appointed army, with abundance of I:orscmer 
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fll1d War cbal·lots. 1: cnrrblcd him also to CIl"H"e in 
those stupendous works of architecture, the rel~;~s of 
which are still the aSlo~li':1ll1r'llt. of the world. Egypt 
had also COll1mpnced tno practlce of cl:lbalminll' the 
bodies 'of the dead, by which it has been rellde~ed so 
remarkable. Forty duys \\'ore employed in this opera. 
tion in the time of Joseph. 

SIXTH ERA. 

lvloses. 

A. I\!. 2500.~B. C. 1500. 

THE IsRAELITr:S.-Thr rapid increase of the Israel. 
ites rC'ndered them in pr··c·,,'" of lime objects of alarm 
lothe Egyptians; "a kill;:': ;)ri~ing who lenaw notJoscph," 
he began to adopt the most rigorous and unsc ru pulous 
measures to diminish their Dllll1b,-J'. lIe rerluc~d them 
to the most nhject :,lel\'pry. f'mpio),r·rl thpl11 in building 
cities, exacting of thenl r'~~llau~_~tjng nnd overpDwering 
labour. But finding thaI they still conli!lllf'J to increase, 
he commanded that all their male children should be 
tl~ro\\'n into the I'iYer as soon as til",' "'ere: born, and 
only fcmrclcs preserved alivc. ,\t 111(, lime ~r""", was 

, born amI "'rr~ preserved from the (·Ii;·Cls of this edict 
in c""sequence of having been taken under the protec. 
tion of the ];ill~'" daughter. His parents had placed him 
in a citcc,l of bulru,jhe~, and Iuid him "rn0"-~ the (L1gs, 
by the brink of the riVer, and Phal'aoh'e drru~ht('r 
finding him, adopted him as Ilc)' own son. Thus :\Ioses 
received an education which litted him for the impol" 
tant office to which he was dc'stincd, as leader and 
governor of the ],rnr·iites. ,Vhen :I!"".o came of age, 
however, h'~"'illg been made acquainted with his rlcsccnt 
from ,\brahnm, [saa", and .Lrc"h, ancl hil"ill,! j'(,l'1l in
structed by his parents in the priyil.'~·,·s b(·.'I~l\','ed upon 
their nation by thc Guo of heaven, he rl'iinquishcd his 
fuir hopes and prospects, as an Egyptian of high, even 
Gf royal rank, and claimed his COlll1cction with the de. 
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~pised and pel'sccutro Israelites. He chose "rather to) 
5uffer affliction with the people of God, than to enjoy 
the pleasures of sin 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 beinO" discovered, he lied across the Red Sea, to 
the mount~ins which lie between the gulfs into which 
the Red Sea dilidcs itself at its northern extremity, 
which was then called the Jaml of Midian, doubtless in 
conseqmmce of Midian, the son of A braham, fixing his 
residence there. He thus obtained an opportunity of 
becoming acquainted with that district of country, anel 
with the whole of the desert that lies between it and 
the land of Canaan. \Yhile Moses was in Mirlian, the 
Lord appeared to him and commissioned him to return 
to Egypt, there to call together the heads of the Israel. 
ite", and then to go to Pharaoh and demand liberty tor 
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 C01l11l1ission~d to inflict 011 

the land of Egypt, the last of whicll \\<13 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. :\Ioses accordingly led them towards 
the Red Sea, as if he 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, 011 

the western side. Phantoh seeing the immense body of 
the Israelites, CC)J)si,:tiug of 600,000 men, with their 
wives and children, entangled in the land, and appa. 
rently within his reach, pursued them with his whole 
army, and eame n p with them as they lay encamped, 
unable to go forward, for the sea was in their front, 
or to turn either to the north or 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 itl 
usual bed, and drowned. 

9 



l\f()sr, then conducted the people to the mountainoll~ 
,1;,lrir:l, "'here he himself had lound refuge; and thew 
the law was given to them, and their civil and eeclesi. 
astic;t1 pr,lity arranged. They then marched north. 
wards 1,,\\ a .. ,L Canaan, and were directed to enter it, 
hut, being afraid, and r,·fll,il',::; to go, they were can. 
demned to wander forty Y' af.' in the dcsnt, till all the 
,.:'·I]o']';Ili'>l1 that came out of 1-.>:\'I,t had died, with the 
exception of two persons. DU1'ill~ their wanderings, 
they IIJl't with !JJ:tllV vic:j...;,,{jtudes, /:·]1 into rll~ny sins, 
suttered f;('Y«'TC ('llIT;-ctioll": iltlt, at length, they WE're 

led round by the south of ErliJlll. and, alier defeating 
two kings who attempted to witbstand them, they found 
themselves encamped on the east side of the river Jor. 
dan, opposite to Jericho. 

About this time "["."., died, and Joshua succeeded to 
the command. He led tlHom across the Jordan, which 
\I as miraculously divilkd to aiford them a passage. lIe 
first took amI destroved the city of Jf'rieho, and after. 
wards passed through the gr"ClL,:r part of the land, took 
the cities wherever he "·(·llt. extirpating, or driving out 
the Canaanites, and setting the Israelites in their 
room. 

Joshua did not complete the conquest of the land, 
milily of the natives ret,~ining their footing in it. After 
his d'·ath. the people f"ll from time to time into idol "t 1.,., 
and the C;lIla"nitr·,. who were in the land, or the n('i~~il' 
bourillg nations, p"rticu]"r1y the :II, "JiJit" '. ,\1 idiani!l", 
and Phili:-:tinf'~, (,Jltaill('d P )WI'!' to (Ippn':-,:s t]wrn. 

During this period the ],rac'lit, s "'ere governed by 
judges, \I hn succeeded JO']lIla; and these Jed them in 
war, and administered justice to them in peace. 

In the iirst centm\', afl,'r tl", death of Joshua, 
Cushan-rishathaim, king of l\Ics"p"tamia, oppressed 
,hem for eight years, "'1"'11. on liwir n'p,'ntance, Oth. 
neil was raised up to deliver them, B. C. 1405. 

The people enjoyed rest for forty years, but returning 
to idolatry, they \\'cre invadf'd and oppressed for 18 
years by the king of :l1,,;Ji). aided by the kings of 
Ammon and Amalek, and on their repentance were de-



99 

livered by Ehud, who elew the king of Moab, B. C. 
1325. 

In about 20 years afterwards, the Israelites, havinll 
returned to their idolatry, were invaded and oppressed 
by J abin, king of Canaan, for 20 years. On their re
pentance, Barak, and Deborah, a prophetess, under the 
direction of God, assembled an army near Mount Tabor, 
on the banks of the stream Kishon, and, on their being 
attacked by the army of Jabin, totally defeated it, B. C. 
1285. This victory gave occasion to the celebrated 
ode, composed by Deborah. 

Another relapse into idolatry brought upon them an 
oppressive invllsiM of the Midianites, who tyrannized 
over them for seven years: and, when they repented, 
Ilnd erierl to God for deliverance, Gideon routed the 
army of the Midianites, with 300 chosen men, B. C. 1~.J.". 

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 Shcchemites, 
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. Jephtha was, on 
this occasion, raised up to deliver the people. He de
feated the children of Ammrlll in a battle fought on the 
east side of the river Jordan, B. C. 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, and slew of them 
42,000 men. 

About 33 years after this, Eli, the high priest, was 
judge; and during his weak government the people fell 
into their besetting sin. The Philistines then came 
upon them, overran the country, and miserably op
pressed them for forty years. It was during the go
vernment of Eli that Samson performed his feats of 
miraculous strength. At length the Israelites WEre 
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r.Jlls(,<l b r',,';st tl,,:, Phili>:t;,w", mid the SO!1S u( Eli 
brought the ark out of tl,o 1,;"~i'!]"l'Jc., fur tl,e purp03C of 
inspiring the ]1'_'('1'1" \\,;111 e,mr?gc, and of \'rdfying the 
f-'l1('lll~l ~ duuLll,'f-;,"':i, ui ..... -), "'ith somA t'\,Y"ct,ltiOIl th,~t 
\_;(),j \"'c)l~]d l1~,t pcnnit lhat sacred :,-:yr.!bJ of the e,JYl'~ 
llll.t to be taken bv tL,_· Philis!ines. Dut they were 
lul.tll..- dcfeat~d, and'the ark taLclI, B, C. 1111), "Eli re. 
r'L'i,'c:d Sc) .!Sf",!t a sl:rJ('~": by tItis e\'\.'llt} that he f:ll back .. 
wards and dil d. 

tS.-UIJil(·j, \\ lll) h:ld lJ"f'n bl'ought up in the t('illph with 
Eli, then i)'''dill'' jUllge of Lrael. He 11',;, t!l'> last of 
the jud.; c;. Ilis s,,,e,, being f'll:!'tl ,Ie:! Ly hilll witb the 
goverrHllent of the Idngdol11, C'H1dlJr~t;_,cl 11;'~'I;lSd\',_'s iu 
the 1110$t profligate rn:JDUCi', S·l that the people demand~cl 
rt king, thllt thC'y Blight be Lri(' thA nations a~·IJ1)n.1 t0211l. 
S;:unuel "":l:-; dirL'C'tc;,I by t~ _,1 1·) t:0rnply ,,".<tII this de~ 
l11[lnd, and S:1ul \\":lS cllO:-;ell tlw lirA kjl1.~ of 1::;1':1(']. 11:'. 
!!,-lW,-'\'('1', IJ1"-~\ing unfitithful, thr:' L"nll:f'j,_,c:tC'd him, nl!d 
eiJ0sc l),lyid 10 be J.::in~. rrllis clnicc CHilL' to the ear·; 
uf SJ\d, who from that time p'lJ','lIni Ll",,-id with the 
Ill')"t deadly ,,,,di~~"ii:" ,\.t kll::'h, 8aul alld 1,i, S'),1 

Jonathan, a Y,)I1JJ,I..'; 111al1 of the rl'li,l··st and 111')St amiuble 
cha.racter, Were ~L1in in IJa:tL, l.y th c

_, PhiLstines, alJd 
l)avid ascL'llrlccl tho throne of J l\' Llh, n. C. 1 U,j.), ana 
becam~ kin~~ of all ,I~ruei), B. C. l.)-i~: ~ . 

Datl!d wus a \\':1n1l\:,' pnllC(" and ~·~!lH.luccl the ~\·nan~, 
iile PhilLtii~e~. th'J ~\11 '~l Lites, and Ello111ites, and '-;I'Ol~~llt 
that ,,"hoi,> district (,!, c.-,untr\, that Ji':'~ between tJ,c 
j'lver Llll'lll'atcs and the ~'h'';it.:rr,l:Ieall s,'a undcr triL'lll'. 
Afler an c\'cntfullife, j)'"'id died, I"ii\ill~ his dominions 
to the undisturbed P)"p,,,j'cn of his eon Solomon, who 
su~eccllcd him, E. C, ll;j.-,. 

PALESTIXE"-Tili, nunln' I,ad in the days of Ilio.-'"c·, 
become morC' d('l1scly )"'oplc'd than i, \\'as in'the days r,f 
Abraham. II was ulTupicll loy s,'ycral triLl'S, dcsccncl,:d 
from the same stock, B:1I1]f'I:', the funily uf Canaan, as the 
Hittit~s, Hiyitcs, "\.IIl·)rircs, and Jebusites. These tribes 
had built many strongly fortified cities, and had brought 
the gl'Ound into general cultivation. The cities on the 
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!~n.coast had commenced that commercial career which, 
for many ages, gave thcm much influence in the poli. 
tical revolution3, which mark the geueral I>io\<;ry of the 
world. 

But, in their prosperity, they hud cast on all, fcar of 
the God of heaven, and had, rushed, with one cons~nt, 
ioto the most debasing idolatry. They occupied that 
land which God had destined for tbc seat of h is own 
people; and, by th" time that the lsra'clites had bec01113 
sufficiently numeruus to occupy the country, they were, 
by their wickednf's" rip" for the fate th"t [,\I'aited them, 

They had abundant warning given to thelli of the 
purpose of Go-I to expel th"m. A r',er the Israelites Iwr! 
heen separated from the Egyptians Ly their passage 
through the Red Sea, they hung on the borders of 
Canaan for about f,)rty,years, wandering in a desert, in 
which no such body of p'oplc cnuld have existed with
out a miracle, But th" Cana:llliL"s, so far from taking 
\vClrning and retiring from the country, geem to han', 
been at the more pains to fortify themselves in it; so 
that whcn they were "((,,,,!,",{ by Joshua, they s('cm to 
have regarded themselves quite prepared by their f,)]"
tresses, their armaments, and ,1H ir leagues for mutual 
tlefenee, to repel him. 

They were, however, sub(hwd, with r:mnzing rapidity; 
but not wholly expelled nor cxtirpetted. Considerable 
nnmbers of them remained in the Jand, and for many 
ages greatly harassed the Israelites. 

In the time of ]h';;,1 til<'sP original hhabitants of 
the holy land were either extirpated, or thoroughly 
,mbducd. The empire of Jabin, king of Canaan, the 
cClpital of wbich was Hazor, towanls the north of 
Palestine, and which rose to its height about :J,)1l 

years before the time of Solomon, seems Hew'r t,) havA 
reeovercd the blow that it received from Deborah and 
Barak. The Philistines also we1'e thoroughly and per
manently subdued by David. Of ,the states on the 
coast, Tyre rose to great eminence; and the inhabi. 
tants of Tyre became celebrated for their skill in navi. 
gation and commerce. Hiram was king of Tyre in 
the days of Solomon, nnd the two monarchs seem to 

0" 
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have lived on terms of undistured friendship. Hiram 
gave Solomon much assistance in the bull ding of the 
temple, and they sent out fleets together from Ezion. 
Geber, on the Red Sea, for comm3Tciai purposes. The 
places which these fleets visited, are not exactly 
known. 

The nationR immediately surrounding Palestine, as 
Syria, lYloab, Ammon, Edom, and lWidian, were, in the 
days of David, brought into subjection to his empire. 
Moab and Midian haa, at different times, invaded and 
oppressed the Israelites; but they as well as Edom, werd 
subdued by David, and did not dare to molest Solomon. 

Of the more distant nations, Mesopotamia at one 
time attained to great power under Cushan-rishathaim. 
They invaded, and greatly oppressed Israel, for a time; 
but were defeated by Othneil, 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 
peninsula of Arabia, the Ishmaelites, l\Iidianites, and 
Edomites, had increased and become nations, governed 
by kings of their own. The Moabitcs and Ammonites 
also had become independent kingdoms. These several 
kingdoms formed a kind of cordon of kingdoms of the 
kindred of the Israelites, on the eastern and southern 
boundaries of the land that was allotted to them, whose 
language was totally different from that of the Canaan
ites, and also from that of Egypt. 

EGYPT.-Egypt was at this time the chief seat of arts 
and sciences. If the book of Job was written by Moses, 
as is generally believed, astrollomy, mineraloO"y, and 
natural history, had been cultivated to a considerable 
extent, and the writings of Moses manifest the most per
fect simplicity, purity, and sublimity of diction. Much 
of these beauties of composition, doubtless, must be at
tributed to inspiration. Y ct, observing how the natural 
gifts, and the acquirements of the apostles of OU!' Lord, 
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were wrought up with inspiration in the composition of 
their writings, th6re can be no doubt that, in the know. 
ledge" which Moses exhibits of a vast variety of subjects, 
which were not likely to be communicated by revela. 
tion, we have some indication of the advancement of 
the Egyptians of that age, in scitlnce and lui. 

GREEcE.-The kingdom of Athens is supposed to 
have been fuunded about the time of the birth of Moses, 
by Cecrops; and Deucalion's flood, in Thessaly, is sup. 
posed to have-taken place about the time of the missioil 
of Moses to Pharaoh .• Others think that this flood was 
a mere tradition of the universal deluge, and that Deu. 
calion was Noah. 

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. About 260 
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 50 fullowers, 
who entered the Eurne sea, and coasted along till they 
came to Colchis. Here Jason carried away with him 
Medea, the daughter of the king of Colchis. 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. . About 
70 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 siege 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 Phamicia; and Homer, 
who celebrated the siege of Troy in his poem called 
the Iliad, is supposed to have flourished about the time 
of Solomon. . 



SEVENTH ERA. 

Solomon. 

A. 111. 3000.-B. C. 1000 . 

. ~ HI' KI:-<GDO;\[ OF JUDAH.-Solomon, on his coming to 
the kingdom, was in possession of every thing that could 
contribute to the greatness and llappiness of' a mighty 
prince. His possession of the throne was undisputed
Ijig dominions at perfect poace-his government reo 
spect"d by the su rrounding nations, nnd abundanc~ 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 kn'Jwledge, 
in wllich the rest of mankind did not participate. He 
wrote treatises, which are not now extant, on plants and 
on animals. He wrote many proverbs, or moral say
ings, and also many po~ms, some of which are extant, 
ha\'ing been embodied in the book of il13piration. He 
lived in the utmost magnificence, and was energetic and 
able as a judge and a state'man. His great work was 
tHe erecting of a magniJicent temple at Jerusalem, 
which, [,Jr many ages, WG:<, as the tabernacle prcviously 
had been, the c~ntre of di \'ine worship. 

Arts and scicn(,0s must have Ill:tde considerable. 
1']'''2"1'<''" in the da~'.' of Solomon. The temple. which 
il~ I)llilt at Jerusalem, seems In 11,IVP fllrni,dlcil the 
Ill' ·dd for the most chaste and simple of the Creek 
temples, h"ill,!,!', like til<' Greek temples, an oblong 
h''Jllse, divided into an outer and inner apartlllent, the 
inner the most sacred; a portico also, supp::lI'!ed by two 
pillars, with their bases, shafts, and capitals, and 
probably also, with an cntablature and pediment, h .. ill·; 
plnc,',j in front of the principal entrancl'. This t"IJlrl~ 
Was built of stone, h(,\\'11 and p,lished in Mount L,'
banon, the waDel part of it also iJl'ing of timber cut in 
that mountain; and the whole materials for the erection 
of the temple were prepared there, brought by sea to 
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Joppa, and thence conducted over the mountain!> 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 also, and 
commerce, were cultivated to a great extent. Some 
have supposed, that the combined fleets of Solomon and 
Hiram even went round the peninsula of Africa, passing 
down the Red Sea, doubling the Cape, now called the 
Cape of Good Hope, and returning by the Mediter. 
ranean. Although none of the works of Solomon, 
expressly on natural history, are 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 monarchy 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 
attained this elevation, than it began to decline. Solo. 
mon himself, enticed by idolatrous wives, the daugh. 
tel'S of the neighbouring princes, fell into idolatry. 
The Ephraimites, a powerful tribe, never seem to 
have beeIJ thoroughly reconciled to the reign of the 
house of David, which was of the tribe of Judah; and _ 
on the succession of Rehoboam, the son of Solomon, 
a demand was made for some relaxation in the govern. 
ment. This demand was answered roughly by Reko. 
boam, and i,nstantly ten of the twelve tribes revolted, 
under the auspices of Jeroboam. Thus the Israelites 
were divided into two kingdoms; the one, consisting of 
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tcn tribes, called the kingdom of Israel; the other, can. 
sisting of the tribes of Judah and Benjamin, with the 
Levites, called the kingdom of Judah. The conse. 
!]uence of this division was an almost continual rivalship 
and wafare between the two kingdoms. 

Rehoboarn was the first monarch of the kingdom of 
Judah, as distinguished from that of Israel. He was a 
weak prince, and in his reign Shishach, (supposed to be 
the same with Sesostris,) kin.g of Egypt, invaded his 
kingdom, Ilnd plundered Jerusalem and the temple. 
He reigned 17 years. 

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

Asa succeeded Abijah, and Teigned 41 years. He 
was, on the wholE', a good prince. In his reign the 
Ethiopians, or Cushites, a people occupying the soulh. 
ern parts of Arabia, came up against his kingdom, 
with an immense army. Asa committed himself and 
his people to God, and then going out against the 
Ethiopians, totally defeated them. After this, Baasha, 
king of Israel, came up against him, and began to build 
a fortress at Ramah, on the borders of his kingdom. 
Asa, 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 prophet to rebuke him; on which he was angry, 
and put the prophet in prison. Soon after he. became 
diseased in his feet. In his disease, he sought not to 
God, but to the physicians, and died of his disease. 
To Asa succeeded-

Jelwshaphat, his son, who reigned 25 years. Je
hoshaphat adopted vigorous measures for purging the 
land fl'om idolatry, and for instructing the people. 
'Powards the beginning of his reign, Elijah the prophet 
was raised up to contend against the progress of idola
try and wickedness in Israel. Jehoshaphat joined 
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Ahab, the wicked king of Israel, in an enterprise 
against Ramoth Gilead, which was in possession of the 
Syrians. In this enterprise, Ahab was killed, and le
hoshaphat escaped to his own ltingdom. lehoshaphat 
engaged in another military expedition along with 
lehoram, now king of Israel, against the Moabites; 
and the two kings, after bein.g in imminent danger of 
losing their armies and their lives frem want of water, 
were, by applying to Elisha the prophet for direetions, 
not only Mlivered, but enabled to defeat the Moabites. 
lehoshaphat died in 889, B. C., and was sueceeded by 
his son-

Jehoram.-This prince had married Athaliah, daugh
ter of Ahab and lezebel. On his accession, he mur
dered his brethren arid 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. lehoram was warned, by a letter 
from the prophet Elijah, of the judgments of God about 
to fall upon him; but in vain. God then brought the 
Philistines and 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 
lehoahaz and Ahaziah.* Still remaining incorrigible, 
he was smitten with violent disease, and died miserably, 
in the 8th year of his reign, B. C. 88.5. 

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

• Ahaziah and Jehoahaz are substantially the same name, the 
Uebrow letters being the same, but transposed. Azariah was 
another name by which he was known. 



lOS 

Jezreel 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, 
slew them both, B. C. 884. 

Athaliah, his detestable mother, then murdered all 
his children, with the exception of Joash, who was saved 
by Jehoshabeah, a daughter of King Jehoram, the 
father of Ahaziah and husband of Athaliah. Jehosha. 
beah, who had been married to Jehoiada, the priest, 
concealed Joash in the temple till he was seven years 
old, during which time Athaliah, the queen mother, 
reigned over Judah. But, in the seventh year, Jehoiada 
brought forward Joash to the people, who received him 
with joy, and Athaliah was put to death. 

Joash thus began his reign, in the 7th year of his age, 
and reigned 40 years. He acted well during the life 
of Jehoiada the priest. He repaired the temple, and 
renewed the worship of God, which had been sus· 
pended under the influence of Athaliah and her sons. 
On the death of Jehoiada the priest, Joash, listening 
to the suggestions of the princes of Judah, left the 
house of God and worshipped idols. Prophets were 
sent to remonstrate with him; but in vain. Among 
these prophets was Zacharias, the son of the venerable 
Jehoiada, 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 Josiah Was so incensed, that he commanded 
him to be stoned to death, which barbarous command 
was executed in the court of the temple. Zacharias, 

• when he was dying, said, " the Lord will look on it and 
require il;" and, accordingly, before the end of the 
year, the Syrians came up, destroyed all the princes, 
and left Joash himself dangerously ill, probably from 
wounds which he had received. When he was in this 
helpless condition, two of his own servants, an Ammo. 
nite and a Moabite, conspired against him, and murdered 
him on the bed on which he lay. 

Amaziah succeeded Joash, and reigned 29 years. 
Amaziah raised a great army to make war an 'the 
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Edomhes, and reoover them to his kingdom. . In this 
army he had embodied 100,000 men of the king~ 
dom of Israel, whom he. had hired for 100 talents or 
silver. But a prophet remonstrating with him on the 
sin and 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 expe
dition against the Edomites, defeated them, and treated 
them with great cruelty, as rebels. On his return, 
however, he brought their idols with hini, and set them 
up and worshipped them. In the mean while, the 
troops that he had hired from Israel, enraged at bei'k 
dismissed, came up when he was absent in Edom, and 
committed great ravages in Judah. 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 conspiracy was formed against Amaziah, on which 
he fled to Lachish; but was overtaken and slain there, 
B. C. 810. To Amaziah succeeded his sOn-

Uzziah, in the 16th year of his age, who reigned 52 
years. He was a warlike prince, and seeins to have 
reduced war more to system than it ever had been 
before. He had a standing army of 307,500 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 assailants. He at
tacked the Philistines and dismantled their principal 
fortified cities. He also succeeded in an expedition 
against the Arabians, and brought the Ammonites under 
tribute, and beoame celebrated for his military talents 
and success. 

But Uzziah's prosperity 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-

10 
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tion to the law of God. He was resolutely withstood by 
o body of priests; and, becoming angry, he was struck 
with leprosy, and instantly hurried out of the temple to 
retire to a separate house, in w nich he lived till his 
death, B. C. 758. 

Jotha1ll, his son, succeeded him, and reigned well for 
16 years. He followed up the defensive preparations 
begun by his father, by erecting forts and fortified citieR 
in the mountains of Judah. He defeated the Am. 
monites, and brought them under tribute. On his death. 
~ C. 742-

Ahaz, one of the most profligate princes that evel 
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 cap. 
tives' to Damasous. Afterwards Pekah, who had 
usurped the throne of Israel, defeated him with immense 
loss; 120,000 men being killed and 200,000 taken 
prisoners. The prisoners were conducted to Samaria, 
where it was proposed to make them slaves; but on the 
remonstrance of the prophet Oded, they were not only 
set at liberty; but clothed, treated kindly, and sent back 
to Judah. 

After thrs, Ahaz being distressed by incursions of 
the Edomites on one side) and Philistines on the other, 
and also threatened by the king of Syria, applied for 
help to' Tiglathpileser, king of Assyria. This was 
readily given, as Tiglathpileser, was now meditating 
conquest, and he grasped at the opportunity of inter
meddling with the western kingdoms of Asia, He 
invaded Syria, took Damascus, and killed Rezin the 
king. But he only harassed Ahaz by -exacting gold 
Rnd silver for his army. Ahaz stripped the temple and 
the palace of their gold and silver to pay the demand 
made on him. He even took the vessels out of the 
temple, shut it up, suspended the worship of God, and 
raised idolatrous altars in every corner of Jerusalem. 
At length, after a mischievous and disastrous reian of 
16 'years, he died, n. C. 726. '" 



Hezekiah, bis son, 8ucceeded him, and reigned 29 
years. He was an exemplary prince. He restored the 
worship of God, and made strenuous efforts to reform 
his kingdom. In his reign Samaria was takel! by Shal. 
mancser, king of Assyria, and Hezekiah endeavoured 
to collect the remnant of the people, and bring them up 
to Jerusalem, there to worship God in his appointed 
way. Afterwards Sennacherib, who had succeeded to 
the throne of Assyria, came up against him with an 
overpowering army, demanding unconditional submis. 
sion. Hezekiah having laid the matter bp,fore the Lord, 
the whole army of Scnnacherib died in one night. 
Sennacherib fled, and was afterwards murdered by his 
owo sons. 

We 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 important, to the time of 
Hezekiah. Thus, the era of the building of the city 
of Rome, A. U. C. was the year B. C. 753. The era of 
Nabonassar, or rise of the Babylonian empire, was B. C. 
747. The dissolution of the kingdom of Israel was 
B. C. 721. The first Olympiad, from whieh the Greeks 
were accustomed to compute their history, 'was it little 
earlier in this century, namely, 776 B. C. and the found. 
ing of the kingdom of Lydia still earlier, namely, B. C. 
797. Besides these more remarkable eras, it may be 

-noticed, that the first Messenian war was begun by 
Sparta, when Hezekiah was about seven years old, B. C., 
743. To all this, it may be added, that about the 
close of the preceding century, the kingdom of Media, 
and also that of Macedonia, were 'founded; the former, 
B. C. 820, the latter, B. C. 814. The young student of 
history, therefore, should fix in his memory the eighth 
century B. C. as th~t in which the great kingdoms of 
antiquity began to be organized, and to lay the founda
tion of their future eminence. 
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ISRAEL.-We have already ~bserved, that len ~rihe 
twelve tribes of which the whole nation of the Hebrew~ 
consisted, revolted at the commencement of the reign Q( 
Rehoboam, son of Solomon, from the family of David, 
and elected Jeroboam their king. 

Jeroboam, finding lIimself elevated to the sovereigil 
power over the larger proportion of 'the nation, began 
to fear that his newly acquired subjects might, if they 
went up 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 warfare with the Kingdom of Judah, 
and sulfered that defeat from Abijah, which has alreil{fy 
been mentioned. He reigned 22 years, and died to
wards the beginning of tlie reign of Asa, king of J udilh. 
He was succeeded by his son- . 

N'adab. Baasha conspited against Nadab, and mur. 
dered him. 

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

Elah, who reigned two years, when hisservalitj 
Zimri, conspired against him, and killed him. 

Zimri succeeded him, hut reigned only ooven days; 
for the people did not approve of him, and called Omri, 
commander of the army to the kingdom. Zimri, how. 
ever, in his short reign, destroyed the whole family of 
Baasha. Then, Omri came against him to Tirzah, 
and he, seeing no hope of success or of escape, retired 
to the pahce, set it on fire, and perished in it. 

Omri succceded; but he had a rival, called Tibni. 
who was followed by half of the people. Omri's party, 
however, prevailed; so Tibni died, and Omri reigned 
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,atone. Little is recorded of Omri, but his wickedI1e!lll 
.In his reign, Samaria was built, which afterwlI!rds be. 
'came the capital of the .kingdom. He reigned 1~ 
years, and died towards the latter end of the reign of 
'Asa, king of Judah, leaving his crown to his son. 

Altab.~TJiis prince is still niore distingnished 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 tlood of iniquity let in 
upon the nation by this wicked prince and his queen, 
that the .prophet Elijah was raised up ;-but nothing 
'could aITest them in their career of wickedness. His 
kingdom was invaded by Benhadad, who still reigned, 
at Damascus, over Syria, and who seems to haTe sub. 
dued the neighbouring tribes, for he had thirty-two 
king~ with him in his army. Ahab, under the direction 
of a 'prophet, was enabled to defeat this host. NeXi 
year the Syrians returned, and were again totall, 
routed, aild Benhadad forced to sue for mercy. 

Ahab and his wife Jezebel, 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 N aboth, one of his subjects. 
N abothrefused to sell it, because it was the inheritance 
of his father. Jezebel then contrived the murder cif 
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. Ahab, after this, persuaded Jehoshaphat, 'king 
of Judah, to join him in a war against the Syrians, and 
was slain in battle, B. C. 897, having reigned 22 years. 

Altazia.h, who had been associated with his father 
in the throne for some time before his death,now 
'succeeded to 'the entire ·government of Israel, .and 
reigned two, years. His death was occasioned by, a fall 
from a lattice 'in the Upper part of his house. He was 
succeeded by-

Jehoram.·He·came to the throne. during the reign 
of 'Jehe&haphat, king of Judah, who had a liOn named 

10· . 
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Jehoram allSOCiated with him in the kingdom. The 
king of Moab having, on the death of Ahab, withheld 
a certain tribute which he was accustomed to pay"to 
the kings of Israel, Jehoram invited Jehoshaphat, king 
of Judah, to assist him in subduing the king of Moab. 
lehoshaphat 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 
Iehoshaphat. The king of Moab, in his extremity, offer. 
cd up his eldest son as a sacrifice, to obtain deliverance 
(rom his God. It -was to Jehoram that the king of 
Syria sent N aaman, 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. He retired to Jezreel to be cured of 
his wounds; and while he lay there, Jehu, one of the 
commanders of his army, formed a conspiracy against 
him, and put him to death. Ahaziah, king of Judah, 
was slain at the same time. 

, Jehu succeeded, and reigned 28 years. He put to 
death Jezebel, and the whole family of Ahab, and 
massacred all the priests of Baal; but he himself con· 
tinued to worship the idols which Jeroboam had set up. 
In his reign, Hazael king of Syria, encroached upon 
the territory of Israel, taking possession of that part of 
it which lay to the east of the river Jordan. On the 
death of Jehu, 

Jehoahaz, his son, succeeded him, and reigned 17 
years. The Israelites persisting in their idolatry, 
Hazael, king of Syria, was permitted to invade the 
land, and to succeed in oppressing it during the whole 
reign of Jehoahaz. This prince -dying, was succeed. 
ed by 

Joash, or Jehoash, his son, while Joash, the son of 
Ahaziah, reigned in Judah. He reigned 16 years; 
and, though he persevl"rcd 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 fullen into their hands. Joash also defeated 
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Amaziah, king of 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 

Jeroboam, the second of that name. He reigned 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 Hamath, 
which David had subdued. He died 784 B. C. upOl! 
which followed an interregnum of eleven years. 

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

Zachariah, his son, who reigned wickedly six months. 
Shallum conspired against him, and slew him, and 

usurped the throne, but reigned only one month, for 
Menahem 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 Judah, now bpgan to 
harass Menahem; and he, to purchase peace, gave to 
Pul, king of Assyria, 1000 talents of silver, equal to 
about £340,000. Menahem having died, 

Pekahiah succeeded, and reigned ill two years. 
Pekah, the son of Remaliah, an officer in his army, 

conspired against him, put him to death, usurped his 
throne B. C. 759, and reigned twenty years. Pekah 
made a league with Rezin, king of Assyria, against 
Judah; but it did not succeed. He invaded Judah in 
the reign of Ahaz, and gained that great victory which 
has already been noticed. In his reign, Tiglathpileser 
invaded Israel, and took possession of the country east
ward of Jordan. 

Hoshea formed a conspiracy against Pekah, put him 
to death, and usurped the throne B. C. 730, in the 
reign of Ahaz, king of Judah. Hoshea reigned wick_ 
edly, like the other kings of Israel. His dominions 
were invaded by Shalmaneser, king of Assyria. Hosea 
submitted to him, and paid him tribute; but after 
wards Shalmaneser discovering that Hashea was giving 
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himself int() the hands of' So, king of Egypt, !!nil- w.k1I,.' 
holding tribute from him, went up 8J}d' besi/'!gad 
Samaria, took it, and carried the people captive to IUs 
own land, and thus put an end to the mOllarchy of 
Israel, in the year 721, B. C. after it had continued 
Irom the reign of Jeroboam I. 254 years. 

We now bring down the accounts of the heathen 
nations to the time of Hezekiah. 

Of the original inhabitants of PALESTINE, the 
inhabitants of TYRE, 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 inde~ndent 
peoHle. In the reign of Joram, king of Judah, B. O. 
888, they made an inroad into Judah, and carried 
away the wives and sons of Joram. They were, how. 
ever, rapidly falling under permanent subjection to the 
great monarchies that were rising up around them. 

Similar observations are equally applicable to the 
other small states around Judah. The MOABITES and 
EDOMITES, at an early perioo of the ninth centW"Y, 
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 depaliure 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 
Egypt, 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 )'eign of 
Rehoboam, the son of Solomon, Shishach, supposed 
by some. to be Sesostris, invaded Judah, laid it 
»uder tribute, and carried away the shields of gold 
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1M Solomon had made, and also much treasure, 
&. 'C. 97L At a later period, during the reign ·of. 
lIezekiah, Sabacus, or So, an Ethiopian, was king of. 
Egypt, B. C.725. He endeavoured to persuade 
Hoshea, king of Israel, to for~ake his alliance with the 
king of Assyria, and enter into an alliance with himself. 
This indicates that Egypt, in the days of Hezekiah, 
was attempting to rival the power and influence of the 
Assyrian king. 

SYRIA, towards the middle' and end of the first 
century after the ag~ of Solomo,~; was making con. 
quests. Benhadad/ kmg of Syria, or Damascus, reo 
peatedly invaded Isrnel,but waR ultimately 'defeated by 
Ahab. Afterwards, recovering himself, Benhadad in:. 
vaded Israel and besieged Samaria; but his b.rmy' fled 
in a panic, which God sent upon them. In a Bubse. 
qu~~t war, Ahab ~'as slain by him in battle. In the 
silme year, 885 B. C. Hazael, a servant of Benhadad, 
murdered'him, usurped the throne, and raised Syria to 
the' greatest height of power which it ever reached. 
fie iIiv~ed lsra~lin the reign of Jehu, defeated him, 
an!i ravaged the kingdom. He afterwards inyader~ 
Judah, but was induced by presepts, to withdraw hiR 
army'." . He, however, returned, and in the reign of 
Jehilash, saCked Jerusalem, putting to death the prin. 
ces, and carrying off much plunder. Hazael c;lied in 
,~39 B. C. leaving the, kingdom to his son Benhadad, 
who was'die third king of that name. He was·de. 
feated by J ehoash king of Israel, and }jis kingdom 
agairi ~rOught under ~l'ibute. At a later period, in 
the, reign of Uzziah, king of Judah, of Pekah, the son 
of Repialiah, king of fsrael, and of Rezin, its own king, 
Syria,' was attacked by Tiglathpileser, king of Assyria, 
imd brought' into a bondage from which it hali never 
recovered till the present day. 

ASS~RlA. was now ind~lging ambitious projects. 
Pu,l, !lPparently' the first who r!lndered Nineveh,the 
milltress of an extensive empire, brought Israel under 
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tribute in the reigh of Menahem, B. C. 771. Tig. 
lathpileser, who succeeded Pul, reigned 19 years at 
Nineveh, invaded and conquered Syria, and exacted 
tribute from Judah. After him Shalmaneser, in the 
reign of Hoshea, invaded Israel, took Samaria, and pnt 
an end to that monarchy, B. C. 721. He also made 
war upon Tyre, and besieged it five yearn, 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, reo 
turned to besil'ge 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 
murdered by two of his sons. 

. BABYLON, 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. Merodach 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. 

MEDIA, also, had sometime before this, thrown off 
the yoke of Assyria, and become an independent king
dom under Arbaces, who reigned over it 28 years. 
The reigns of this prince and his successors, however, 
for upwards of 11 century, are by many considered as 
little better than fabulous; and the rise of the Median 
monarchy is dated from B. C. 700, during the life of 
Hezekiah, when Dejoces was elected king. 

In GREECE, Lycurgus, while Athaliah was in pos_ 
session of the throne in Jerusalem, B. C. 884, intro_ 
duced his system of laws into Lacedremon. And in 
the reign of Hezekiah, the Spartans were engaged in 
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their first ferocious and deadly struggle to enslave tM 
Messenians, having begun it B. C. 743. 

During the reign of Joash, king of Judah, and 
while Jehoiada the priest was yet living, B. C. 869, 
CARTHAGE is said to hav.e been founded by Elisa 
or Dido, sister of the king of Tyre; she having, III 

consequence of the murder of her husband, fled to 
Africa. 

In ITALY, Rome was built by Romulus, B. C. 753, 
which year is the era of the building of that city, 
marked by the Initials, A. U. C. Anno Urbis ConditOJ. 
This was in the reign of Uzziah, king of Judah. In 
Hezekiah's reign, the infant city was yet engaged in 
its contests with the neighbouring states. The rape of 
tl-e Sabine virgins -was in 750 B. C. 

FROM HEZEKIAH TO EZRA. 

THE KINGDOM OF JUDAH.-On the death of Hezekiah, 
he. was succeeded by his son, 

Manasseh.-The beginning of the reign of Manasseh 
was marked by extraordinary wickedness. He entered, 
with his whole heart, into the practices of 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 chastisement. 
The king of Assyria sent an army, which took him 
prisoner, and brought him to Babylon in fetters. 
There, in his affliction, he remembered the Lord God 



120 

of his fathers, repented of his sin, and besoug/lt the 
Lord to pardon him; and the Lord heard him, IIIld 
restored him to his kingdom. He then set himself to 
undo, as far as possible, the mischief that he had done 
ill the foriner part of his reign; but the people do not 
Beem to have entered so heartily with him into his 
measures of reformation, as they did into his apostacy. 
Although he himself was pardoned, the sentence ",gains! 
the nation still remained unrepealed. He died, after 
a reign of 55 years, B. C. 643. He was succeeded by 
his son, 

Amon.-He folIowed the wicked example of the early 
part of his father's reign; but did not folIow him in his 
repentance. After a reign of two years, his servjlnts 
conspired against him, and murdered him. The peopl!' 
resented this conspiracy, put to death the conspirators, 
and raised to the throne his son, 

Josiah, in the eighth year of· his age. His character 
is one of 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 wickedness that . 
had overrun it. Having banished idolatry from the 
land, he revived the worship of the God of Heaven in 
the teIflple at Jerusalem. In the course of purifying 
the temple, the book of the· law was found, w/l~c4 
seems to have been concealed from him by a sycophaAt 
priesthood; and, when he read the commands of tll~ . 
law, and the denunciations annexed to them, he was iq. 
deep distress, and sent immediately to inquire of ~he 
Lord respecting the book. The reply jugpfiedhis 
apprehensions, that destruction was hanging over his 
kingdom; which, however, he was informed, should not 
come upon it in his day. The people, although to a 
certain extent, externally reformed, retained all their 
predilection for idolatry, which accordingly broke ou~ 
.anew on the removal of Josiah. 
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Tbe occasion of his death was this. Pharaoh Necho, 
who reigned in Egypt, was' a powerful monni'ch; and 
Babylonia, having fallen under the government of a bold 
amhitions prince, these two monarchs were soon in
volved in war with one another. Pharaoh' seems to 
have been the assailant, for he led his army as far as 
the Euphrates, to besiege Cnrchemish. Having in his 
march to pass near to Judah, Josiah went out to inter
cept him, and would not be dissuaded from thus em
broiling himself in the quarrel. The result lI"as, that 
in a batt,le between the ai"l1ly of Egypt and that· of 
Judah, Josiah was killed, after having reigned 31 
years. 

Immediately on his death, the people raised his 
younger son Shallum, or Jehoahaz, to the throne; bllt 
the king of Egypt, having, by his victory, acquired an 
ascendancy over the kingdom of Judah, set aside this 
election, carried Jehoahaz to Egypt, and placed his 
elder brother Eliakim, whose name he changed to 
Jehoiakim, on the throne. He then proceeded on his 
expedition against Ncbuchadnezzar, king of Babylon, 
but was defeated. Nebuchadnezzar, thus obtaining the 
ascendancy in Judah, deposed J ehoiakim, and put him 
in fetters, for the purpose of oarrying him to Babylon; 
Dut on his promising to hold the kingdom under him, 
he restored him to it. It was at this time that Daniel 
and his three friends, Shadrach, Meshach, and Abed
nego, were carried captives to Babylon; and it is from 
this first incursion of Nebuchadnezzar into Jud~h, that 
the 70 'years' captivity of the Jews, to the first decree 
for their restoration, are computed. 

Jehoiakim, having maintained his allegiance to 
Nebuchadnezzar for three years, at the end of that 
time revolted. The consequence was, that Nebuchad
I)czzar sent an army against him, which laid waste 
the country, took Jehoiakim prisrmer, and put bim 
to death in the year B. C. 599. On the death of 
Jehoiakim-

Jelwiachin, (named also Coniah and Jeconiah,) his 
son, ascended the thrqne; but not ha ving .obt~ined tho 
consent of Nebuchadoezzar, he, after relgmng throe 

. 11 
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months, was set aside, lind carried to Babylon. Along 
with him, there were taken all the gold and silver 
vessels, and treasures of the temple, also all the able 
men, and. men of influence in Jerusalem, to the nqm· 
ber of lO,OOO, and 8,000 artificers from the couatry j 

the poorest of the people ouly being left. It was iii 
this captivity, that Mordecai and Ezekiel were taken j 

and Ezekiel reckons the time, in his prophecy, from 
this captivity, which took place in the reign of 
J ehoiachin. 

Zedekiah, brother of the former king, Jehoiakim, 
was then placed on the throne by Nebuchadnezzar. 
Meanwhile, the king of Egypt bore, with impatience, 
the increasing power of Babylon, and watched for an 
opportunity of curtailing it. In the 8th year of the 
reign of Zedekiah, he made a feeble effort to revive the 
power and influence of his kingdom, and persuaded 
Zedekiah to break faith with Nebuchadnezzar, and join 
in alliance with· Egypt to resist him. On the revolt 
of Zedekiah, Nebuchadnezzar came against him; and, 
having laid waste the country, besieged Jerusalem. Tho 
king of Egypt came up for the purpose of relieving 
the city. .Nebuchadnezzar r.used the siege, and 
marched against him; but he retreated within his 
own territory, leaving Jerusalem to its fate. Nebuchad. 
nezzar then returned to the siege. The city .was 
exceedingly strong, and well calculated, from its position 
and fq;tifications, to resist the implements of warfare 
then in use, so that N ebuchadnezzar had no resource 
but to reduce it by famine. He surrounded tho city 
with his army, to prevent all ingress or egress, and, 
after holding this position for about two years and " 
half, the distress within the city was so great, that the 
people were devouring one another, and women were 
discovered cooking and eating their own inrants. AI 
length Zedekiah made an attempt to pass throu~h the 
Chaldean army, but was discovered, overtaken, ant) 
brought to Nebuchadnezzar, who treated him as a 
rebel, made his children be put to death before his 
eyes, and then caused his eyes to be put out. In the 
mean while the Chaldean army burst into the city 
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made a dreadful carnage amDng the peDple, burned the 
temple and all the principal edifices, and made slaves Df 
all whDm they did nDt put to the sWDrd. Zedekiah was 
carried to. Babylon, where he died. Thus was dissDlved 
the kingdDm Df Judah, in the year B. C. 588; and it is 
frDm this captivity that the 70 years are to. be reckDned 
to. the decree Df Darius Hystaspes, king Df Persia, to 
restDre th.e city and temple. 

BABYLON.-The era Df NabDnassar, who. may be 
considered the first king Df BabylDn, has been de
termined to. correspond to. the year B. C. 747, Dr three 
years after the birth Df Hezckiah. FDr SDme time, 
the histDry is Dbscure, the kings Df Assyria and 
BabylDn sometimes seeming to. be the same, and some
times different. The general current Df the histDry 
seems to. have been, that the kings of Babylon were 
at first gDvenors fDr the kings of Assyria; but that, 
after variDUS struggles, they rendered themscl ves inde
pendent. To. N abDnassar succeeded several kings, 
little Dr nDthing Df whDm is knDwn, and whDse names 
it is not necessary here to record. After the death of 
Scnnacherib, king Df Assyria, who. invaded Judah in 
the reign Df Hezekiah, Assarharddon, succeeded him; 
and, during the latter part Df his reign, had BabylDn, as 
well as Nineveh, under his dDminion. He came to' the 
thrDne during the reign Df Hezekiah, and died in that 
of Manasseh. He was succeeded by 

Saosduehinus, Df whDm nDthing is knDwn. It was 
probably in his reign that l\Ianasseh was restDred to' his 
kingdom. To. him succeeded 

Chyniladan, who is suppDsed, on gDDd grDunds, to have 
been the N abuchadDnDsDr Df the bDok Df Judith. If so., 
he occupied Palestine with his army, prDbably during 
the reign Df JDsiah, when that prince was y~t too. young 
to. resist him. To. Chyniladan succeeded 

Sarae, or Sardanapalus.-He cDmmitted his fDrce9 
in Chaldea to Nabopolassar, who. rebelled against him; 
and, to. strenathen his rebellion, invited the Medes, who 
had always °horne the sway Df the ASSYrIan empire 
with impatience, to unite with him. They did so., 
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Ilnd the two armies besieged ~ineveb. Sardanapalus. 
dreading the calamities that seemed to be coming Ilpon 
him, retired to his palace with 'his' wives, and, having 
set it on fire, was there destroyed, with his whole family 
and property. The allied army of Medes and BabyIo. 
nians, some time afterwards, took Nineveh, and destroyed 
it. Nabopolassar associi!-ted his son, Nebuchadnc:j:zar, 
with him on the throne, two years before he died; 'and, 
on his death, was succeeded by , 

Nebuchadnezzar, when Jehoiakim was on the throne 
of Judah. His treatment of the Jews ha~ already ~~en 
noticed. Under him the Babylonian e,mpire, or the 
first of the four great monarchies; describ'ed in the pro. 
phecies of Daniel, reached its greatest height. Having 
established his government iil the east, he attacke~ 
Pharaoh Necho, and drove him within the boundar~e~ 
of his own kingdqm. He then set himself to strengtheQ 
and ornament the city of Babylon. He el}closed an 
immense space of ground within an enormous wall, 
and erected hanging gardens, or gardens on elevated 
terrac,es, which have been the wonder of the world. 
He seems to have repaired the tower of Bab~', and 
fitted it to be a temple for his god; and there probably 
he set liP that golden image which th,e three Hebrew 
captives refused to worship. While these 'events were 
passing in Babylon, the nations to the west of the 
Euphrates were seeking an opportunity to revolt 
against him. The leading powers in this confederacy 
"eem to have been Ty!e and Egypt. Tyre had then 
become the greatest commercial city in the world, al)q 
possessed the greatest maritime power then known. 
Neb.llchadnezzar laid siege to Tyre, but met with a. 
most resolute and formidable el).emy. Fo, 13 years h~ 
carried on his operations against it, till the Tyrians, 
se,eing that they were not likely to be able to hold.oui 
much longer, built a city on an island, a little way fron) 
the shore. Thither they remov,ed all t~eir wealth, lind 
left to Nebuchadnezzar merely the walls and empty 
houses of tbe old city. Having thus done what he 
could towards chastisil)g Tyre, he turned his army 
against Egypt, speedily overran it, laid it des.olate, and 
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_ded himself with its booty. He then returned to 
Habylon, where becoming intoxicated with pride and 
vanity, he was struck with insanity, a.nd, for a time, set 
aside from governing the kingdom. He was, however, 
restored, resumed the reins of government; and then 
he proclaimed to all his subjects 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. C. 567. 

Et"il Merodach succeeded him; a weak prince of 
profligate habit~. 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 peri~hed, 

Belshazzar succeeded, who is supposed to have b~n 
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 eity of Babylon. 
Belshazzar had made a ff·ast 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 
rpysterious characters on the wall opposite to him. 
The king and his nobles were thrown into tile utmost 
consternation, and sought for some one to interpret the 
writing, but no one could be found. At length the 
queen came in to him, and informed him of the prophet 
Daniel. Daniel was immediately called, and interpreted 
the writing to signify, that the kingdom \V,lS divided 
and given to the Medes and Persians. On that night 
the prediction was fulfilled. At the VEry time these 
things were proceeding in the palace, Cyrus had 
entered ·the city by the bed of the river; and his 
soldiers, assailing the palace, slew Belshazza~; and 
Darius, the Median, took possession of the empire. 

Thus, the first of the four great monarchies, described 
by Daniel the prophet, fell, in the year B. C. 5313, after 

11* 
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it had existed separate from the Assyrian empire about 
88 years. 

THE ME DO-PERSIAN EMPIRE.-The Medea and 
Persians were origin\111y two monarchies, of which the 
Median first rose to eminence. Previous 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 
Dejoices 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, 

Phaortes, who, being a warlike and ambitious 
prince, attacked the Assyrian empire, under Chy
niladan, or N abuch~dnosor; but was defeated, his 
capital city taken and destroyed, and afterwards he 
himself taken and slain. He was succeeded by 

Cyaxeres, his son.--Cyaxeres recovered from the 
Assyrians what his father had lost. Not, however, 
contented with this, he was eager to revenge the 
death of his father, and the destruction of Ectablin 
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 
:hem massacred in one night. Having freed the 
country of the Soythians, he resumed the siege of 
Nineveh, and to strengthen his hands in this enter
p~ise he obtained the co-operation of N abopolasser, 
kmg of Babylon. These two confederate kings took 
that great city,. and utterly destroyed it, about 612 
years B. C. After this success, the two kings directer! 
their forces against Pharaoh N echo, and defeated him. 
They th~n separated, and Nebuchadnezzar advanced 
upon those western provinces of the Assyrian empire 
that lay to the southward, as Syria, Edom and Pales
tine; while Cyaxepes attacked those that' lay to tlte 
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northward, as Armenia, Pontus, and Cappadocia, which 
he subdued, with great slaughter oj; the inhabitants. 
Cyaxeres is also supposed to have added Persia to his 
'empire; although that acquisition is, by some, ascribed 
to his predecessor. He died in the 40th year of his 
reign, leaving his throne to • 

Astyages, 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 Darius, called in Scripture Dariu~ 
the Mede; but called by the Greek writers, Cyaxeres. 
Astyages, during the same year in which Darius was 
born, gave his daughter Mandana to Cambyses, Ii 

Persian nobleman, or, as others say, the Persian king, 
in marriage, and of that marriage, was born the cele 
brated Cyrus. Cyrus was therefore the nephew of 
Darius, and was only about one year younger than he. 
Astyages reigned 35 years. The only incidents men
tioned in his history, worthy of record, is, his repelling 
the unprovoked invasion of the Babylonians under Evil 
Merodach. In this war, Cyrus, then a young man, 
greatly distinguished himself. On the death !Jf 
Astyages, he was-succeeded by his son, 

Darius, or, Cyaxeres II; but Cyrus, his nephew held 
the command of the army under him, and conduc~d 
the military operations of his reign. It was during the 
reign of Darius, that Cyrus took Babylon, as already 
noticed; after which event Darius came to Babylon. 
and there, in concert with Cyrus, settled the govern. 
ment of his new empire. They divided it into 120 
provinces, over each of which a governor was ap
pointed. Over these governors 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 ca~t into the den of lions, for persevering in 
the worship of God, ill defiance of a foolish decree 
which Darius had been persuaded by his courtiers to 
make. In about two years after the capture' of 
Babylon, Darius died, leaving Cyrus sole monarch of 



J!,p '1mpire, B. C. 5,36. The Persian empirl1 now. ex
tenoed from 'the river Indus to the shore of" the 
Archipelago, and from the Caspian and Euxlne' seas; 
to the seas 'of Arabia. 
, Cyrus, on coming to the throne, issued a decree for 
the restoration of thE; Jews; in consequence of. which, 
that ~eople assembled from various parts of his empire, 
to the numbe\" of 42,360, 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 surrounding nations, 
especially the Samaritans, greatly retarded their oper3:' 
tions. They could not openly oppose thelll, hecaust;l 
Cyrus was avowedly their friend, au,d Daniel was at the 
seat of government to protect thero. But, fro\ll the 
distance of th~ capital, these mitlons had it in their 
power to throw many obstacles in their way. SOO!1 
after this, Daniel died, at the age of 90 years; 9yru~ 
also, soon afterwards died, in the 7th year from the 
restoration, and 70th of his age. He is one of t\le 
greatest men of antiquity, not in regard of his exten~ 
si \'e conquests; but il'\ regar~ to the nobleness of his 
~hafacter. There is,' indeed some ground to hope, that 
he was a convert from heathenism to the worship of 'the 
tr\le God; and the peiwe-Iul and benefi~ent character of 
~he latter part of his reign, gives additional countenance 
to this opinion, On the death of Cyrus, ' , , 

Cambyses, his son, succeeded to' the' empire, a. w!lak 
and profligate prince. Early in his'reign, he invaded 
and obtained possession of Egypt, which had formerly 
been subdued by Nebuchadnezzar. He had a brother 
named Smerdis, whom, in a fit of jealousy, he caused to 
be killed. But, while he was absent in Ecrypt, 'Ii 
pretender to the throne appeared, who per~onateil 
Smerdis, the brother of Cambyses. Cambyses marched 
from Egypt against him; but 0/11 mountincr his horse, 
his own sword fell from its scabbard and w~unded him 
on the thigh, of which wound he died. ' 

Smerdis, the usurper, who is usually called Smerdis 
the ina~ian, because he belonged to the priet!thood. 
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1I(JI~cb, in Peraia, was called the Magi, reigned for a 
8~ort time, till being detected and exposed, by a lady 
of high rank, whom he had married, SCYf'n of the 
nobles conspired against him, und slew him. The 
family of Cyrus being now ('xtinct, these nobles agreed 
that one of themselves should be clevr.ted to the throne. 
To determine which it should br, tlwy agreed that he 
whuse horse on a certuin dllY 8hould first neigh, after 
the rising of the sun, should be king. This seelUs to 
have been an act of adorution \0 the snn, which the 
PersKlils worshipped. The horse of Darius, the son of 
Hystagpes, one of the generuls who had served nnder 
Cyrus, having first neighed, he was immediately ekctod 
I\ing, and is known by the name of 

Darius Hytaspes, and is carefully to be distingnished 
i;om Darins the ilIedian, and also from two other princes 
of the naru,e Darins,. who afterwards lIttained to the 
emp.ire. During the reign of Cambyses, lind Smerdis 
the magian, the e~emies of the Jews contrived to pre
vent them from procecdi~g with the temple, having 
poisoned the minds of these princes against them. 
But on the accession of Darius, he, hllving married 
two pf the daughters of Cyrus, and affecting to reign 
a'l his successor, was disposed to fulfil all his intentions. 
He, therefore, i'lSued a new decree for the rebuilding of 
the city and teruple of J erusl\lem; and, in the 6th year 
of his reign, the second temple was finished, and dedi~ 
cated, e~actly 70 ycars after it had been destroyed by 
N e buchadnezzar. 

In the 5th year of Darius, Babylon revolted, and 
w~s besieged by him. As in the fO\'lllcr siege by Cyrus, 
he was constrained to attempt to reduce it by famine; 
and at length became master of it by the devotedness 
of one of his officers. This person having cut and. 
maimed himself, lied to Babylon, prctf'llding that he 
had been so treated by Darius. He thus obtained the 
confidence of the Babylonians, and fimnd an opportu. 
nity of betraying the city to Darius. Darius then 
bcaan to think of extendinG' his empire towards the 
w:St. He alrcady posscsse8 Egypt on the sonth, and 
Asia Minor on the north of the Mediterraneall; but he 
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proposed to himself an expedition against the ScythilUll\ 
who inhabited the country between the Danube and 
the Don, under pretence of avenging the Scythian 
invasion of Media, 120 years before. He accordingly 
crossed the Hellespont by a bridge of boats, marched 
through Thrace, and crossed the Danube by another 
bridge of boats. The Scythians retreated before him, 
till, finding no sustenance for his troops, he was com. 
pelled to return, having lost one· half of his army. He 
then purposed to extend his empire eastward. In this 
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 
many 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 gO\'ernor 
of Asia, from one of the parties, for assistance. This was 
granted, and that interference 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 compelled 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 an army across the Hellespont, round by 
Macedonia, a fleet being appointed to follow and co
operate with it. The fleet, in doubling the Cape of 
Mount Athos, was overtaken by. a storm, and totally 
disabled, having lost 300 ships and 20,000 men; and 
the army having encamped without sufficient precau
tion, was attacked by the Thracians,- and so roughly 
hand len, that it was forced to return to Asia. Darius, 
however, was not 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 
on the plain of Marathon by a small army of Athenians, 
under Miltiades, and totally defeated. The remains of 
the army escaped to the ships, and returned to Ash!,. 
Still determined upon his scheme of revenge, DariulJ 
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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. Having 
done this, he died, in the 36th year of his reign, leaving 
his dominions, but leaving 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 hiatory down to the end of the 7th 
period of 500 years from the creation. We now, there
fore, pause, and take a brief view of the other nations oC 
the world during the same period. 

EGYPT having fallen under the domiPion 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
cumstances. 

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 754 B. C. 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. Afrnt ahout 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 although 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 form a code of laws,-
624 B. C. His laws were so absurdly severe and san
guinary, that they could not be executed. A further 
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. time of confusion ensued, when 'Solon WIIS invited til 
'refOrm the constitution. He executed his task with 
~t1:reat success, and constructed a code of laws, which 
\ forms the basis of the laws now existing in most of tHe 

kingdoms of Europe. The Romans founded their .Jawh 
UpOll those of Solon; and, through the Ron'Ians, they 
have 'been diffused over the civilized wOI'III. Solon 

'flourished 594 B. Co, When Zedekiah was king of Judah, 
tributary to N eliuchadnezzar, and about 1lje ·timedf '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 'IVa' 
a perpetual struggle between the 'nobles and the people, 
the former looking to LacedtBmcm as tlipirprotector, thil 
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 city 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 tbe 
city. He fled to Darius Hystaspes, who 'now reigned 
in Persia. After the expulsion of Hippill.s, the old dis
putes between the aristocracy and democracy Were 
renewed. Isagciras was banished, and applied to'Sparta 
for aid, which readily granted it. The Athenians were 
thus threatened 'with a war with Sparta, and applied to 
Persia fdr help; but ,they receivJld a haughty reply, 
requiring them to subject themselves to Darius. In the 
mean while, Hippias had prevailed on the 'Persian 
governor of Asia Mindr to espouse his cause, and to 
insist on his being reinstated in the government of 
Athens. This ,the Athenians peremptorily refused to 
comply with, and thenceforward regarded themselves a., 
at war whhPersia. 

Soon after this, Darius sent heralds into Greece, de. 
manding earth and water, as tokens of subjection.· 
which demand was indignantly rejected by Sparfaand 
Athens. While matters were 'in this 'precariOUll '8tute 
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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. 
Then followed the invasion of Greece by Darius, in 
which his army was defeated, at Ma.rathon, by Miltiades, 
the Athenian general. 

ROME.-According to ancient traditions, wbich are 
the only authority extant for the history of Rome, at itll 
commencement, Rome was founded, B. C. 757. It was 
for the two first centuries of its existence, a monarchy, 
and the chief occupation of its kings and citizens, was 
fighting, and gradually subduing tbe neighbouring states, 
or incorporating them into their body politic by treaties. 
The first king was 

R~mulus, the founder of the city, who reigned 30 
years. Having collected a number of loose persons 
together, all males, he procured wives for them, by 
inviting the neighbouring tribe, called Sabines, to a 
religiou~ festival, and there directing his men to seize 
upon the women. This created a war, 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. 717. After an interregnum, he was 
succeeded by 

Numa Pompilius, who was of a pacific disposition, 
and gave his attention chiefly to the internal regulation 
of his kingdom. To himsuccee~ed 

Tullus Hoslilius, B. C. 660, who teigned 32 years, 
while Manas~eh wa.ng of Judah. In his reign was 
the celebrated bame between the 'Boratii arid the 
Curiatii. The Albat1s and the Romans Were at war for 
superiority, when it was agreed to leave the matter to 
the event of a battle, to be fought between three chosen 
men on each side. Three brothers, on each side, were 
chosen, ,,.hen the Roman champions proved victorious. 
Tullus IIostilius is said by some to have been killed by 
lightning, with his ,whole family ;by others, he is said 
to have been murdered by Anclis Martius, who suc· 
ceeded him. , 

Ancus Martius came to the throne, B. C. 633, durilll 
12 



134 

the reign of Ioslilh in I udah. He WISS a warlike prince, 
and subdued the Latins, and several other neighbouring 
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. 

Thrquin came to the throne, B. C. 609, about the 
time that Josiah was killed by Pharaoh Necho. His 
reign was occupied in repelling the invasions of' the 
neighbouring states, and subduing them. He greatly 
strengthened 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 Martius, whom he had 
originally deprived of the kingdom. He was succeeded 
by 

Servius TulliulJ, his son-in.law, B. C. 572, durmg the 
reign of Nebuchadnezzar, king of Babylon. He 
"Cigned 44 years. He was a politic prince, and, with 
much sagacity, introduced important changes into the 
constitution. Till his reign all Roman citizens, rich 
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 forlller king. On.!: )f them, Tarquin, to 
whom he had given his daughtel'"'..o marriage, formed a 
conspiracy to obtain the throne, in which he was at first 
disappointed, but was afterwards successful. Servius 
was murdered, it is said, at the instigation of his own 
daughter. 

Tarquin II. surnamed the Proud, succeeded him, 
B. C. 529, and reigned 25 years. He proved a most 
despotic and cruel tyrant. At length, in consequence 
of an ~)Utrage committed by him upon Lucretia, 11 

Rwnan Lady, he was deposed. and Rome became, front 
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that time, a republic, B. C. 505. This was in the l'eigu 
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 Carthaginians 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 Cyrus and Cambyses, kings of Persia. In the year 
B. C. 503, which was during tho 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 Sicily were thrn subject to 
Carthage, and that a spirit of jealousy h~.d already 
begun to manifest itself between the two republics. 
Till this time, the Carthaginians had paid tribute to the 
original African 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 
Ii peace, one of the articles of which was, that the 
tribute should be continued. 

EIGHTH ERA. 

Ezra. 

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

This era find. the whole western part of Asia, {rom 
the Indus to the shores of the Archipelago, and alsQ 
Egypt, under the dominion of the kings of Persia. 
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Profane history has now begun to assume a preoise and 
authentic form; and many documents are etill extant, 
besides the Sacred Scriptures, which shed a clear and 
steady light on the affairs of men at this era. 

JUDEA was uow a tribut~ry kingdom, the history of 
which is involved in that of Persia, and the monarchies 
which succeeded the Persian. VVe, therefore, com
mence this period with 

PERSIA.-At the conclusion of the former era, B. C. 
500, Darius Hystasp'·s 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 accomplish. He died, leadng 

Xerxes, his son, as his successor. The first care of 
Xerxes was to prosecute the invasion of Greece, for 
which prpparations werc made by his f"ther. To pre. 
vent the Grech from rf'cf'iving -ns~istance from their 
c()lonies in the west, hI> entered illto a treaty with the 
Carthagini~ns, by which t1lPy nnocrtook to attack the 
Greek settlements in Sicily: He then proceeded with 
his army to GreecE'. He took the SRme route which 
Darins had taken on his invasion of Scythia, crossing 
the Hellespont, as he ,lid, by a bridge of bonts into 
Thrace, and passing along thl' llf'ao of the ArchipelHgo 
titrough the southern part of l\1acedonia. He then 
turned southward towards Attica, but was withstood at 
the straits of Thermopylrn, (a n~.rrow pass in tbe 
southern part of Thessaly, between the mountains and 
the sea,) by Leonidas, with 300 Spartans, and as many 
other Greeks as made up the whole number to 4000. 
This little company, aided by the nature of thc ground, 
arrested the progress of the whole Persian army for 
two days, till a Greek bett'ayed it, by leading a Persian 
detachment across tlie mountains. The Greeks seeing 
themselves menaced with an attack on their rear, 
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retired, with the ".~crplion of Leonidas, and the rpmains 
of his 300 Sp:lltans, who kept their ground till th(,y 
were overpowered and cut to pieces. The Persian army 
then proceeded southward to Athens. The Athenialls 
retired to their ships, and placed their wives and chil
dren, for protection, in Cities on thp, opposite side of the 
Peloponnesus. Meanwhile the Persian and Greek 
tieets were assembled near to one another. The Persian 
occupied the Athenian port of Phaierus, and the Greek 
fleet under the command of Themistocles, the neigh
bOUl'ing straits of Salamis. 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 dc-stroyed it. The shattered rcmains 
of this fleet retired to the opposite shore of Asia, 

Xerxes, seeing his fleet destroyed, and fearing that 
the G"eeks would sail for the Hellespont, and interrupt 
his retnrn to Asia, fled thither; and finding his bridge 
of boats broken by storms, was under the necessity of 
cl"Ossing the strait in a small fishing boat. 

'Vhile Xerxc-s Wus suflering these disasters in Greece 
his confed,)rates in the west were equaily unsuccessful. 
llamilcar, the Carthnginian general, was surprised and 
~lain in his camp by Udo, the Sicilian king, and his fleet 
and army totally destroyed. 

After the departure of Xerxes for Greece, Mardonius 
retired with the army to Thessaly, and then returning 
next year, and finding the Athenians still determined 
nnt to submit, burned whatever remained of the city, 
and committed nil manner of excesses. But the 
Greeks of the Pelop<ll1nesus had collected an army, and 
were marching towards the Isthmus of Corinth, by 
wbich they threatened his communication with Tlll'ace 
;\I1d Asia, and he retired to Bceotia. There the Greek 
army, commanded by Pausanias, king of Laced:.emon, 
ami Adstides, the Atuenian general, ti)\Iowed him, and 
came up with him nc'a,' the oity of Platrea; where the 
Persian army wus totally routed, and cut to pieces, with 
the exception of 40,000 men, whom Artabazus, a 
rersian w·ncral, foreseeing how the battle was likdy to 
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i"SUR, withdrew early from the field, 
Bvzantium, \I'here they re-crossed the 
A·sia. . 

and brougllt to 
Hellespont into 

On the samE' day with the battle of PlataJa, the com
hinr,d Greek fleet -attacked and destroyed the Persian 
II ,('\ at l\lycale, a promontory on the coast of Asia. 
TI", 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 
against Greece; and in conseq uence of those victories, 
the GrE'eks 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 prosecuting the war 
against him with vigour and success, and depriving him 
of his possessions. Cimon, the Athcnian eommander, 
in one day destroyed a fleet, said to be equal to that 
which harl been destroyed at ~alamis, and defeated an 
army equal to that whIch was defeated at Platrea. At 
length Aliabanes, the captain of his guard, formed 
a conspiracy against him, and put him to death. 
B. C. 465. 

Artaxerxes, surnamed Longimanus, who is believed 
to have been the Ahasucrlls of the Book of Esther, suc
ceeded him. He secured himself on the thro11e 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
ni?g of ,his reign, the Egyptians revolted from him, 
belllg aldE'd by a fleet and army of Athenian •. 
Artaxerxes sent an army against it; but it was defeated 
with great slaughter, and the remnant of it shut up and 
be-sieged in Memphis. Artaxerxes sent another army 
to raise the siegf', in which he succeeded, haying de
feated the ,'evoltel's. 

In the 17th year of Artaxerxes and 458 B. C. Ezra, 
the Jewish priest and pl'ophet, now in captivity, obtained, 
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probably through the interposition of Esther, an ample 
commission to return to Jerusalem, with as many Jews as 
chose to accompany him. Ezra immediately iddressed 
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 Chaldee character. This did 
not change in any respect the words of Revelation. It 
was not a greater alteration than writing or printing the 
Bible in the present Roman character instead of the 
black letter, which was in use when our present trans. 
lation was made. He also arranged, or as some think, 
established the synagogue service. \Vhilst Ezra was 
engaged in these important works, Nehemiah was 
serving as cup.bearer to Artaxerxes; and intelligence 
having reached him, that the walls and gates of 
Jerusalem were still in ruins, he was deeply affected, 
and procured, probably through the influence of Esther 
IIlso, liberty to repair to Jerusalem and to do what. 
el'(>r was necessary for completing the defences of the 
city. He IIrrived about eleven years after Ezra. 
Having made considerable progress in restoring the 
eity and polity of thA J ("\Vs, he returned at the 
appointed time to P"rsia; but almost immediQ,tely 
came back If) Jerusalem a second time, when he found 
that IIbuses had ag'lin begun to appear. The sabbath 
was openly violated, and many of the leaders of the peo. 
pie had married heathen wives: and he sct himself, with 
renewed vigour, to conecl these abuses. While these 
important operations were in progress at Jerusalem, 
under the direction of Ezra and Nehemiah, the cele. 
brated Peleponncsian war commenced between the 
Spartans and Athenians. Artaxcrxf's, although he was 
solicited by both parties for aid, seems to have declined 
taking either side. He' sent an ambassador to Sparta; 
bllt before his r~turn, Axtaxcrxes himself had died, 
B. C. 424. On his death, his slicceSSlOn to the kingdom 
was contested. Xerxes, his son, mOllnted the throne, but 



reigned only forty-five days, being murdered by' his 
brothr·r Sogdianus. Sogdianus attempted to get 
another of his brothers into his power, whose name was 
Ochus, whom his father had made governor of Hyrcanin; 
but Oehus suspecting his brother's intention, raised an 
almy, 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 

Darius 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 Jerusalem, which increased the enmity between 
the two nations. Darius Nothus sent his son Cyrus as 
governor to Asia Minor, and he gave such assistance to 
the Laced<emonians in their war with Athens, as enabled 
them to defeat the Athenian fleet, and to put an end to 
the war. Darius Nothus died about the time of the 
conclusion of the Peloponnesian war, B. C. 405. 

Arlaxerxes, surnamed by the Greeks, Mnemon, suc
ceeded him; but Cyrus, his brother, who commanded 
in Asia Minor, instignated by an ambitious and unprin
cipled mother, laid a plot to wrest the empire from him. 
The plot was discovered, but by the influence of his 
mother, he was pardoned, and sent back to his govern
m:nt.. But here again he employed the opportunity 
which he enjoyed of having intercourse with the 
Greeks, to form another conspiracy against his brotluir. 
He hired a mercenary Grt'ek army, and with it, and 
such other troops as he could raise in Asia, he morched 
against Artaxerxes. The two brothers met with their 
a"mies, at Cunaxa, in the province of Babylon, where 
Cyrus was defeated and slain. The Geeek troops had 
remained unbroken, and now had no resource but to 
attempt. a retreat to their own country, in the face of a 
victorious 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 the 10,000 
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Greeks to the shor~ of the Euxine, and thence \0 
Greece, is one of the most instructive and interesting 
military histories extant. 

A new war breaking out with Sparta, which since the 
..... "onclusion of the Peloponncs:an war, had ruled Greece 
with a rod of' iron, the Spartans invaded Asia Minor, 
and the Persian forces b~ing unable to arrest their 
progress, Conan, an Athenian exile, advised Artaxerxes 
to place a /leet at his disposal. This advice was 
adopted, and Conan, having organized a powerful con
spiracy against the Spartans, came up with their /leet 
at Cnidus, and totally defeated it. He then obtained 
iibel1y to repair to Athens, and restore the fortifications 
of the city, whieh soon became as formidable as ever. 
The Spaitans were thus reduced to the necessity of 
making peace with the Persians. 

The latter years of the life of Artaxerxes were ern· 
bittered by dissensions in his own family. He died in 
the 94th year of his age, and the 46th of his reign, 
B. C. 359. On his death, 

OCitU8, his son succeeded him, having cleared his 
way to the throne by the murder of those of his 
brothers who rival!ed him in the succession. These 
murders he soon followed up by an indiscriminate 
massacre of all the royal famiiy, 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 sinc.he 
last revolt. Nectanebus was now king of that country. 
Ochus marching into Egypt, lost a large proportion of 
his army in the quicksands of Lake Sorbonis. He, 
however, succeeded in drivin!; Nectanebus out of the 
kingdom. ~('ctanebus was cihe last native king of 
Egypt; that fine country huving, from that day till the 
present, been under the dominion of foreigners. But 
wl,il" Ochus was in the midst of his success, he was 
laying the fouJ;ldation for his own destruction. He had 
a [;lVourite servant named Bagoas, an Egyptian, who 
accompanied him; and Ochus, not satisfied with sub
duing Egypt, insulted its religion, killoed the sacred ~ull, 
IIml gave his l1esh to his attendants. Bagoas determmed 
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to revenge this insult, and at length succeeded in poi. 
soning Dehus. 

Arses, the youngest of the king's sons, was raised; to 
the throne by Bagoas; but not finding him sufficiently 
compliant, Bagoas poisoned, him also, B. C. 338. He 
Vhen brouO"ht forward a descendant of Darius Nothus, 
named C~domannus, and placed hinl' on the throne. 
C"']f)mannus took the name of 

Darius CodollIannus.-Fearing that he might be 
treated by B:1guas, as Ochus and Arses had heen, he 
put Bagoas to death, and thus secured himself on the 
throne. But the Persian empire was now hastening (0 

its ruin. The affairs of Greece had by this time fallen 
under the nndisputed <Jirection of the king of Macedon, 
and Alexander, the son of Philip, had combined the 
whole strength of its various tribE's, in a long threatened 
enterprise against that great, but ill compacted empire. 
The events that lerl to the downfall and death of Darius, 
helong rather to the history of Greece than of Persia. 
\Ve merely mention here, that Alexander passed over 
to Asia at the head of the Greek army, and defeated 
the fi)rces of the Persians in several baitles, the last of 
which was near Arbela. Darius, after this defeat, fled 
to Ecbatana, the capital of Media. On Alexander's 
approach, he retired to Bactl'irl, and was there murdered 
by Bessu", the govenor of that province. Thus feU 
Darius eodom-annus, and with him the Persian empire. 
B.~. 330, after it had existed, from the taking of Baby. 
lon, 209 years. 

We shall here pause, as we did at the reign of 
Hezekiah, and bring down the histoy of the other 
nations to the time of Alexander; when the whole 
political aspect of the world underwent a mighty revo
lution. 

GREECE.-It has already been noticed, nnder the 
history of Persia, t~Jat Xerxes ~uceeeding Darius, at. 
tempted to carry mto effect Ius father's schemes of 
revenge, and invaded Greece with an immense armament 
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wh:ch I"'n, 'ot"ll-.' d ,'1'."",] il\ thf' cli::;'rrul bltks 6t 
RaLuniR, Plat:pn: nl:d \j \"'''];>, ,\£'t('r these victoriC'B, 
the Grecb cnntinurd still to ('al'rv on the "';:1' ,,,itlt 
P,'rsi", chidly by des,'pnts on the'ir coast~, till peaM 
Waf; ctJncludcd, ill the reign of .I.\rtdxrrX{Os, the ~f)n of 
X{"'XfS, 

The Sj1al'bh~ I'.'Pl'p nt this ti1'11P, thp ~('kn()\\'k,lg('d 
leaders of the Orr,('k confl'derncy, bllt their king, p',u. 
~'lIliaR, e:ll'ryin,g himself proudly an,1 c(jnte:nptuously to 
the alli('s, they put themselves Ululct' the p"tronagc of 
ArlJPl1s, From this timc. t:I" AUIPnial1R h"I,1 the 
decided ascendancy at Rcn, and over tbose (1r,,'~' states 
nnd colonies whicli were approached by spa, At first, 
they used their influf'nce with P'Iuity and moderation! 
but gradually fCf·ling their strength, they became more 
haughty in theil' con,luet, and more dictatol'ial in ex. 
Hcting the service of their allies, The result was, 
that the allies of the Athenian" eventually became 
3ubje::ts, frol1l whom the Athenians regularly exacted 
tribute: but they \\'('\'e impatient eubj( ct", and ready 
to avail thel113elvcH of any opportunity to emancipate 
thcITIselvf's. 

The Spartans eyed the growing power of Athcns 
\"ith .i"alousy, and were prepared t'J embrace the first 
plausible occasion of going to War with it. Such an 
occasion was not long wanting, The government of 
Athens Wa" yearl~' becoming more democratical, 'nnd 
the management (,f th.., aff~irs of the state falling undel' 
the influence of demago('ues; the5c, to obtain influence, 
or retain it, were under tlie necessity of proposino' 
!,<'pular measures, Cimn:1, the son of the celebrated 
lIIiltiades, himself a great military leadN, attained ta 
the chief influence in Athf'l1s; anrl being a man of 
immense property, he secured his popularity by spend
ing it fl'pely al1long the people, Othcrs, who followed 
him, had 110t the same means of bribing them; but 
they, to supply this defect, propased to the people to 
take for themselve" the same inrlulgences out "f the 
public trcasury, They voted to themselves money for 
attending on the great councils of the nation, This 
rl'lturally threw the power over public affairs into the 



hnnrls of the most worthless of tll", pr'opl", "'ho~(' Mr 
\vas always op~n tf) whatever proposals their orators 
11I;.~llt ma.kl', for tho purpose of pampering their idle
ness, or feeding their vanit~·; and that orator, Who 
fhltNcd them most, was sure to b" the most popular, 
und to have mo~t lower. In thpse circumstances, 
nothing could excec the folly, or the tlngitiousllcss of 
ma.nv of the rrH-asure~ adonted bv the Athenians. ThuB 
enlT~pted, they became idle a~d dissolute; nnd were 
under the necessity of suppOl'ting themselves byexac 
,ions made on other state's. This roused the irnp[ltiellc~ 
:illd enmity of the'ir allies; nnd the Lacedremonians, on 
the watch' for an ('xcuse to attack them, soon found one 
ill the discontent of th,> Athenian subjects. 

Thcse 1\'01'C the circumstances that led to the eelc
hrat0d Pel"ponncRian 11'ar, which, for nearly thirty 
years, roged in Grcpp .. , "ith all animosity, a reckles~ 
barbarity. and r('gardles"ncss of pltblic faith, scarcely 
to be paralleled in the histnry of any other country. 
On the one side were ranged all thn "t'ltC" of Pelopon
II<'SllS, (':\c"pt Argog and Achain, which were neutral j 
IIno all the statcs of northern lit'ecef', ('xcept Thessaly 
And Acarnania. On the otllf'r, the Athenians had with 
them the islands and maritime town". At the head of 
Ihe PelnprJl1nesian prll'ty, was Laccdrnmon, which was 
one of the most oligarchical gtatcB in l",ct'ce; yPt, such 
Inri been the (·ppressive conduct of rcpublican Athen~ 
to all those stutes that were under ils power, that the 
Lrreedrelllonian8 were enabled tn fE-present the war as 
one waged by them [01' the liberties of Greece. The 
war was carried on, at first, by inroads of the Pelopon
nesians into Attica., which the Athenians, unable to 
resist, retaliated, by descents on the cnast of Pelopon. 
nesus. Pericles, an able statesman and general, was at 
the head of the Athenian affairs at the commencement 
of the war; but, in the second yea.l' of it, he died, and 
then the government fell into the hands of men of an 
illt;~'rior description. This war between the great 
patron of oligarchy on the one side, [lnd of democracy 
on the other, kindled strife and civil war in many of 
thoBO states of Greect", in which the partif's were nearlr 
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balanced. The oligarchial parties manceuvred to bring 
their states into connexion with Lacedremon, that they 
might govern through means of their influence; and 
the democratic parties wished, for a similar reason, to 
be connected with Athens. In some of these civil 
contests, paliicularly in that which took place in 
Corcyra, the scenes of treachery and cold deliberate 
cruelt.y were hideous beyond description. 

Several tim~s, when one of the parties was reduced 
to straits, ovmiures of peace were made, but rejected 
by the opposite party; till, in the tenth year of the war, 
6 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
AlcibiadC's. He was of noble birth, of great wealth, 
great talents, most accomplished address; but artful, 
ambitious, profligate, and utterl~' df'stitute of principle. 
He was a pupil of the celebrated pililosopher, Socrates, 
who flourished at this time. Alcibiades, impatient of 
the narrow sphere of warfare in which the Athenians 
were engaged, prevailed on them to attempt a foreign 
oonquest in Sicily, holding out to them many plausibla 
reasons for the enterprise. He was put in chief com
mand; but the people were jealous of him. He haa 
enemies at home, who plotted against him in hi~ 
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, ana 
its failure involved the ruin of the Athenian fleet ana 
army. The Athenians made powerful et!;)rts for the 
maintenance of their influer.ce and their liberty, and 
might probably have succeeded in recovering their 
prosperity, had not the commander of their fleet per. 
mitted himself to be surprised in the harbour of .Egos
potamos, in the Hellespont, by the Laeedremonian fieet, 
under Lysander; when the Athenian fleet was totally 
destroyed. This sealed the fate of Athens. The 
Greek fieet sailed to the unhappy city, blockaded it, 
and at length, com,pclled the Athenians to surrendeJ'. 

13 



'I'hey then pncecl.Ld t" dem"l;sh the \',alls, ,which 
oporation was conducted to the sound of musical instru. 
ment8-"llS' 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 am usu:111y known by the 
designation of the thirty tyrants. The~e thirty' ali. 
garchists soon abused their pow~r so much, that they 
forced into exile a largo proportion of the influential 
citizens f and the people submitting with reluctance to 
their oppressors, the exiles under Thmsybulus, secretly 
lLS$emblcd, obtained possession first of' the port, nnd 
afterwards the city, and proclaimed anew the demo. 
cratical constitlltion, B. C. 401. In the following year, 
Conon obtained a fieet from Artal<erxes !Hileman, the 
Persian monarch, with which he defeated the Lace. 
dremonian fiC'st; and, afterwilrns sailing for Athens, he 
rebuilt 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 Cyrus, 
the brother of Artaxerxes, to dpthl'One that monarch; 
in which expedition Cyrus \I'ftS killed, and the Greells, 
under Xenophon, performed their celebrated retreat. 
Meanwhile, the contests between the oligarchies and 
the democracies of the Greek states were proceeding 
with their usual violenc2. 1n 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 afrairs of Greece; and permanently 
changed the relative position of its different parties. 
These were Epaminondas, and Pelopidas. The demo. 
cratic party being predominant in Thebes, a war broke 
out between them and Lncedulllloll, in which Epami. 
nondas, by a change in the usual mode of conducting 
battles, totally defeated the Spartan army with inferior 
force. This first of those battles, which broke the 
power of Sparta, was fought at Leuctrar B. C. 371. 
Epaminondas afterwards invaded the Laconian territoq, 
ravaged the country, and built a city in the neighbour. 
hood of Sparta, which he called Messini, and gave it to 
the Messenians, whom the Spartans had kept fur !!ElVera! 



141 

Mnturies in the most rigorous bondage. This pl'ovpd 
an effectual curb on the power and prosperity of Lace~ 
dremon. The war still continuing, Epaminondos again 
entered the Peloponnesus, and again defeated the 
Lacedcumonians, near Mantinea, B. C. 361. Thus the 
Spartans were deprived of that preponderating influ. 
ence, which they had exerted over the affairs of Greco", 
for nearly 500 years; but Epaminondas was himsc-lf 
killed at that battle; and, with him, vanished the power 
of Thebes. 

Meanwhile, Macedon, hitherto scarcely known in 
Grecian history, was rising to power and eminence. 
Philip came to the throne, B. C. 360. The situation 
of parties in Greece furnished him with a favourable 
opportunity of interfering with its affairs. By a sprjps 
of able mancenvres, 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 Macedon came 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. :>38. 

Philip 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 Alexander's coming to the thron(', his first care 
was to establish his authority in Greece. SomB 
symptoms of resistance to him were manifested ill 
Athens and Thebes; but he suddenly appeared in th.', 
heart of Greece with an army, and crushed all oppo~i. 
tion. Thebes held out against him; but a skirmish 
taking place between his troops and the Thcbans, 
before the w.alls of the city, which broupht on a general 
engaaement, the Thebans were defeated and fled. Tho 
troop~ of Alcxnndor following clos~l? entered the city 



along lVith them; and the soldierR, finding thl'mselwt 
lVithin the city without any control, anrl many of them 
bdonging to cities over which thc Thebans harl do. 
min('ered with the utmost pride and in~l)lence. brgnn 
nn indiscriminate massacre. and ultimately levelled thp, 
city to the ground-murdering, or making slaV/>s of till 
the inhabitants. This ('x('cution struck terror into the 
rest of Gr('ece; nnd enabled AI('x'lnder to carry j:,r. 
wanl his scheme of the invasion of Persia, without in. 
terruption. 

Akxandf'r then crnss('d the Hellespont, B. C. :134, 
int0 Asia Minor. There be was nlet by the Prrsian 
troops, whom he dcfonted at the passage of the Grnni. 
eus; and thus cleal'cd his way to the poss('ssion of' thp
wh'lle of Asia Minor. After arrnnging the aftilirs of 
Asia Min')r, he proceed,orl tnwards ::lyri,t, and c)"()ssing 
)Iount Taurus, encountered the Persian army, undN 
Darius Codonwnnus, at lssus, and totally d"feated it. 
He then proceeded along the ~('a·CORst of Syrh, p". 
sessing himself of the various towns on his route. He. 
Was resisted by Tyre, but aftl'r a ~i('ge of two y~ars, 
took it by storm, and destroyed it. He then proeeerlrd 
to Egypt, which fell easily into his hands; a!ltl there 
he founded the city of Alexantlria. Hwing-settled thi! 
affairs of Syria and Egypt, he proceE'd('d eastward 
towards Persia, Where the Persian king had been pre. 
lnring an army to r('sist him. The two armies met at 
Gaugamala, near Arbela, on the en,t of the Tigris; 
where the Persian army was again defeated, and thus 
the fate of Asia was decided. lIarius fled to Ecba. 
tan a, and afterward~ to Bactria, whete he was assas· 
sinated. 

Alexander then to::>k PClssf'ssion of Babylon. fle 
afterwards occupied himself in subduino- some of the 
neighbouring tribes. He crossed the Ind~s, and gaine,l 
some victories over the people that inh.ibited these 
regions. But here his soldiers mutinied, refusing to ac· 
company him further, so tbat he was under the 11E'C!.'S· 

sity of returning westward. He came to Babylon, 
where he died of fever, supposed by sOlUe to have beer. 
occ3sioned by P'JiS()I1, B. C. 323. 



ROME.-From the time that Rome became n l'ppuh. 
Iio, its history, for several centuries, is occupied chiefly 
by dissensions, similar to those in G"cece, bptween the 
patricians or nobles, and the plebeians or pE'ople, ann by 
wars for supremacy, with the neighbouring states. The 
general tenricncy of the movements that werc tnkin~ 
place ir the city, was toward~ a democracy. The pa
tricians had assumed to themscl vrs the exclusive gov. 
ernment of the ppople; but the people, as they C:lIne to 
understand their importance and weight, gradually vin. 
dicated their own rights. 1 n one of these contests, an 
army in \be field nescrted the con~III", and cncrullprrl in 
the vicinity of Romo?; and the patrician~ We'rr re<luce,1 
to the humiliating nccl'ssity of proposing terllls to tim 
plebE'ions. 

The chief incident of impnrtance, in this part of I1fl. 
man history, is the invasion of the Gauls. Brennus harl 
attacked Olie of the northprn stat(,A, that were in tn'at" 
'vith the Romans, The Rnm",," intrrp0sed for th'e 
Itssistance ofth('ir allies. The G:\uls and Romans canll) 
to a battle, near the citv of R"IllP. The Roman armv 
lVas entirely ,J,.f;·ntrd, 'the city taken and burned, and 
the Capitol, or citadel, closely bf'sieged. The Romnn~ 
were constraincd to purchase the reO'pat of the Gauls, 
(B. C. 38;',) hy gil'ing them 1000 p0unris of gold. Thi" 
was during the reign of Al'tnxrrxf'S MIIcmon, ]<ing of 
Pprsia. It was not till the Y"ar :,)66, B. C. that the Ro. 
mans were masters of alllt~l? 

CARTHAGE.-This city was still growing in opulence 
Rnd power. It Was busily en!!"aged in attempting to 
maKe conquests-the chief object of its military opera. 
tions being Sicily. The object of the Cnrtha1~j .. iall. 
was to obtain possession of that Islanrl; but in that they 
never succeeded. The sea coasts of Sicily were colo. 
nized by Greeks; and they, partly by their superior 
military tactics, and partly by obtaining aid from Greece, 
frustrated every attempt of Carthage, powerful as she 
was, to enslave them. 

13* 



FRO~I THE DEATH OF ALEXANDER, B. C. 323, 
TO THE BIRTH OF CHRIST. 

Alexander, having died a young man, left no chihlrer. 
capable of assuming the government of his empire 
This circumstance immediatcly led to cabals and In
trigues among his principal oflieers-the object of which 
was, to securl', each for hil1lself, as great a share of the 
empire as possible. At first, an attempt was made to 
erect a govE'rnment in the name of one of Alrxander's 
children, with one of the Macedonian generals for bls 
protector; the provinces being distributed among other 
generals, as governors. The central g()Vernm~nt, how. 
ev('r, wanted strength to keep the governors In subor· 
dination. Every onn soon sought net only to make 
himself nn indl'pcnd('nt pl'inc~, but to seize on his neigh
bour's territory. Then fi)Jlowed a scene of confusion, or 
treachpry, and of bhoe!shed, such as the world hM 
~carc('ly eVer \\·itnp,"(',!. One of the first results wa", 
that the whole family uf' Alexander were successively 
murdered. Olympias, his mother, the wife of Philip, 
perished by the h,me! of the ellrcutiollN. At length, 
after nC'arly all of the generals of Alexander bad fallen 
in battle, or had bl'C'n murderC'd, the result cf. the 
struggle was the partition of the empire into "four 
kingdoms, as prellieted by Danid the prophet. To 
Ptolemy Lagus w<"re allotted Egypt, Lybia, Arabia! 
Crelo-Syria, and Palestine. 'fo Cassander, the son of 
Antipater, (whom Alexaneer had left in Greece, to 
watch over his interests there,) were allotted Mace. 
donia and Greece. To Lysimaehus, Thrace, Bithynia, 
Imd some other Asiatic provinces; and to Seleueus, all 
the other palis of' Asia, as far as India. But, although 
these four kingdoms were thus formed out of Alex. 
ander's empire, there was no cessation of hostilities. 
On the contrary, there were almost perpetual .. ,wars 
among them, til! they were all swallowed up by tht' 
Roman empire. . 
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SrRIA.-The arrival of S,.JeuclIs at Bahvlon. H. C. 
312, to tuke possession of the eastern provin~es "I" 
Alexander's empire, after having bern obliged by 
Antigonus, to fly to Egypt, is callrd the era of the 
~elcucirlre, which word means the de~cendunts of 
Seleucus;· and was the Na which was long in use in 
the p,,,t for computing time. 

S"[PIICIlS was a prince of gl·rat talent, and much 
he loved by his subjects, for hi., great clemency. He 
was at war with Antigonlls, as soon as he came to tht' 
throne; and at knglh succr-cded ill dofeating arlit 
slaying him in battle, at Ipsus. He ami LysinHlchus 
wpre lIUW the only surviving grnr'rais of Alexander. 
\\" hen both w('re about sr'W'Iltv vears of ,,"e. th"y 
went to war with one tlllotlwr, . m;d Lysimach~s In;, 
slain. Soon afterwards, Spleucus himseir was treacher. 
ously murdercII. Sr·l, 1l('IJS built Illany cities, 16 of 
which he named Antioeh, after th" name of his· son, the 
most celebrated of which was Antioch in Syria on the 
Orontes j several he named Seleucin, frorn his own 
name, and several Apamia, from the name of his wife. 
:::lckucus was succeeded IJV 

A.lItinchus ."nlfr, wl:o ;·(·i,~nr·rl 19 years, and was 
succeeded, B. C. ~f:i 1. I", his son, 

An/ioc/ws II. or Theo;.-Ha1"ing divorced his wife, 
LaodicC', for Ikr("I1il'<', daughtN of Ptolemy, king of 
Egypt; and on the death of PtnlelllY, having put 
away Berenice, and takpn back Laodic,,; the latter, 
to secure herself from further disgrace, POiSOllPd him, 
and raisecl her son, ~c1(,llcUS to the thronp, B. C. ~-t6. 

Seleucus II. or Calinicus, with his wicked mothE"', 
then put Berenice and her son to death; which eel 

enraged her brother, Ptolemy, that he invaded the 
rlnminions of Selcucus, and getting· Laodice into his 
hands, put her to death. Svleucus embarkerl in all 
f'xp"dition into Parthia, ,,11<'re Ire was .1,.1;',,1<-<1, taken 
prisoner, anti aft,'r four years' captivity, died. He w"s 
succeeded Ly 

Seleuclls III. or Crrallllll<. who after reigning aile 
year, was poisoned by two of Iris officers. 

Antiochus, slll'l1amed the Great, suec""d"d him. 



£lis rrign was a cClntinued s~rks of wars with the 
neighbouring princes, particularly Ptolemy Philopator, 
king of Egypt, nnd Arsac"8, king of Parthin, which led 
to no important or permanent result. His reign is 
rf'marknble for having first given occasion to the 
Romfms to interfere in the affairs of the east. Ptole. 
my, king of Egypt, dying nnd leaving a son only live 
vpnrs old, to ~lIccecd him, AntiocllUs formed Ii COli. 
~piracy with Philip, king of Macedon, to seize on his 
(Iominions. Upon tilis, the Alexandrians sent to Rome 
for protC'cti()n, which was readily granted; and Anti. 
oclllls was rrquired, on the authority of the Roman 
rrpublic, to dt sist from his attempt on Egypt. Anti. 
('chus, atierwards, on the advice of' Hannibal, the cele. 
brated Carthngini:ln general, made war wIth the Ro. 
mans: but wus ultimat('ly ddeated, and was obliged 
to purchase peace on the most ignominious terms. 
Antiochus was aftcrwards slain, when he was attempt. 
ing to rob the t('mple of Jupit('r at Elymais. 

Selel1CIlS IV. surnamed Phi/opfltor, succeeded him, 
B. C. 187. Afler a reign of twelve years, 'he died, 
leaving his throne to 

Antiochus IV. surnamed Epiphancs, one of the most 
blood. thirsty and barbarolls tyrants, that <'ver dis. 
graced any throne. TIl(' Romans, IIOW in effect, gave 
laws to Syria, so that when Antiochus hesitated about 
obeying some of the communr,ls of the Senate, the 
ROl1lfm ambassador drew a. cirde around him, 'lind 
illsistpo O!J r('ccivin~ an answer bdol'c he should leave 
that S[)()t. It was this princf',' WI10, by his outrageous 
persecution of t!:e Jews, drove them to exasperation; 
and stirred up that sllccessful resistance of his authority, 
which is ff'cordc(l in thc two books of Maccabees. In 
t he midst of this Jewish war, he went on an expedition 
to the east. In his absencf', his generals were de. 
f..'ateri by the Jews; on which, he hastened back to 
revenge himself upon them; but died miserably on 
his journey. 

A fte~ his death, the Syrian throne fell a prey to II 

successIOn of usurpers and impostors, who rapidly 
followed one. another, and whose names it is not 
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u.,cessary to record. The last of them was Autiochus 
Asiaticllcs. In his reign, Pompey, the Roman general, 
overran his dominions and reduced Syria to a Roman 
province, B. C. 65. 

EGVPT.-Plolemy Lagus, afterwards Soter, who ob. 
tained as his share of Alexander's empirE', Egypt awl 
the neighbouring countries, reigned 39 years. He 
greatly embellished the city of Alexandria, which he 
made the capital of his dominions. He was, like 
Scleucus I. the best of his racE'. He died about 2,,4 
years B. C. and was succeeded by 

Ptolemy Philadelphus.-The most important cvents 
of the reign of this prince were, his fClInding the 
celebrated Alexandrian library; his causing the Sacrer! 
Scriptures of the Jews to be translatE'd into GreE'k, 
which tl'llnslation is still extant, under the name of the 
Septuagint V crsion, from the tradition that seventy 
persons were employed in executing it; and hiH 
opening a port on the w('stern side of the Red Sea, 
bv which he drew the commE'rcc of the east from 
Tyre, to Alexandria, his enpital. He was the first 
Egyptian king, who entered into an alliance with the 
Romans. 

Ptolemy Euergetes.-This name, which signifies 
benefactor, was given to him by the Egyptiflns, be. 
cause he restored to them the iclols, which had been 
carried away by Cambyses into Persia. In a war with 
Antiochus 'rheos, king of Syria, he proved successful; 
anr! greatly enlarged his dominions towards the cast. 
He also extended his kingdom southwal'd, on both 
sides of thtl Red Sea, even to the straits of Babplmnn. 
del. He died in the 27th year of his reign, B. C. 2:)1. 
During these reigns, the Jews enjoyed, at Alexandrifl. 
the same privileges with the Macedonians; and thiS 
induced great multitudes of that nation to settle there. 
Ptokmv EU€'l'getes was succeeded bv 

Plol~my PJ~ilopnlor, who began· his reign by the 
murder of his brother Magas; and then gave himself 
up to universal licentiousness. His kingdom fell into 
confusion, and continued so until his death, B. C. 204, 



154 

The Jews were threatened in this reign with extirpation, 
for refusing to worship the Egyptian idols; but were, 
as their historians SDY, miraculously preserved, Ilnd 
restored to their privileges. 

Ptoleniy Epiphanes succeeded him, when he was an 
iufant, of five yeal's old. Scipio had just defeated the 
Carthaginians, and forced them to humiliating terms of 
peace; and the young king was, as has alr~any been 
mentioned, threatened by the kings of Syria and 
Macedon; but the Alexllndrians placed l.,m under the 
protection of the Romans. Ptolemy, on coming of 
Hge, hy his mal.administration, drt)\-e the Egyptians 
into rebellion. He, however, crushed the rebellion; 
and after having granted terms of peace to the 
revolted nobles, put them all to death. He was 
soon after poisoned, B. C. 181, and thus left his 
dominions tn 

Ptolemy Philomftcr, Il child of six years old, under the 
tuition of his mother Cleopatra. In a war, which he 
had with the kings of Syria, towards t:,e heginning of 
his reign, he was made prisoner; and this induced the 
Alexandrians to raise his brother, 

Ptol~Jlly Physcon to the throne.-Ptolemy Philometer, 
however, rec'lVrred his liherty; and the two brothers 
at first united in opposition to Antiochus Epiphanes, 
who was seeldng an opp'ortunity of availilfg himself of 
the distracted state of the kingdom, to ohtain possession 
of it. Antiochus then proposed to invade Egypt; but 
was prevented ii'mn doing so, by the intervention of 
the Romans. Philometer was one of the best of that 
race; and Physcon, one of the very worst. Under 
the sanction of the Romans, Philometer reigned in 
Egypt, and Physcon in Libya and Cyrene. Philometer 
was slain in battle with Demetrius king of Syria, and 
Cleopatra, his queC'n, attempted to secure the kingdom 
f"r her son: but Physcon makin"" 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 most revolting crimes. He died, B. C. 117, and 
was succeeded by 

Ptolemy LathYrlls.-Cleopatra, mother of Lathyrus, 



RttE'lIIpted to govern him and thp- kingdom at the same 
time; but fmding 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 muther's nictation insup. 
portable, caused her to be murdered. He was then 
driven from the throne by the people, who would not 
have R matricide for their king; and Lathyrus was 
recalled. Thebes was one of the citi~s whicb had 
rt'belled 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 forml'r influence and 
splendour. On the death of Lathyrus, he was suc· 
ceeded by 

Alexander Il. under tile protection of the Romans, 
among whom he had liv('d. The Alexandrians had, in 
the mean time, chosen Cleopatra for their sovereign; 
and on the arrival of Alexander. it was agreed that he 
should marry her. This "'n, done, but nineteen dav3 
afterwards, he murdered her; and afterwards can. 
tinning to perpetrate the most horrihle crimes, the 
people rose up against l,im, alld ohliged him to flee for 
protection to Pompey, the cclebratpd Roman general. 
He soon afterwards died, lE·aving all his rights to the 
Roman people, declaring them to be thc htirs of his 
kingdom. 

Plolemlf Auletes was heir to the throno; and en· 
uf'avoured to obtain possession of the killgrlom, by the 
consent of the Roman Senate, among whom he ex· 
pended large sums of money. After many disappoint. 
ments, he at length oLtained the crown, and held it 
for four years. On his death, he left a son and two 
daughters under the tuition of the Roman people. One 
of these daughters was the celebrated Cleopatra, who 
makes so conspicuous a figure in the civil wars of ItomC'. 
\Vith Cleopatra ended the race of the Ptolemies, 
who had reigned over Egypt, for the space of 294 
years. Egypt then became a province of the Roman 
empire. 
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In the other two kingdoms, namely, THRACE lL,!li 
MACEDON, into which Alexander's empire was divided, 
no events affecting the general history of the world, 
took place, except 3ueh as were connected with the 
history of Rome, till they were both swallowed up in 
that all-absorbing empire. lYe, therefore, proceed to 
give a brief view of the history of 

ROME, from the agc of Alexander, till the advent 
of the Saviour of the \V orld. The last and most 
fj)rmidable enemy, that the Romans met with, in their 
wars to obtain the sovereignty of Italy, was Pyrrhus, 
I'ing of Epirus. He was brought into Italy by the 
Samnites and Tarentines, to assist them against the 
Romans; and it was not till after a six YC"I'S' war, that 
the Romans were able to expel them. Pyrrhus was 
killed at the siege of L\.rgos, B. C. :3i2; after which, 
the unsubdued states of Italy submitted to Rome. 

Soon after this, the Romans \\"ere engaged in the 
first \\"ar with the Carthaginians; usually called the 
first Punic \Val', from the C:trthaginian name, Pami, or 
Phreni, which they had, as being descended from the 
Phcenicians. This war was occasioned by the Car
thaginiuns having V'SSVSSiOll of part of Sicily, Rnd 
grasping at possession of the rest. The l\famertines, 
having been defeated by Hicro, king of Syracuse, and 
reduced to great distress, had resolved to surrender the 
city of Messina to him; when Hannibal, the Cartha
ginian general, obtained possession of it by stratagem. 
The Mamertin('s called in the assistance of the Romans; 
und thus brought Rome and Carthage into direct colli
sion. The war continued :34 years; and ended in the 
Romans obtaining possession of Sicily, Rnd forcing the 
Carthaginians to conclude a peace on very disadvan
tageous terms. 

The interval betweeh the first and second Punic 
\Vars, was occupied in subduing some tribes of Italy 
that had revolted; and also in taking possession of 
Corsica, Sardinia, and Malta. The second Punic War 
was purposely provoked by the younger Hannibal, now 
general of the Carthaginian army. He found a pre. 
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text for attacking Saguntum, a ccty 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 
dcscended into the plains of Italy. There, by a series 
uf able measures, military and diplomatic, he main
tained himself for 16 ycars; defeated the Romans in 
",_'veral pitched battles,-namely, at Ticinium, at 
Trebia, at Thrasymene, and at Cannre; 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 f"vour. But an envious faction at home refused 
him the necessary supplies; and, for a considerable 
time, he coultl 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. 
fle lert Italy with regret, and contrary to his olVn 
judgmcnt. ne encounter,d Scipio at Zama; but his 
army, consisting chiefly of mercpnaries, was unequal to 
the army which Scipio commanded, and was defeated, 
B. C. 190. Peace was thf'n made on terms for Car· 
thage still more humiliating. 

The Romans, hC)\H'\'('f, were not satisfied with 
IlUmbling this ri\'al repuhlic. It was a favourite maxim 
\Vith some of tl,,·ir stat"~mC'n, that Carthage should be 
overturned. An opportunity soon occurred of re
newing hostilities. Til" Carthaginians were anxious 
to avoid war, anti matle lllany extraordinary conces· 
sions; but nothing would satisfy the Romans. They 
pl'Oposed that Carthage -shoultl be tIestroyed, and a 
city, to accommodate the inhabitants, built 10 miles 
inland. This proposal drove the Carthaginians to 
despair, and they determined to resist to the utter. 
most. The city was besieged; the people defendt,d 
themselves with the greatest resolution; but, being 

14 
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betmyed by one of their own citizens,' the city was 
taken by storm, and destroyed B. C. 146. . 

The manner in which the Romans were led to inter. 
fere in the affairs of Egypt, on the aecession of Ptolemy 
Philometer, has alreat.!y been related. " 

Similar causes led to their interference in the affairs 
of Greece. After the death of Pyrrhus, king of Epirus, 
the Macedonian kings rc'sumed their authority over 
Greece. An effort was made by a confederacy amon"g 
the GI'(>~k states, called the Achrean league, to assert 
their Ii ·crties;· but, in consequence of their mutual 
jcalous"oq, and want of good faith, they nC'ver 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. Tl]('se aggressions, together 
with an application far protection from Athens, induced 
the Senate to declare war against Macet.!an, B. C. 200. 
This contest lastct.! four years, when Philip, having 
been defeated by the Cansul Flaminius, agreed to 
peace. .Philip died B. C. 179, being in the interval 
between the secont.! and third Punic \Vars, and duro 
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 
Romans, anticipating" him, sent an army against Ma. 
cedon. Perseus at first defcated the Romans; but was 
ultimately defeated by the Consul, Paulus h::milius. 
When the Romans first defea:ed Philip, they pro. 
claimed freedom to Greece; and the infatuated Greeks 
exulted as if they were really free. They seem to 
have forgotten that, by receiving their freedom from 
Rome, they put it in the power of Rome to take it 
away. Accordingly, in the same year that the Romans 
destroyed Carthage, their Consul Mummius destroyed 
Corinth; and reduced Greece to the rank of a Roman 
province, B. C. 146. 

Not long after this, a contest commenced Between 
the patricians and plebeians. which ended not, till it 
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had effected the ruin of the republic. Tiberius 
Gracchus, a tribune, proposed to revive the Agrarian 
or Sempronian law, by which no citizen was permitted 
to hold above 500 acres of conquered lands. Thi~ 
attempt so irritated the senators, that during the 
tumult of an election, they assassinated Gracchus, and 
~oo of his partizans. His brother Caius Gracchus, 
when tribune, made a similar attempt; and on his 
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; ana 
country after country was annexed to the empire by 
conquest, or by treaties, or by the bequests of sovereign 
princes. 

The ne.xt important transaction, in which the Romans 
were engaged, was the war against Jugurtha, I,ing of 
Numidia. He had come to thc throne by the murder 
of his uncle's sons, Hiempsal and Adherbal. An ap' 
peal was made to the Romans against the treachery 
and oppressions of J ugurtha; and they made war 011 

him, and ultimately took him prisoner, and brought 
him to Rome; where he was strangled in the prison. 
In this war, the celebrated Marius first distinguished 
himself. 

The Cimbri and Teutones, threatening to cover Italy 
with desolation, Marius was sent against them, and de. 
feated them with immense slaughter. 

But the ambition and revengeful spirit of "Marius 
brought innumerable calamities upan the republic. He 
proposed again the execution of the Agrarian law, 
relative to the lands recently recovered from their 
enemies. This produced the social war,-so called 
because it was a war of the Italian states upon Rome, 
provoked by the operation of the Agrarian law. It 
lasted three years; and, after a slaughter of more than 
300,000 men, tbe Senate succeeded in putting a stop to 
it, by granting, in part, tbe demands of the allies, 
B. C. 87. 

The next important war in which the Romans werll 
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engaged, was that with Mithridates, king of Ponlm 
This prince obtained possession of Phrygia, by bribing 
one of the Roman generals. He was driven out of it, 
by Sylla; and this expulsion laid the foundation of 
determined enmity to the Romans. He proved one 
of the most formidable enemies they ever had. He 
was, however, subdued, and j;JfCl',j to sue for peace. 
But this war was the occasion of more disastrous conse· 
quences to the state, than the rc"istance of Mithridates. 
Sylla and Marius contended for the privilege of can. 
ducting the war, which was likely to prove lucrative. 
Marius gained the popular interest, and was appointed 
to the command; but Sylla marched to Rome, with six 
legions, proscribed Marius, and eleven of his adherents, 
who fled. Sylla, now decmiug himself secure, retblrned 
to prosecute the war with Mithriuate"; but Marius 
returned to Rom .. , massacred great numbers of citizens 
and distinguished senators, and abrogated the laws of 
Sylla. Marius then cuused himself to be elected 
consul with Cinna: but survived his election only silO. 
teen days. 

ltaly, on Sylla'g return, became the theatre of civil 
war; in which Carbo the Consul, and the younger 
Marius were slain. Sylla, ('\'Crv "'here victorious, 
entered Rome ii! triumph, trampl~d on the laws, pro. 
scribed 80 senators, and several thousands of citizens, 
and gave up his enE'mies to military execution. Julins 
Cesar, who was nephew of lHal'ius, narrowly escaped 
the carnage, while Pompey was- a zealol!ls partizan of 
Sylla. Sylla died, B. C. 7'<, 

The civil war still continued; and also a servile war 
against about 40,000 rebel slaves raged. Pompey so 
much distinguished himself in these wars, that he was 
vested with the supreme command of the Roman army, 
and sent against l\fithrida-tes, king of Pontus, whom he 
subdued; and carrying the war beyond Pontus, he 
subdued Armenia, Syria, and Palestine. From theso 
conquests, he returned to Rome, B. C. 63. 

Meanwhij", Julius Cesar was signalizing himself in 
the west. Returning in triumph fi'om Spain, he found 
Rome divided into two factions; the one attoohed tel 
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Pompey, the other to Crassus, who was the richest of 
the citizens. These men, Cesar had the address to 
unite and to bring to an agreement to form a trio 
umvirate with him, the object of which was, to divide 
the government among themselves. They accordingly 
partitioned the provinces among them: Pompey taking 
Spain; Crassus, Syria; and Cesar, Gaul. 

Crassus, on entering on his province, made war on 
Parthia; and was defeated, and slain. This broke up 
the triumvirate; for Pompey and Cesar, coming into 
direct collision, a contest immediately arose, wh~ 
should be at the head of the state. Pompey had chief 
influence in the senate; Cesar among the soldiers. 
Cesar marched to Rome, and forced Pompey to retire. 
Pompey went to Greece, where he raised an army 
10 withstand Cesar. Thither Cesar followed him: and 
encountering him at Pharsalia, totally defeated him 
Pompey fled to Egypt, where he was treacherousl} 
murdered. Cesar, after this battle, overran Egypt 
Syria, and Pontus, and then returned to Rome 
Pompey's party was not yet extinct: one portion of i, 
was in Africa. Thither Cesar went, and defeated it. 
Another part of it, was in Spain: thither he next led 
his army, and o\'erthrew it. He then returned to 
Ramo, where he was greeted by the acclamations of 
the citizens; but, almost immediately afterwards, was 
assassinated in the senate. house, at the foot of Porn. 
pey's statue. 

His death rekindled the flames of war. The senate 
had its interests to promote; Antony, master of the 
norse, had his; and Octavius, Cesar'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 Octavius, who had assumed the name of Cesar 
Octavianus, Antony, and Lepidus. The temporary 
alliance between these three, was founded upon a 
proscription of the enemies of each: and 300 senators 
and 2000 knights beillO' included in this proscription, it 
soon filled Rome with bloodshed and terror. The 
wiumvirate then proceeded to ~ubdue the conspirator!! 

1,P 
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against CeRar. The contest was decided in Greece; 
the last decisive battle being fought at Philippi. After 
the death of the conspirators, the triumvirs divided the 
noman empire among them. Antony, by this par. 
tition, went to Egypt, to govern the eastern kingdoms. 
There he met with the notorious Cleopatra, and waR 
S'J fascinated by her, that he ceased from that time to 
attend to his own interests with energy. Meanwhile 
Octaviauus, whose unceasing aim was to centre the 
supreme power in his own person, easily found means 
to uno ermine Lepidus, to deprive him of all authority, 
and force him into banishment, where he died in 
obscurity. He then contrived to quarrel with Antony. 
The 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, finding it impossible to retrieve his affairs, he put 
himself to death. Cleopatra, also, after a fruitless 
attempt to gain Octavianus, caused herself to be bitten 
by an asp, and died. Octavianus thus became sole 
monarch of the Roman empire, B. 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 softened; and he employed 
himself sedulously in promotin~ the welfare of his 
empire. It was in the 23rd yearofthe reign of Augustus 
Cesar, when the empire was in profound peace, that 
the Saviour of the World 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 an era for the computation of time, till some cen· 
turies afterwards; and, in computinCT the time back. 
wards, a mistake was made of four years; so that his 
birth really took place in the year of the world, 4000 ; 
although, in consequence of this error, the Christian 
era corresponds to the year of the world 4004. 

luDEA.-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 Egyptian and 
Syrian kings, as the one or the other were able to take 
possession of Palestine. Judea was, consequently, 
during this period, almost constantly the theatre of 
war. Antiochus Epiphanes, on his accession to th@ 
throne of Syria, B. C. 175, being much in want of 
money, received an offer 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 be confined for life at Antioch. This contract 
was completed. Jason entered on the office, and 
being .a zealous admirer of Greek customs, he SUR

pended the worship of God in the temple, and gave 
himself up to Paganism. Jason was afterwards sup
planted, in the same manner, by Menelaus, another 
brother, who offered 300 talp-nts more, for the high
priesthood. A report afterwards, reached Jerusalem, 
that Antiochus was dead. The people could not 
refrain from expressing their joy, which coming to the 
cars of Antiochus, he entered the city, and put to 
death, it is said, 40,000 of the inhabitants, and sold 
as many more for slaves. Some years afterwards, 
Antiochus having been mortified by the Romans, 
resolved to wreak his vengeance on 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 Mattathias collected a small body of resolute 
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 Judas 
Maccabreus, who defeated the Syrians in five pitched 
battles, and bafflcd all their attempts to recover Pales. 
tine. Antiochus was in Persia, whilst this revolutior. 
was taking place in Judea. Mad with rage, he hastene~ 
back, breathiRg out slaughter and destructio)) agains; 
the Jews, when he was seized with '\ mortal <Ii.ease, 
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and died at Tabal, a town on the frontiers of Persia 
and Babylonia. The Syrian generals renewed the war, 
Ilnd \I"n€ defeated repeatedly by Judas, who was at 
len"th slain in battle, B. C. 161, lind was succeeded by 
Jon~thiln, his brothel'. Jonathan conducted the affairs 
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 
governin!7 wisely, for some years, was murdered by 
Ptolemy,"who had married his daughter. Simon was 
succeeded by his son, 

John Hyrcanus, who took the title of king. He was 
the first king after the captivity; and in his reign, the 
nation rose to greater prosperity than it had enjoyed at 
any period since the restoration. On his death, B. C. 
107, he was succeeded by 

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

Alexander JannO'lls, B. C. 105, who made some con
'quests 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 \I·as succeeded by 

Alexandra, his wife, B. C. ii<, during the contests of 
lIIithridates, king of Pont us, against the Roman 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 

Hyrcanus, her eldest son; who, in three months, was 
driven from the kingdom by 

Aristobulus, his younger brother. It was in the con
test between these two brothers, that Antipater, an 
Idumman proselyte, and the father of Herod, the first 
of that name, came into notice. Under pretence of 
supporting the cause of Hyrcanus, he contrived to ingra
tiate himself with the Romans, and, after Jerusalem was 
taken by Pompy, B. C. 63, in the war that ensued be
tween Cresar and Pompey, Antipater found an oppor. 
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tunity of obtaining the favor of the former, and the re
IIVlh was, that 

Herod, his son, was made king of Judea, by Mark 
Antony, B. C. 40. He became one of the most furious 
blood-thirsty tyrants, whose names stain the page of 
history. He had married the daughter of Hyrcanus, 
through whom his family enjoyed all its dignity and in. 
fluence. Becoming jealous of the rank which she pos. 
sessed independently 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 Cesar. He built a stately palace on Mount 
Zion: he also built the city of Cesarea; 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 was 
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, under the age of 
two years, to be massacred in cold blood, in the hope 
that the new-bom 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 part of the kingdom, were' called 
Tctrarchs. 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. Judea was then made a Roman province, 
and continued to be so till the destruction of J erusa. 
1em; 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 imprisoned Peter; 
and who, after a vain.glorious speech, was smitten with 
the diseases of which he died. Agrippa and Bernice, 
before whom Paul pleaded his cause, while Peitus WlIB 
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pa reigned however, not over Judea, but over some or 
the neighbouring districts. 

MODERN HISTORY. 

That portion of the history of the world, which fol 
lowed the birth of the Lord Jesus Christ, may fitly. bE. 
called Modern History; because the institutions of thE> 
empire of Rome, which then had reached its height, 
still continue to influence the western world; and par" 
ticularly, because that great revolution of religion, and 
generally of the human mind, which then commenced, 
has continued to advance; and, in 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 500 years, after the Christian 
era, is marked pretty nearly by the reign of Justinian, 
and the fall of the westem empire. The second period 
is marked by the reign of ·William the Conqueror, and 
the "ettlement of the Gothic nations. The third is 
marked by the discovery of America, the fall of the 
eastern empire, and the Reformation. These divisions, 
however, do not suggest the leading revolutions in the 
history of the world, since the birth of Christ. We 
rather, therefore, adopt the following eras, as our rest
ing points. The dates are given in round numbers. 
I. The era of Constantine, marked by the toleration of 
Christianity, and the divisioll of the Roman territor), 
into the Eastern and 'Vestern· empires, A. D. 300. U. 
The rise of Mahomet, A. D. 600. III. The Crusades, 
A. D. llOO. IV. Charles V. of Germany, and the dili
covery of America, A. D. 1500. And V. Bonaparte 
lind the French Revolution, A. D. 1800. 
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ERAS. tory ~:ACH CENTuRY. \ cen-I rmNCIPAL PERSONS Oll. EVENTS IN I 

o I JEbUS CHRIST. \ I Je!;us l'ru. cifi{'d under Tiberju~. Empel'Or,A.D. 33. 
to lst JCI u!'alem dC.I>tr-o) ed by TItus, A.D. 70. 
100 . Per~~(,\.Il!on of Chrbtians. 

lOll \ I TlaJan, Ltnperor. I 
to 2nd Antoninus l'iu~, Emperor. I 
200 ['clliccution of l'brj~liaD5. 

"toOl I I \ r~rtinax, l:.mpclor. 
3.d Diocie!'ian, Emperor. 

:j(}() Penecuhnn of Chri!'>tian"l. 

301 \' (,U:\~l'A~·'rl:-'-r.: \ \ P~rsecution ceases, A. D. 313. 
to 4th Con:;tanhnOl,le built, and Empire divided. 
400 

401 I I I Rome Illundelctl hy Alaric the Goth, A. D. 410.' 
to 6th Attila, king of the Huns 

1...,.50,,0+ ______ !-_+-'w.:..e:;'c:.te:;l".::n..:e.::ffi:.cp':'ir..:e...:o.:..,-e:;'=.iurnC'd by Odoacer,A.D 476. 

~~l \ \' 6th \ Ju!'tinian, F.m"peror of the 1':oot Delisarius. 
600 N ill'SCS defeats the Goths in Italy. 

601 I MAHO~IE1·. 
to 
700 

~11 
ROO 

801 I to 
900 

to 

I I 
M"hompt's flight, or Hegira, A. D. 622. 

7th Caliphate e,.;tablished. 
f;ur..lcenjc c"nque"t.,. 

I I Saracelll! defeated, amI their pro n;.;"l.p!-,s ~toPl!ed I,) 
8th Pepin, king of Frallce. [t harlee Martel 

Chal'lcmagne. "Te~·tern Empire rc\ i\·ed. 

I Il':ngland united in op.c ,\lunai·chy. 
9th Uaues ioraue Engiaud. 

I Allhd. 

Hugh Capet, kmg of Fmuce. 
901 I 

1000 

1001 I 
\ 

10th \ Normans establil'h themtlelves in France. 

l~~--------~·--~~~~·.~~~·~--c~=-~-----

I I Canute, first Dani .. h king of E.n,,.Jalld. 
to 

1100 CRUSADES. 

1101 I 
to 

1'200 

l~ll 
1300 

1301 I to 
HOO 

1401 I 
to 

1.>00 

1501 I CHARLES V. 

1~~0 I 
1601 I 
to 

11th 'Villiam the Conqueror, kin!; of.E.ngland, 1066. 
Crusades COInmpu('e, A.D. 109.5. 

I 
I u.elll'.~ JJ of ~.n~lallt..!, recci"Yes the 6ubmi8biou of 

12th I sa\~~i~:i~~l~~~g~f1':!!Ypt. AD 1193. 

I \ ~lagna Charta, signed by King John, 1216. 
13th Zengi" Khan OVerrUll!! Asia. 

Hbc of Ottoman Empire. 

I I Battle of Ha.JIlocb.uUnl, 1314. 

1
14th Tamerlrne Q\"erruns Asia. 

Illenry lV. U~llrp!i the English throne. 

I 
I Printing jll\"("!uted, A.D. 1440. 

1Mb I COll!ltautinoplc- taken by the Turks, A.D. 1453. 
America di'lco\"cred, A D 1492. 

I 
I Henry VIII. king of England. 

16th I Refonnation. 
Eli"l.abeth. D('fa~t of ~panish A rmaila. 

I I Louis XIV. king. of France. 

1700 I 

1701 I 
I 17th I Charlc-s I. king of Enghnd, behea.le,l, A.D .. It • .J.9. 

I;::;;~ ______ -+_-+-;"'c'-\",,";!::li:':_.; m::;..n;:;d::'~'-:-aT~Y, king and queen of Ot Hnhllll 

I I Pctt'l" the Glcat, of RU!=:!'ia. 
to 

1900 BONAPARTE. 
18th V. 6t.ltf'~ (If AmeriCA 8C'h;.nowledgf'iI, A.D 17~3 

L()lli~ XVL killg of Fran('e, behcadcJ, A D. li!l3 

J I ' IUDI!)lllOf' i:La[ t5ritain end II·claud. 
19th South .-\1".enC'Jn 1~p.public9 p:ernraie from SpAin. 

L---J'-_____ -'-_--'-.::.A:.:bc.: .. __ I_ •. ,f~ S:l:ln TI ,1(>,:\ D 18(16 ~(Shlvery.19S~ 
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At the birth of Jesus Christ, nearly the whole of 
that territory that had been successively occupied by 
the Babylonian, the Persian, and Grecian monarchies, 
lO·as under the dominion of the city of Rome, now itself 
governed by a despotic monarch, retaining, indeed, the 
forms of a republic, but really under the absolute 
government of a ncilitary chief. And besides the 
territory of the former monarchies, this great empire 
now included under its sway those western countries, 
Spain, France, Holland, or Batavia, as far as Britain, 
which were scarcely known to history, even at the 
latest of the former eras. It was, with the single ex
ception of Palestine, pagan. That country was inha
bited by the Jews; who derived their religion with 
more or less purity, from the Scriptul'es of the Old 
Testament. 

FIRST ERA. 

Birth of Jesus Christ. 

FIRST CENTURY. 

After 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. U, in the seventy-sixth year of his age, 
and the forty-first of his reign . 

. Tiberius 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 reach. In the 12th year of his reign, he 
retired to the island of Caprere, opposite to Naples, 
which he has rendered infamous by his cruelties, and 
his abominable debaucheries. In this retreat he re
mained issuing his murderous edicts, till the 23d year 
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of his reign, and 78th of his age; when he was seizelt 
with illness, and in that state, was put to death by one 
of his attendants. Previous to his death, he had ap
pointed Caligula his successor, who seems to have re
commended himself to him chiefly by his profligacy. 
It was in the 18th year of the reign of Tiberius, that 
the Lord Jesus Christ was crucified. 

Caligula succeeded him, but was remarkable for 
nothing but his extravagant vices. His cruelty, his 
rapacity, his 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 formed to murder him, which proved suc
cessful, in the 4th year of his reign, and the 29th of his 
age. When 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 liberty of the city and empire; but they were 
opposed by the populace and the soldiery, who preferred 
to the government of a senate, the largesses and the 
shows by which the emperors sought to secure their 
favor. The soldiers and the populace, therefore, were 
resolved to have an emperor; and some of them pass
ing round the palace, found Claudius, the uncle of 
Caligula, a man about 50 years of age, who had been 
lmown chiefly by his imbeeility :-him they took UpOll 
Iheir shoulders, and proclaimed emperor. 

Claudius began, as most of the emperors did, to 
reign well. He paid great attention to the making of 
uqureducts, roads, bridges, harbours, and other works of 
public utility; but partly under the influence of an 
lllfamolls woman, his wife, and partly through suspicions 
and fears to which his exalted rank exposed him, he be
came jealous and cruel, and a multitude of persons of the 
first families in Rome fell a sacrifice to his apprehensions. 
At length his wife, becoming apprehensive for her own 
safety, caused him to be poisoned, after he had reigned 
13 years, A. D. 54. In the reign of Claudius, Britain 
was invaded a second time by the Romans. They were 
resisted by Boadicia, a British Queen; but her army 
was totally defeated, and the Britons deprived of Ibf 

15 
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power, and, as it would apperu', the inclination to resist. 
He was succeeded by '. 

Nero, son of Agrippina, the second wife of Claudius. 
He, too, began to reign well, but afterwards rushe<l 
with such headlong fury into pvery species of wicked 
ness, as to eclipse the enormities even of TiberiulI, 
Caligula, and Claudius. The first indication which b9 
gave of the native cruelty of his heart, was the order. 

)ng his mother Agrippina to be executed, and coolly 
observing, whpn he saw her dead body, that he never 
had thought his mother was so handsome a woman. 
The whole of his future life was divided between the 
most frivolous 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, II 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 attraet 
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 t.his dis. 
guise, devoured by dogs; some were crucified, and 
others burned alive. It was in this pel'secution that 
Paul was imprisoned the second time, as mentioned in 
his second epistle to Timothy, and in all probability 
Buffered 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 accessary to a conspiracy against him, sent him 
an order to die; which order Seneca 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. 
famolls woman, named Popprna, and her he afterwards 
killed by a kick, while she was in a state of pregnaricy, 

For thirteen years was he permitted thus to outrage 



171 

human nature, till at length the empire was J'Oused to 
rid itself of such a monster. Servius Galba, who was 
at that time governor of Spain, and mnch revered 
both by the soldiery and the citizens, accepted an in
vitation that was given to him to llJarch an army 
towards Rome. 'When NeJ'O heard that Galba had de
clared against him, he gave himselfup for lost. He made 
one or two efforts to put himself to death, but hi~ 
courage always failed him. He at length fled out 01 
the city to the country house of one of his freedmen. 
There again he purposed to put himself to death, but 
dared not, till he heard that the senate had decreed that 
he should 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 assistance of an at
tendant, he gave himself a mortal wound with a da,mer, 
and expired, just as lhe soldiers who pursued him b~rst 
into his apartment. 

Galba succeeded him, and soon found that, being 
raised to the throne by the army, it l'equired more stea. 
diness of purpose and of conduct than he could com
mand to keep the soldiers in subordination. In his 
attempts to do so he rendered himself unpopubr, and 
furnished an opportunity for Otho who had been a 
favourite of his, and who expected to succeed him, to 
attempt to undermine and depose him. In this Otho 
succeeded :-the soldiers bore him on their shoulders 
to the Forum, where they found Galba, and 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 
',he disposal of the soldiery, began to aspire to that 
dangerous elevation. Vitellius, who commanded the 
army in Germany, persuaded his soldiers to proclaim 
him emperor, and immediately marched towards Rome. 
Otho went to meet him; and, after 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 five days. 

Vitellius was then declared emperor by the Senate. 
He entered Rome as a town that he had taken by con. 
quest, and immediately gave himself up to the indul. 
gence of all kinds of luxury and profusion, and reno 
dered himself proverbial for his gluttony. By these 
degrading practices, as well as by his cruelties;he too 
soon became unpopular; and the legions of the east 
availed themselws of the opportunity of declaring their 
general Vespasian emperor. \Vhen the first army from 
the east ('ntered Italy, Vitellius sent one of his gene·rals 
to meet it, but he being defeated, Vitcllius proposed to 
resign the empire to Vespasirlll, on condition of his life 
being spared, and a sufficient revenue allotted [,)1' his 
support. Other circumstances, however, occurred to 
induce him to attempt to defl'lld himself in the city. 
Veapasian's commanJer laid sirge to the city, forced 
his way into it, slaughtered a large proportion of the 
army of Vitellius, and at leng-th s()tlle of the soldiers, 
finding Vitcllius himself hid in an obscure corner, put 
a halter round his Ileck, killed him by blows, and then 
dragged his body through the streets and cast it into 
the Tiber. 

Tres!,,,siall was now declared Emperor by the Senate, 
A. D. 70. He was a man of rather low extraction, his 
father having been a collector 'of tuxes. His name 
being Flavius Vespaaian, his accession to the empire 
is sometimes rcgardcd as the commcneemnt of a new 
dynasty called the Fluvian, as distinguished from the 
Julian, which preceded it. When the way to the empire 
opened to him, he was engaged in subduing the Jews 
who had revolted; and being under the necessity of 
coming to Rome, he left his son, Titus, to conduct the 
Jewish war. 

Vespasian was not tainted with the vices of the pre. 
ceding emperor. He was a man of rather anstere 
manners. He set himself steadily to reform the profli. 
gacy of both the citizens and the army, and was re; 
spected by both. His government is not charged with 



173 

Ilny public vice except avarice, and even that, perhaps, 
on not vel'y sufficient grounds. 

The most remarkable event of his reign was the des
truction of the city of Jerusalem, and dispersion of the 
Jews. This event took place A. D. 69. The open 
country and provincial towns had been subdued by 
Vespasian, and the Jews made their last stand in the 
city of Jerusalem. That city was strongly fortified and 
defended with the utmost obstinacy. The Jews in the 
city were divided into two factions that were in deadly 
hostility with one another. The two factions, however, 
one keeping possession of the city, and the other of the 
temple, united in the defence against the Romans; and 
the city was so strong that Titus f,,1t himself under the 
necessity of calling a councilor his officers, when it 
was determined to surround it with a trench, and 
thus reduce it by famine. In the meanwhile, how
ever, the operations for assaulting the city went 011 

without relaxation; and at length the besiegers forced 
theil' way into it, when a scene of unexampled carnage 
ensued. Titus attC'mpted to save the temple, but in 
vain. The city and temple were burned to the ground, 
every wall thrown down, and the ground on which it 
stood plowed up and sown with salt as the emblem of 
perpetual desolation. Thus was the prediction of our 
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 the Jewish war, and among others 
the Roman soldiers bearing in the triumph, the table of 
show bread, the silver trumpets, and the golden candle
sticks with seven branches. Vespasian also built a pro
digious amphitheatre, capable of holrling 80,000 spec
tators seated, and 20,000 standinO', which still remains 
almost entire, and is known by the name of the Coli
seum. Twelve thousand Jewish captives were em
ployed in its erection. Vespasian reigned in all ten 
years, and died of natural disease, leaving his son Titus 
to succeed to the empire. 

1b* 
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Titus ascended the throne A. D. 79, and has been hela 
up to all' ages as a prince possessing almost "wry vir. 
tue. It is to be observed, however, that he rei~ned 
only two yf''' rs and two months, and that most of the 
Roman emperors b!'gan their reigns well. Had Nero 
himself reigned so short a time, he too would have been 
set f,jrth as an example of evcry thing amiable and 
great. In the first year of his reign, A. D. 80, eruptions 
of Mount Y ('slIvius took place, by which the city of 
Herculaneum was overwhelmed in a torrent of lava, 
and Pompeii buried under an immense mass of ashes. 
These towns were discovered in the beginning of the 
last century, Herculaneum in 1713, and Pompeii 40 
Ycars 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 Yespasian, 
Agricola had been sent to Britain; and, in the reign of 
Titus he succeeded in bringing the southern part of the 
island under the dominion of the' empire. After a reign 
of two years and two months, Titus was seized with a 
violent 'fe,'er, of which he rlied, not without the suspi. 
cion of having been poisoned by his brother Domitian. 

Domitian succeeded him, .f;, D, 81, and, at first, he, 
too, reigned '\'ell, but soon became onc of the most de. 
graded and detestable of the Roman emperors. His 
character '\'as a compound of arrogance, cruelty, and 
licentiousness. Agricola's success in Britain filled him 
with envy; he recalled him, and that general dying 
soon after, it is suspected that Domitian procured his 
death by poison. Men were daily put to death for the 
mosl tri"ial causes. In his reign, the second persecu. 
tion of the Christians took place, when the Apostle 
John was banished to the island of Palmos, and ther" 
wrote his Apocalyp'", or book of Revelations. The 
governor of Upper Germany revolted from him; but 
prematurely :-he was defeated and slain. At length his 
wife Domitia, having discovered that her name was in. 
serted in his tablets to be destroyed, and also the names 
of several officers about the palace, headed a con. 
spiracy against him, by which he ~as put to death. 



His death was regrettcd only by the soldiery, whoso 
favour he had taken cafe to secure, by frequent and 
large distributions of money among them. The senate 
immediately began to load his memory with reproach, 
and proceeded, before the soldiers had an opportunity of 
making an appointment of their own, to name his suc. 
cessor, so that on the very day of his death, Nerva was 
chosen to the empire A. D. 96. 

Nerva was an amiable but somewhat imbecile man. 
The people, however, had been so much accustomed to 
be governed by the most furious tyrants, that they reo 
garded his gentle reign wilh rapture. Nerva recalled 
all the Christians who had been banished from Rome 
during the former 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 wisely, overlooking his own family, 
chose Cl pius Trajan to succeed him; and, about three 
months after this, he died, having reigned only one year 
and four months. N erva was the first foreigner that 
ever reigned in Rome. 

Trojan accordingly succeeded him, A. D. 0". He 
Was a Spaniard by birth, and at the time of his adoption 
Ly l\crva, was governor of Upper Germany. lIe had 
been the pupil of the celebrated Plutarch the biographer. 
He was a man of great vigour, both of body and mind, 
and proved a warlike and energptic prince. The bar. 
barous nations that lay upon the outskirts of the em. 
pire, were now becoming troublesome and dangerous. 
The Dacians that inhabited the country to the north of 
the Danube, .invaded the empire. Trnjan marched 
against them, defeated them, erected a bridge across the 
DanuLe which consisted of 22 arches, the ruins of which 
remain till the present day, and reduced Dacia to the 
condition of a province of the Roman empire. 

Tra,jan, however, led away by the prejudices that 
existed agaiust the Christians, pc:rmitted them, about 
the ninth year of his reign, to be furiously persecuted; 
and many of them were put to death by popular tu. 
mults, and by judicial proceedings. After some time, 
however, being satisfied that they were an unolfending 



people, he put II stop to the persecution. In his reign, 
the Jews made a f,matical insurrection agaiust the go. 
vernment of Rr)me, in all parts of the empire, expecting 
that some signal deliverance would be sent to them from 
God. They took advantage of the absence of Trajan, 
in an expedition to the ('ast, to massacre all the Greeks 
and Romans ,,-hom they ('"uld get into their power, per. 
pctrctting the most revolting cruelties. Their crimes, 
however, only recoiled upon thpmselves, and brought 
upon them a terrible retribution from the enraged army 
and populace of the empire. 

In the east, Trajan ('xtcnrlc,l the limits of his empire; 
but, on returning towards Rome, he was seized in the 
city of Selucio. with o.poplexy, of which disease he died 
after a reign of 19 years, A. D. 117. A splendid column 
was erected to his memory during the reign of his sue· 
cessor, which still continues to be one of the most inte. 
resting ornaments of modern Rome. 

SECOND CENTURY. 

Adrian, his nephew, was chosen to succeed him.
The character of his government was totally different 
from that of Trajan. He was a man of peace, and 
adopted every method to promote and maintain peace. 
He was one of the most remarkable of the Roman em· 
perors for the yariety of his endowments: and, although 
his private character was stained with m~ny faults, his 
public acts seem to have been dictated by sound policy. 
The barbarians still continuing their irruptions into the 
empire, had adopted the method of watohing the abo 
sence of the Roman armies to make their incursions, 
and retiring before them when they came to drive them 
back. Adrian, finding that according to this mode of 
warfare, tl](> bridge ,,-hioh Trajan built was at least as 
convenient for his enemies as for himself, destroyed it. 
His mode of obtaining peace in the eastern part of the 
empire, was an act of more questionable policy. lfs 
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purchased the barbarian~ off by large sums of money; 
which could only encourage them to meditate new 
invasions. 

He gave orders for the rebuilding of Jerusalem, 
which work was performed with great expedition, by 
the assistanc!) of the Jews; but that infatuated people 
being enraged by the privileges which were granted 
to the Pagan worshippers in their renovated city, fell 
upon the Romans and Christians that were dispersed 
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 1000 towns were demolished, and nearly 
600,000 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 considerable part of his time in tra. 
veiling through the empire. Among other places, he 
visited Britain; and, for the better security of the 
southern parts of this province, he built a wall of earth 
and stone across the island, between the river Eden, in 
Cumberlan<l, and the Tyn(>, in Northumberland, some 
portions of which can still be traced. After 13 years, 
spent in striving to l'egulate 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, particularly the 
restraining of masters from putting to death their slaves 
without trial, and preventing slaves from being tortured 
to discover the murder of their masters. 

As he advanced in age, he became subject to great 
bodily pain, so that he ardently desired to die, and 
requested those around him to dispatch him; none how. 
ever could be found to engage in so dangerous a service, 
and he was permitted to die naturally, after a reign of 
nearly 22 years, A. D. 1:1'3. He was succeeded by 

Antonius, who, partly from his attachment to the idol. 
worship of the empire, and partly from his tenderness 
to Adrian while he was dying, has obtained the name 
of· Pius. His character stands high for justice and mo· 
deration, Illld generally for primitive strictness of morals. 
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No regular account of the transactions of his reign hap 
come down to us; but his general policy was rather to 
preserve the bounds of the empire, than to extend them. 
He was wont to say, after Scipio, that he would rather 
sa\'e one citizen, than kill a thousand enemies. He 
died of fever at the age of 75, having reigned 23 years. 
On his death-bed he confirmed an adoption of Marcus 
,\urelius, which he had previously made, and nominated 
him as his successor. 

Marcus AIITcTiu.s, who also took the name of Anto
ninus, accordingly succeeded to the empire; but asso
ciated with him Lucius Yerus. Marcus Aurelius is 
frequently called Antoninus Philosophus, and is thus 
distinguished from his predecessor, Antoninus Pius. 
He is justly regarded as one of the best of the Roman 
emperors. Yerus was almost a contrast to him in all 
the features of his character, being dissolute and igno
rant; yet they seem to have conducted the affairs of 
the empire in uninterrupted amity. 

\\'hen Antoninus came to the throne, he was urged 
by the pagan priests and others to persecute the 
Christians; Lut he received that 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 destl'Oyed a vust multitude of cattle, and 
caused a famine in Rome. This famine was followed 
by an invasion of the Parthians, and about the same 
time the Celti made an irruption into Gaul and Rhretia. 
Verus went against the Parthians, defeated th"m and 
drove them out of Mesopotamia. About the same 
time a pestilence ran over the empire, making drel\diul 
havoc of the iuhabitants. The :'IIarcomanni, annther 
German tribe, began to take up arms against the 
Romans. The two emperors marched to meet them, 
but Y crus died Ly the way. In the contlict that 
ensued, the Romans were defeated with great slaughter. 
The emperor made \'igorous preparations for renewing 
the war; but his army being blocked up by the Quadi. 
a German tribe, an incident happened which has given 
rise to many contradictory statements. The Roman 
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army were in danger of perishing with thirst, and the 
enemy assailed them in that condition, when suddenly 
a copious ruin fell, which refreshed the Romans, while, 
at the same time, a storm of thunder and hail beat in 
the faces of the assailants, and enabled the Romans to 
overcome them. The pagan writers ascribe this inter. 
position to magicians: the Christians ascribe it to the 
prayers of a body of Christians who were in the army, 
chiefly in the 12th legion, from which that legion ob. 
tained the name of the thundering legion. Soon after 
this Avidius Cassius revolterl, but was killed by a cen· 
turion. In A. D. 179, the l\Iarcomanni again invaded 
the empire. Antoninus went against them and obtained 
a victory over them; but died before he had completed 
the war, A. D. IBO. During his reign, tho Roman 
rampart which ran between the Forth and the Clyde in 
Scotland, known vulgarly by the name of Graham's 
Dyke, was built ... Antoninus was succeeded by 

Commodus, his son, a weak and dissolute prince, who 
flas made himself remarkable only for his licentiousness, 
cruelty and injustice. After a reign of'13 years, he 
was assass~ated by a conspiracy of the members of his 
household. He was succeeded by 

Pertinax, A. D. 192, who had been previously nomi. 
nated to the empire. He was of low birth, and had 
risen to eminence by his military virtues and talents. 
He reigned but three months; after which, he was mur· 
dered by the soldiery. The prretorian soldiers then 
set up the empire for sale; and it was purchased by a 
weak but rich man, named 
. Didius Julianus. Didius had amassed his monoy by 

avarice; and, continuing to manifest an avarioious 
disposition, he soon became unpopular with the sol. 
diers; and Severus, an African by birth, induced the 
army, which he commanded, to proclaim him em· 
peror. Severus immediately marched towards Rome, 
and Didius was slaia. 

Severus succeeded him, A. D. 194, having overcome 
two other competitors for the throne. His reign was 
energetic, but cruel. He went against the Parthians, 
who were then invading the frontiers of the empire, and 
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overcame them,-compelled the submission of the 
King of Armenia, and destroyed several cities in 
Arabia Felix. He entered Rome in triumph; a splen. 
did triumphal arch having been erected to receive him, 
which is stiIl in good preservati .... n. The Roman sub. 
jects in Britain being harassed ,liQ lL nangar of being 
destroyed by the northern inhabitants, he went thither, 
drove back the Caledonians, and built a wall across the 
island between the Solway Frith and the German 
Ocean. He did not long survive his successes in 
Britain, but died at York, after an active though cruel 
reign of about 18 years. 

THIRD eENTURY. 

Caracalla and Geta, the sons of Severus, being 
acknowledged as emperors by the army, A. D. 211, 
began to manifest their hatred of one another even 
before their arrival at Rome. CaracaU., at length, 
resolving to govern alone, rushed into Geta's apartment, 
followed by a troop of ruffians, and murdered Geta in 
his mother's arms. He then became one of the most 
execrable tyrants that ever disgraced the empire. He 
even outdid Nero and 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 
soldiers then fixed upon 

Macrinus as emperor, not knowing the part which 
he . had taken in the assassination of Caracalla. He 
was permitted to reign little more than one year, when, 
having been defeated by some seditious legions of his 
own army, he was pursued and killed. 

Heligobalus, a boy of about 14 years of age, was 
then called to the throne by the .army. His whole 
reign was a compound of effeminacy, prodigality and 
cruelty. At length, after four years, the soldiers be. 
came tired of him, mutinied, pursued him into hili 
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palace, dragged him out, murdered him, and threw h"" 
body into the Tiber. Heliogabalus was succeeded by 

Alexander, his cousin german. He was a prince of 
great energy, strict justice, and great humanity. AI. 
though but 16 years of age when he was called to the 
empire, he was one of the most accomplished and able 
of the emperors. In his reign, the Germans began to 
ponr, in immense swarms, into the empire. They pass. 
ed the Rhine and the Danube, and threw Italy itself 
into extreme consternation. The emperor resisted them 
in person, and drove them back; he was, however, cut 
off by a mutiny among his own soldiers, after a reign 
of 13 years. 

1I'Iaximin, who had been the chief promoter of the 
sedition against Alexander, was then chosen emperor. 
He was a man of great stature, strength and courage. 
He. had, by his extraordinary personal qualifications, 
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 hif 
character was brutal ferocity, which his ele~tion gave 
him ample means of indulging. He, however, carried 
on his military operations with great vigour, and defeat. 
ed the Germans in several battles. His cruelties pro. 
voked several attempts to destroy him, none 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 

Pupienus and Balbienus reigned A. D, 238, but dis. 
agreeing between themselves, they were both slain by 
the soldiers. 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 ubilities. The army, however, 
soon began to be dissatisfied, and their complaints were 
artificially fomented by one Philip an Arabian. Philip 
succeeded in having himself associated in the empire 
with Gordian; and when he found his authority suffi. 
ciently strong, he ordered Gordian to be slain. 

16 
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Phzitp then became emperor, and associated his son 
with him, A. D. 243, a boy of six years of age. The 
army, however, soon revolted in favor of Dccius Ju
lianus, his general, when Philip was put to death, and 

Decius became emperor A. D. 248. He was a man 
of talent and moderation, and seemed for a time to re
tard the fall of the empire. He was killed, after a reign 
of two years and a half, by an ambuscade of the enemy. 
He was a furious persecutor of the Christians. 

Gallus, who had betrayed 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. Meanwhile, 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 JEmilianus revolted from him, 
and Galltls and his son were slain in the battle that 
ensued. The senate refused to acknowledge JEmilianus, 
and an army that was stationed near the Alps chose 

Valerian, their commander, to succeed to the throne 
A. D. 2.-;3. He seemed to set about reforming the 
state with vigour, but the Persians invading Syria, 
Valerian 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 the insult, 
and was chosen emperor, A. D. 259. But it soon 

ppeared that he was more intent on the indulgences 
chan the labours of royalty; and set himself down to a 
life of ease and luxury. At this time, there were no 
less than 30 competitors for the throne, who are some
times absurd I)' called the 30 tyrants, in reference to the 
Athenian rulers after the Peloponnesian war. One of 
lhese aspirants to the throne had taken possession of 
Milan. Gallienus was obliged to march against him, but 
was slain during the expedition, by his own soldiers. 

Flavius Claudius, was named to SIICC .... c\ him, A, D. 
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263, a man of energy and talent, having done exeellent 
service against the Goths; but after a great victory 
over these unwearied enemies, he was seized with a 
fever, of which he died. Upon his death 

Aurelian was acknowledged by all the states of the 
empire. He was a man of great courage and personal 
strcngth, and rapid in his military movements. One of 
thc most noted events of his reign was his subduing 
Ilnd taking prisoner Zenobia, the queen of Palmyra. 
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 destruction. His 
own secretary having been threatened by him, formed
a conspiracy against him, which succeeded, and he 
was slain, having reigned five years. After some time, 
the sennte 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 thc honors that werc offered to him. He 
began with moderation; but after reigning six months, 
he was seized with fever and died. After his death his 
half brother attempted to succeed, but being defeated 
by Probus, he killed himself. 

Probus 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 marching to Greece, he was Blain by 
his mutinous soldiers. He was succeeded by 

CaTU8, A. D. 282, who associated with him his two 
sons Carinus and Numerian. Several nations in the 
west having revolted, he -sent his son Carinus against 
them, and advanced himself against his eastern ene
mies. He defeated them, but was struck dead by light
ning, after having reigned about 16 months. In the 
mIdst of the tumult and the attempts of N umerian and 
Carinus to secure the empire that was occasioned by 
the death of the emperor, . 

DiodesUJn, one .. f the ablest generals of hI. day, 
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was chosen, A. D. 284. In his time, the northern 
barbarians having discovered the want of discipline and 
energy in the Roman legions, poured down in swarms 
on the devoted territory. The Scythlans, Goths, Sar. 
matians, Alani, Cursii, and Quadi, assailed it along 
the whole northern frontier. Dioclesian had chosen 
Maximian as his colleague, and afterwards took two 
other colleagues, Constant ius Chlorus and Galerius, with 
the title of Cresars. These emperors gained many 
victories over the barbarians, but without the slightest 
effect in putting a stop to their incursions. 

Dioclesian has rendered himself notorious by the 
most furious and persevering persecution of the Chris. 
tians, which they were ever called to endure; but, in 
his effort to crush them, he was as much disappointed, 
as in his attempts to subdue and restrain the barbarians. 
At length, being threatened with a civil war, Dioclesian 
and Maximian resigned the empire, and on the same 
day, both retired into private stations. Dioclesian lived 
in his palace near Salona, amusing himself in the cui. 
tivation of his garden till he died, either by poison or 
insanity. After the resignation of Dioclesian and 
Maximian, 

CO'IUitantius Chlorus and Galerius, the two Cresars, 
were universally acknowledged as their successors. 
Galerius immediately began to take measures for ulti. 
mately centering the sole government in himself; 
but his arrangements were rendered abortive by the 
elevation of Constantine, the son of Constantius Chlorus. 
Constantius died at York, A. D. 306, having appointed 
his son Constantine as his successor. Galerius died 
soon afterwards, and his government was distributed 
between Licinius and Maximian. There were now, 
therefore, four emperors, Maxentius and Maximian, 
who had entered into a secret treaty with one another, 
Constantine and Licinius, who were naturally led to 
associate for mutual defence against their rivals. 

Maxentius was in possession of Rome, and a stedfast 
supporter of Paganism. Constantine marched against 
him, and during his march he made a public profession 
of Christianity. Most of his army, it ill said, were 
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Christians; and his profession of Christianity, nO'( 
merely attached them the more to him, but procured 
for 'him many adherents in all parts of the empire. 
Maxentius was defeated, and drowned in his flight; 
while attempting to cross the Tiber. Maximian, who 
governed in the east, marched against Licinius, but 
was also defeated, and soon afterwards died. 

SECOND ERA, 

Constantine. 

At this era, the Roman ('mpire still retaincd it' 
ascendancy; but its armies had lost muc'. of their 
energy. They had been pampercd and ruined by 
success, and had taken into their own hands the 
appointment of the emperors. Constantine havinl1 
built Constantinople, constituted it the capital of 
the eastern portion of thc empire, and thus rent the 
empire into two parts. He also became professedly 
a Christian; and his accession drew multitudes into 
the church, many of whom, in all probability, knew 
little of Christianity, beyond the name. 

FOURTH CENTURY. 

Constantine and Licinius thus remained undisturbed 
possessors of the Roman world. It was not, however, 
likely that both would be satisfied with only a share of 
soverpignty, and accordingly, a contcst soon arosc, 
which terminated in favor of Constantinc. 

Constantine thus having become sole monarch, 
adopted measures for establishing Christianity as the 
religion of the empire, which was eRected. as it would 
appear, without much difficulty. The battle had already 
been fought in the diffusion of thc truth; so that a 

16" 
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large portion of his subjects were already professing 
Christians. 

Another important change introduced by this emperor 
was his building Constantinople, and constituting 'that 
city the capital of the empire; and removing thither 
with his whole court. This measure ultimately caused 
a division of the empire into the western and eastern; 
thc capital of the one being Rome, and that of the 
other Constantinople. This result was hastened by his 
diYiding his empire among his three sons. Constantine 
died, A. D. 337, and was succeeded by his three sons, 

Constantine, Constantius, and Constans. The weakness 
produced by this divisIOn encouraged the enemies of 
the empire, who had been restrainea by the power and 
Yigour of Constantine, to take up· arms. The most 
remarkable and dangerous of these enemies was Sapol', 
king of Persia. He was vigorously opposed by Con. 
stantius, but with various success, tilf both parties being 
wearied with the struggle, and new enemies to each 
appearing, they concluded a peace. 

In the mean while, Constantine attempted to dis. 
possess his brother Consfans of his dominions, but 
perished in the attempt. Constans governed so tyranni. 
cally, 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 overtrtken and put to death. Mag. 
nentills had now to contend with Constantius, the other 
brother. A decisive battle was fought ncar the town 
of I\Iursa, on the river Drave, and the rtrmy of Mag. 
nentins defeated, and almost extirpated. This battle 
was decisive, not only of the fate of Magnentius, who 
afterwards put himself to death, but of the empire itsolC 
So many well disciplined veterans, as were lost on that 
fatal day, could never be replaced; and never again 
diJ an emperor command an army such as that which 
fell on the plains of Mursa. 

Constantius thlls became monarch of the ,,'hole 
Roman empire. But the emergencies of the state 
compelled him to nominate an associah'. Gallus and 
Julian his cousins, nephews of Cunstantine the Great, 
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had been kept in confinement from their childhood. 
Gallus was now called forth to be associated with Con
stantius; but conducting himself indiscreetly, he 
alarmed the jealousy of Constantius, and was put to 
death. 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 by the 
death of Constantius, when 

Julian became emperor A. D. 361. He had been 
educated in Christianity, but had a strong bias towards 
the Pagan religion and philosophy. While 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 
apostate. 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 dis
countenancing them, by encouraging and favouring 
Pagans, and by reviving the Pagan worship, which had 
fallen into disuse, in all its splendour; also by argu
ing against Christianity in his writings and conversa
tions. For the purpose of providing such an argu. 
ment, he attempted to rebuild the temple at Jerusa
lem; but could not succeed. The most respect. 
able writers of his age attribute the defeat of thi~ 
attempt to a miraculous interposition, which inter
rupted the workmen, so that they did not dare to 
proceed with the work. But whether the interposition 
was miraculous or not, it is agreed on all hands, that 
the attempt was made by Julian, a monarch of the 
Roman empire, and that it failed. 

The Persians were at this time carrying on war 
against the Romans with vigour, and Julian marched 
to oppose them. On his way, he revived the Pa~an 
worship wherever he went, consulted the ancient 
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oracles respecting the event of his enterprise, and was 
uniformly assured of success. Full of hope and con
fidence, inspired by these assurances, he marched 
towards Persia, crossed the Euphrates and Tigris, 
and penetrated some way into the enemy's territory. 
But the Persians had laid waste the country on his 
line of march, and he was at length compelled to reo 
treat. The Persian horse now harassed him con
tinually. It was in vain that the Romans were victo
rious in every encounter, the enemy only retired to 
renew the assault, till, at length, Julian, in his eager
ness to repulse one of these attacks, was mortally 
wounded, and died the same evening, having reigned 
only twenty months. The army, reduced to great 
straits, chose 

Jovian, an able commander, to succeed him, A. D. 
363. When Jovian was thus raised to the throne, he and 
his army were in imminent danger of perishing by 
famine. Unexpectedly the Persians sent proposals of 
peace, upon the condition that the Romans should 
restore five provinces which had been taken from 
them in the reign of Dioclesian. To these condi
tions Jovian agreed, and this was the first permanent 
dismemberment of the empire. Jovian did not live to 
return to Rome, or even to Constantinople; but was 
found dead in his bed on his way thither. At Antioch, 
however, he had revoked all the laws that Julian had 
made against Christianity. 

Valentinian was chosen emperor, and then named 
his brother Val ens as his colleague. The empire being 
assailed on all sides by the barbarians, the two em
perors divided the empire between them, Valentinian 
receiving, as his share, the western, and Valens the 
eastern part of it. The Goths, in the reign of Valens, 
advanced up to the very suburbs of Constantinople, 
dcfeated and killed the emperor, and then laid siege to 
Adrianople, but were repulsed with great slaughter. 
After their repulse, great numbers of: them were 
cut to pieces by the Saracens, who had come to the 
aid of the Romans. Valentinian continued to make 
head against the barbarians who invaded his part of 
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the empire, till A. D. 375, when he died in the 12th 
year of his reign. At his death he was succeeded in 
the west by 

Gratian, and the western empire being at this time 
without any emperor, he obtained the sovereignty of 
that also. He was immediately engaged in conflict 
with the barbarians, who threatened the empire with 
destruction. Finding himself pressed on all sides, he 
chose Theodosius as his partner, and committed the 
east to his care. Theodosius was an able general, and 
of generous dispositions. He was a decided favourer 
of Christianity, and did much towards the abolitinn of 
idolatry, destroying the idols and temples of the 
heathens. While Theodosius was employed in com. 
bating the barbarians in the east, Gratian was attacked 
by a usurper in the west named Maxim us. Gratian 
had previously given his brother Valentinian (known as 
Valentinian II.) a portion of his dominions. Maximus 
succeeded in putting Gratian to death, and then at· 
trroked Valentinian. \" alentinian fled to Theodosius, 
who espoused his quarrel, attacked and defeated Max. 
imus, took him prisoner, and put him to death. Va. 
lentinian II. was afterwards murdered by a general of 
his army, and Eugenius raised to the throne. Theo. 
dosius attacked and defeated him, find he was afterwards 
beheaded by his own soldiers. Theodosius, who is 
sometimes called the Great, divided his empire between 
his two sons, Honorius and Arcadius, allotting the west 
to Honorius, and the east to Arcadius. He died soon 
afterwards of dropsy. 

HonorilLS and Arcadiu.s 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 Stilicho. The celebrated Alaric was at 
this time kinO" of the Goths. He ravaged Greece and 
invaded Italy, where he was defeated by Sti.lieho, who 
was hailed as the deliverer of Italy. HonorlUs retned 
to the inaccessible fastnesses of Ravena, to be secure 
fr~m the assaults of the barbarians, and the efforts of 
bis general we re confined to the defence of Italy; it 



190 

being utterly imposible to protect the more distant prOlo 
vinces. A most formidahle invasion now threatened Rome 
hy Rodogaisus or Rodogast, at the head of an immense 
host of Germans of different trihes. They laid siege to 
Florence, which was reduced to the last extremity, 
when Stilicho appeared for its deliverance. He intro
duced supplies into the city, surrounded the hesieging 
army with a trench and rampart, and reduced it by 
famine to a fragment of what it origina:lly was. The 
wretched remnant of it was forced to surrender at dis
cretion, and sold for slaves. Stilicho was thus hailed l< 

second time as the deliverer ofItaly. 
Honorius, however, was exposed to a worse enemy 

than the barbarians, namely, his own jealousy and 
weakness_ Stilicho, afte)' all his services, was accused 
of corrupt motives, and put to death. This opened 
Jtaly to the Goths, and Alaric, 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, mall
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, 
8,I1d Honorins died, A. D. 423. It is not necessary to 
give the names of the diflerent nominal emperors of 
the west, who assumed that title, dnrinO' the early part 
of this century. None of them ever possessed the reat 
government of the empire, almost every province of it 
being now in full possession of the barbarian tribes 
!hat h~~ invaded it. At length, when a youth, calkd 
In denslOn, Augustulus, who had been raised to ·the 
nominal rank of emperor by his father Orestes, a
general of the Roman army, was in possession of the 
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title of emperor, Italy was invaded by Odoacer, a Goth. 
Odoacer defeated, took, and slew Orestes, went to 
Ravenna and took Augustulus; but spared his life in 
consideration of his youth, and appointed.him a liberal 
maintenance. He then went to Rome-.which readily 
submitted to him, and he immediately caused himself 
to be proclaimed king of Italy. Thus the very name 
of the empire of the west was obliterated. Britain 
had long been abandoned by the Romans. Spain was 
held by the Goths and Suevans. Africa by the Van. 
daIs. The Burgundians, Goths, Franks, and Alans, 
had erected several governments in Gaul, and at length 
Italy itself, as we have just seen, was enslaved by 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 encountered; Attila, king 
of the Huns, a Tartar race who had come from the 
great wall of China, spreading blood and desolation over 
their track. Attila called himself the scourge of God, 
and boasted that grass never grew where his horse had 
trodden. He afterwards advanced westwards to Gaul. 
His empire is supposed to have been 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 in 
population and importance. A<Btius, the Roman pre. 
fect of Gaul, who had induced the kings of the Goths 
and Franks to make common cause with the empirc 
against AttiJa, met him near Chalons.sur.Marne, and 
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 all his forces 
and invade Italy, and actually penetrated as far as 
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 the 
extremity of the Adriatic Gulf, and there gave origin 
to the city of Venice. Attila was dissuaded by the 
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Pope from advancing upon Rome. Aretius compelled 
him to pass into Gaul, and there Thorismond, king of 
the Goths, gave him as signal a defeat as he had 
formerly receiWld from Aretius. 

In 476 a great conflagration took place in Constan. 
tinople in whiC\t 120,000 books were consumed. To. 
wards the end of this centmy, the Ostro Goths, or 
Eastern Goths, erected a kingdom within the limits of 
the eastern empire, as the Visi Goths, or Western 
Goths, had done in the West. 

SIXTH CENTURY. 

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. The first enemy that he had to 
encounter, was the Persian monarch. This monarch, 
although successful in one battle, was routed afterwards 
by the celebrated Belisarius. The war, however,was con· 
tinued, with various success 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 
rebelion. One party went so far as to proclaim a new 
emperor, and seemed to carry every thing before them, 
till Belisarius, who had been recalled from the Persian 
war, came upon the rebels when they were assembled 
in the Circus, attacked and slew 30,000 of them, and 
effectually quelled the rebellion. 

Justinian now turned his arms against the Vandals 
in Africa, 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. 
tinian purchased peace with the Persians by paying a 
large sum of money. The same year a body of Huns 
having passed the Danube, marched towards Constan. 
tinople, and came within 18 miles of the city. The 
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indefatigable and faithful Belisarius went out against 
them with comparatively a handful of men, and put 
them to flight. This was his last exploit. On his 
I'etum to Constantinople, he was digraced, stripped of 
his employments, and confined to his house, on pre
tence of being party to a conspiracy against the 
emperor. 

Justinian thus, by the talent and bravery of his 
generals, seemed to revive the ancient grandeur of 
the Roman empire. But he is scarcely less celebrated 
for the different digests of the laws which were exe
cuted under his auspicies, and which have been of the 
-most essen!ial use in arranging the jurisprudence of 
the different kingdoms of Europe. He also founded 
the Church of Saint Sophia at Constantinople, which 
has been converted by the Turks into a Mahometan 
mosque, and is still regarded as a master-piece of 
architecture. Justinian died, A. D. 565, in the S3d 
year of his age, 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 much of 
its territory: and Rome itself was governed by a lieu
tenant, sent hy the emperor of Constantinople. In 
A. D. 600, Mahomet was preparing to propagate that 
celebrated imposture, which has obtained possession of 
50 large a portion of the human race. 

SEVENTH CENTURY. 

This century is remarkable for the rise of the Mat .. 
metan imposture, which produced important r&tJlI )r 

17 
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the history of the world, during this and the succeeding 
{'6riQd. Mahomet was born towards the close of the 
previous cllntury; but did not commence his system of 
imposition till about A. D. 620. In A. D. 623, his efforts 
to disseminate his docrine began to ,attract the attention 
of the magistrates of Mecca, and they conceived that he 
should be punished with death, as a disturber of the 
public peace. Mahomet fled to Medina, and from that 
circumstance his followers have adopted this year as the 
era from which they date all events, which is known by 
the name of the Hegira, or flight. Mahomet first estab
lished his doctrine in Arabia. His countrymen were 
previously Pagans, but had received sufficient knowledge 
of Christianity to render manifest to them the absurdities 
of Paganism. Mahomet artfully made such modifications 
on the Jewish and Christian doctrines and forms of 
worship, as to accommodate them to the habits and 
propensities of the Arabs, and also to establish his own 
personal sanctity and authority. After persuading some 
of his countrymen, and, through them, compelling 
others, to receive him as the prophet of God, he entered 
upon a regular system of conquest, which was followed 
up by his successors under the name of Caliphs. They 
overran Syria, Persia, Egypt, and Asia Minor, and ra. 
vaged the Greek empire; besieged Constantinople, but 
did not succeed in taking it. They 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 Charles Martel. They, 
however, established a splendid kingdom in the south 
of Spain, al).d maintained their ground there till near the 
time of the Reformation, when they were finally driven 
out by Ferdinand and Isabella, in the fifteenth century. 
After the Christian era, towards the beginning of the 
seventh century, the Saxon heptarchy was established 
in England, and the various barbarian tribes that haa 
settled themselves in the Roman empire began to assume 
the form of regular states and 4ingdoms. 
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EIGHTH CENTURY. 

Towards the beginning of this century, Pepin, mayo I 
of the palace of the French kings, became possessed of 
the royal authority, and dying, was succeeded by his 
son, Charles Martel. 

Thjs century is remarkable chiefly for the effectual 
check that the Saracens received from Charles Martel 
in France, which has already been mentioned by anti
cipation. In the great battle which was fought between 
Tours and Poitiers, historians state that 375,000 men 
were slain, among whom was the Saracen general. 

Pepin, son of Charles Martel, assumed, after his death, 
not only the authority, but the title and prerogatives of 
sovereignty. Pepin was succeeded by his son Charles, 
usually called Charlemagne, or Charles the Great, who 
makes the most conspicuous figure in the history of 
Europe towards the end of this, and the beginning of 
the following century. His dominions extended over 
France, Germany, and the northern parts of Italy; and 
he was invested by the Pope with imperial dignity, and 
crowned as the founder of a new empire of the west_ 
But his chief honor 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 monal"ch in the most 
enlightened ages of the world. 

NINTH CENTURY. 

Charlemagne dying, A. D. 814, was succeeded by his 
son Louis, surnamed Le Debonnaire, 

This century is noted in English history by the inva
sions of the Danes, and the reign of Alfred, who, whe
ther he be considered in his public or private character, 
deserves to be ranked among the greatsst and best of 
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monarchs. The early part of his reign was most cala 
mitous, in consequence of the incessant invasions and 
ravages of the Danes. He himself was reduced to 
the necessity of wandering about in· disguise. He, 
however, succeeded in defeating them repeatedly, and 
cheeking for ~ time their incursions. Like Charlemagne, 
he gave every encotp"agement to learning that his means 
,enabled him. H; founded the university of Oliford, 
and composed,arore books than mw men have done 
whOle whole time has been devote .. 'Study. In A. D. 
890; he promulgated a' code of laws, which are justly 
oonsidered as the foundation of the common law of 
England. He died at the age of 51, A. D. 900. 

TENTH CENTURY. 

This century is chiefly remar~able for the almost 
total extinction of literature and civilization throughout 
Europe. The light of antiquity had perished amidst 
the violent agitations that followed the breaking up of 
the Roman empire, and the light of modern science 
lind literature had not yet been kindled. The world 
presents over its whole surface 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. 

ELEVENTH CENTURY. 

This century is nearly as barren of important events 
as the preceding. It is, however, interesting in the 
history of England and Scotland. During the early part 
e! this century, the Danes, still continuing their inva. 
SlOns, at length succeeded in placing their king, Canute, 
on the throne of England; and the Norwegian king 
having, in the absence of Canute, attacked Denmark, 
Canute returned to his native country, 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. Canute, 
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 h~d settled themselves on the west 
coast of France. TtJlrards the middle of the centulf", 
William, Duke of Normandy, invaded England, defeat. 
ed Harold, king of England, at Hastings, ascended the 
English throne, and 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 Mahometans, 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 Constantinople. 

FOURTH ERA. 

The Cntsades. 

At this era, the empire of the Saracens, or the 
Caliphate, which had arisen out of the imposture of 
Mahomet, had been broken up into many independent 
kingdoms, all professing the Mahometan religion. A 
new power, namely, the Turkish, had also sprung up 
in the bosom of the Caliphate; and was now in poss~s. 
sian of Asia Minor, Syria, and some provinces to the 
eastward. The Turks also were Mahometans. Pales. 
tine and Jerusalem were thus in possession of the 
enemie. of Christianity. 

17* 
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TWELFTH CENTURY. 

Ever since the rise and rapid extension of Mahometan. 
ism, Jerusalem and. P'Mestine, localities that were endeared 
to Christians by so many interesting associations, were in 
the hands of enemies of Christianity. Towards the end of 
the previous century, the western church had been aroused 
by the preaching of Peter the Hermit, to the disgrace of 
permitting infidels to retain possession of the holy city 
and holy sepulchre, and all the other sacred localities. 
And already an army, called a crusade, from its march. 
ing under the banner of the cross, had advanced into 
Syria. The first of the armies that went lipan this ex. 
pedition, 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 20,000 men, befure they 
reached Constantinople; and these, crossing into Asia, 
were met by the Turkish army, and totally defeated. 
That army was followed by one better organized, under 
the command of Godfrey of Bouillon, who defeated the 
Turks in sevElr:al battles, and at length succeeded in 
taking JerusaJ,ein, which the crusaders held for nearly a 
century. Godfrey was elected king of Jerusalem.A. D. 
1098. These crusades were repeated from time to time 

,for about 150 years, till seven armies had found their 
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 
Jerusalem from the power of the infidels, they produced 
a beneficial effect on the state of Europe. They carried 
off many of the more turbulent spirits, and left a breath. 
ing time to the various kingdoms of the west; during 
which many towns rose to eminence and power, and the 
supreme civil authorities were strengthened. They 
also introduced into Europe a taste for elegance and 
refinement. Many of the crusaders returning from the 
east, where some pemains of the civilization and polish 
of the Greeks, and of the Roman empire, stilllinITered, 
brought along with them a relish for more polished 
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'lIjanners than those to which they had been accustomed 
lit home. Hence it is, that almost immediately after 
the crusades, ancient literature a,nd the fine arts began 
to be cultivated sedulously in Europe. 

The conncxion also of warlike operations with Chris. 
tianity, however incongruousthc admixture may appear, 
had the effect of infusing more of humanity an.d upright 
gcnerous principle into the operations of war, than the 
nncient Pagan empires and states had any conception 
pf. It was probably from this cause that the institution 
of chivalry arose, by which a race of warriors was reared 
who cultivated the highest principles of honor, and 
whose aim and pride it was to relieve the oppressed, 
particulaTly women, and even children, who might be in 
captivity, or exposed to insult or injury. It is thus that 
we seldom or never hear, in modern times, of such scenes 
of unming-Ied atrocity, such deadly treachery, such ex
tensive an~ cold-blooded massacres, as we read of in 
every page of ancicnt history. 

It was towards the ena of this century that Henry II. 
of England first invaded Ireland, and ol1tained the 
homage of the Irish kings. 

THIRTEENTH CENTURY. 

The crusades still continued till the middle of this 
century; the last, which totally failed, having been 
undertaken by Louis IX. king of France, called Saint 
Louis in A. D.1270. This century is chietly remarkable 
for the conquests of Gengis Khan, a chief of the Mogul, 
or Mongul Tartars, in the east. He overran the empire 
of the Saracens, took Bagdad, and put an end to that 
empire. Towards the end of this century the Moguls 
subdued China, and then established a Tartar govern. 
ment, which has continued tiJJ the pretlent day. Othman, 
also, at the head of Turks, founded the Ottoman em· 
,ire. Edward I. of England, about the close of this. 
cenutry, attempted to bring the Scottish monarchy 
under his authority. 
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FOURTEENTH CEN~URY. 

The commencement of this century is marked by the 
Scotch achieving their independence at the battle of 
Bannockburn, which was fought A. D. 1314. Towards 
the middle of the century Edward III. of England 
invaded France, and gained several victories, which 
led to no permanent result. Towards the end of the 
century, another Tartar leader, Timour Beg, known 
usually by the name Tamerlane, overran the middle 
and west of Asia, carrying desolation and destruotion 
wherever he went. He laid the foundation of the Mog'ul 
empire in Hindostan. Delhi was taken by him A. D. 
1398. In thi3 century the dawn of literature becomes 
manifest in Europe. Petral"ch, Boccacio, and Froissart, 
on the continent; Geoffry Chaucer in England; 
and Abulfeda, an Arabian geographer and historian, 
flourished. 

FIFTEENTH CENTURY. 

. In this century commenced that conflict, known in 
history by the name of the Reformation, which resulted 
in many of the kingdoms of Europe separating from the 
church of Rome. John Huss in Bohemia, Jerome of 
Prague, and Wickliffe in England, took the lead in dis. 
seminating the doctrines of the Reformation. 

In the history of England, the earl y part of this century 
is marked by the attempt of Henry V. to obtain posses. 
sion of the crown of France, by availing himself of the 
distracted state of this country. For a time he seemed 
to succeed in his enterprise; but the English were 
ultimately repulsed and driven back by the enthusiasm 
of a peasant girl, named Joan of Arc, who believed that 
·she was called by heaven to achieve the deliverance of 
her country, and who infused into .the armies of France 
a portion of her own enthusiasm. She was taken, and 
basely condemned and executed by the English general. 
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But that act of imbecile revenge rather hastened the 
expulsion of the English from France than retarded it. 
In the succeeding reign commenced the Wars between 
the houses of York and Lancaster, in which a large 
portion of the English nobility were extirpated. 

In the east the Turks, under Mahomet II. besieged 
Constantinople, anel, after an obstinate siege, succeeded 
in taking it, A. D. 1453, the Greek emperor being 
slain, fighting sword in hand in the breach. This put 
an end to the eastern 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 era finds the Greek or Byzantine empire extinct, 
and the Turks in possession of Constantinople and of 
Greece, to the shores of the Adriatic, with the most 
considerable islands. Further to the eastward, a great 
empire had been established by the Mogul Tartars; 
which had, particularly under two chiefs, Zengis Khan 
and Timour Beg, or Tameriane, embraced a larger 
extent of territory, than any of the great empires of 
antiquity; but which, at this era, was broken up into a 
number of independent sovereignties. China was under 
the dominion of a Tartar dynasty. 

The kingdoms of Europe were assuming that form, 
which, with the exception of late modifications, they 
still retain. Spain was then one of the most warlike 
countries in Europe. 

Literature had begun to advance, with a steady and 
rapid pace, over Europe. The art of printing ha~ b:-en 
discovered about the year 1440, and was now begmnmg 
to assume that influence over human affairs, which has 
been so wonderfully developed in th" present day. 
Statuary, painting, and architecture, had reached their 



202 

highest excellence in Italy, under Leonardo da'Vinci, 
Michael Angelo, Raphael, Titian, Corregio, and others. 

But the most remarkable, as well as the most impor. 
tant feature in this era, was the discovery of America, 
by Columbus; by which discovery a new world, 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 Ilnd cruelty. This event took 
place in 1492. 

This age, so fertile in great events, was also the age 
of the Reformation; in which the Protestant churches 
separated from the church of Rome; an event which 
still continues to influence the political affairs of Europe. 

SIXTEENTH CENTURY. 

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 called 
off by a new object of a different discription, namely,_ 
the dissemination of the doctrines of the Reformation, 
followed by the struggle for 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, as a dangerous 
encroachment on their power and prerogative; and, 
aided by many of the clergy and aristocracy of the 
day, attempted to crush every such tendency to inno. 
vation. Hence arose wars, persecutions, proscriptions, 
and massacres, scarcely less revolting thari those which 
stain the pages of ancient pagan history. 

Towards the commencement of this century, Charles, 
ki,!g of Spain, was elected emperor of Germany, and 
bemg an able an ambitious prince, he made use of his 
great power to attain to supreme influence in Europe. 
He was steadily resisted by FI'allciR I. of France. ' After 
an active enterprising reign, in th" lut'er part of which 
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he met with many c1isappoiDtments, be at length resigned 
his crown, and retired into private life. . . 

This century is celebrated in E~ish history, chiefly 
by the reign of Elizabeth, the attempt of Philip of 
Spain to subdue England, and the total destruction of 
his fleet, which he had .bg,astingly called. the Illvin~ 
Armada. 

SEVENTEENTH CENTURY. 

This century is marked by the struggle for civil liberty 
in England with the kings of the Stuart family. Charles 
I. had imbibed higher ideas of royal prerogative than 
the people were disposed to submit to; and after various 
attempts on his part to establish an independent unde
fined right of taxation, wbieh was steadily resisted, the 
contest broke out into a civil war, aDd the result was,. 
that Charles was defeated and beheaded, and a kind of 
republic established, with a protector, who, in f3.('t, pas
aessea all the authority of royalty. On the death of 
Cromwell, the protector, the people of England were dis
posed to return to their former moDal'chical government, 
and Charles II. the son of the mrmerCharles, was restored 
to his hereditary dominions. On his death, James, his 
brother, succeeded him; but manifesting a disposition to 
exercise the ahE.l11ute authority which had been claimed 
by the first Charles, he was forced to abdicate the throne; 
and William, Prince of Orange, who had married the 
.eldest daughter of .Tames abd was also his nephew, was 
~alled to it. This revolution led the way to those 
struggles for liberty which have since taken place in 
america and Europe, and which have not yet subsided. 

On the Comtlnent of Europe, this century is celebl'ated 
for the wars waged by Gustavus Adolphus, the Swedish 
monarch, against the emperor of GermlliIly. Gustavus 
baflled the ablest generals of the empire, gained several 
battles, till, at the battle of LutzeR, A.. D. 1632, he 
was slain,. although his troops gained the netory. Thill 
century is also celebrated for the zeign of Louis XIV. 
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~ of France, which may be regarded as the Augustan 
age of French literature. 

In the east of Europe, the Turks were pressing upon 
the Christian states. Their armies had advanced to the 
neighbourhood of Vienna, where they were defeated 
by .J:ohn Sobieski, king of Poland. 

While the southern parts of Europe were thus 
occupied, a power was rising in the north, which waR 
de.'ltined to produce important changes in its social 
state. Russia, which had scarcely been felt or even 
heard of, in European politics, till towards the beginning 
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 
enterprise of Peter, more justly called the Great, than 
many of those who have obtained that title, and who 
ascended the throne of Russia A. D. 1682. The 
measures which he adopted for raising his country to 
eminence, were not conquest; but the introduction 
into his dominions of civilization, and of the arts and 
scienoes. By these means he rendered available the 
resources of his vast territory; and his successors, 
following up his plans, with the addition of direct efforts 
to enlarge their 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 severaJ. of the states of Europe combined to resist 
the ambitious projects of Louis Fourteenth. And the 
Duke of Marlborough, general of the forces of the 
allies, gained several great victories over the armies of 
France, which ultimately led to the peace of Utrecht. 
The attention of Europe was alliO directed to thl! war 
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of l<'rederick Third,lting 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 of Sweden against Russia, 
which ended in his defeat and death. Towards the, 
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 rebel 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 effects on the political 
condition of the world. Amidst the agitation and con· 
tentions on the subject of religion in England, during 
the reign of Charles J. and It, many of the English 
emigrated, carrying with them high ideas of religious 
and political liberty. To these were added a colony a 
little to the southward, consisting partly of persons 
convicted of crimes, and sentenced to transportation. 
Under favourable circumstances for increasing, the 
colonists did increase. with unexampled rapidity, and 
soon began to feel that they were able to support them. 
selves without aid from the parent country. The con· 
sequence was, that they became impatient of the right 
claimed by the British legislature to tax them without 
their consent. This was the very claim on account of 
which their forefathers had resisted Charles, and for 
the establishment of which they had been driven from 
their native country. The British government most un· 
wisely pressed their claims, till they drovs the settlers 
in America into open revolt. A war ensued, in which 
the Americans were aided by the l-'rench, and the 
result was, that they achieved their independence, the 
northern and southren states uniting together in one 
federal republic. 

The European nations were not inattentive spectators 
of the struggle between Britain and her colonies, 
The French soldiers who had been employed in as· 
sisting tha American revolters, returned to France, 
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Htrongly imbued with the principles of civil l'iberty, 
and much predisposed to resist the despotic authority < 

of their own monarchs. Accordingly, .almost illll!\e. 
diately after the termination of the Anglo.AmClriCan 
war, a revolution began in France, which did nof end, 
till the reigning family of France, like that of England 
in the former century, Was driven from the throne. 
France, for a short season, became a republic, and 
commenced a system of encroachment on the neigh • 

. bouring states, the results of which belong to the history 
of 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. 
quence of the superiority of the British navy, when 
any war broke out between Britain and ani of the 
other powers of Europe, she was immediately able tQ 
take possession of their foreign 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 train of events over 
which she had no control, and partly by able measures, 
military and diplomatical, she gradually eitended her 
authority and infiuence over a vast territory in India 
and the Asiatic islands. 

SIXTH ERA. 

French Revolution. 

This era finds Bonaparte, a military adventurer from 
Corsica, wielding the government of France, as the 
head of a triumvirate, with the title of First Congol; 
and, in consequence of. a series of victories, possessing 
the chief influence in Europe. Britain, his great op· 
ponent, is mistress of the sea, and possesses a large 
empire in India, the West Indies, and Canada, with 
many important colonies, and military I!tations in 
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ia~ious parts of toe world. Spain and Portugal are-'in 
possession of eKtensive empires in South America. 
Three new important states have arisen since the former 
era, namely, the United States of America, formed of 
British settlers; Holland, which had formerly belonged 
to the crown of Spain; and Russia, which has arisen, 
from a state of barbarism to a place among the oivi\iz~ , 
nations of Europe. Prussia, also, from being an 
electorate of the German empire, has become an inde. , 
pendent kingdom; and Austria has acquired extensive 
tenitories. On the other hand, Poland has been par. 
titioned between Russia, Prussia, and Austria, by a 
series of acts of the basest treachery and violence. 
Further to the east, the Turkish empire still exists, but 
weak and obviously sinking to its dissolutioll, Still 
further to the east, Russia is encroachi!}g on the more 
southern states of Asia, and is now conterminous with 
China and Persia. In Hindoostan, the Mogul empire 
exists but in name; its territory being nearly all in the 
hands of the British, 01' under British inAuence. 

NINETEENTH CENTURY. 

The French republicans had, at the close of the former 
century, entered on a career of conquest and aggran., 
dizement, and having taught the people to regard 
military exploits as the glory of France, laid open their 
republic to be subverted by any military leader of 
sufficient talent to command the admiration of the 
nation. Such a leader soon appeared in Bonaparte, a 
Corsican, and a subaltern officer in the French army. 
He entered with all his natural enthusiasm into the 
revolutionary sentiments of the day; and, by his mili. 
tary skill, soon rose to eminence, and 80 dazzled the 
people by what they were taught to regard as the glory 
of his exploits, that he attained to the chief power in the 
republic, which he soon overturned. and was crowned 
emperor. 

As he rose by his military talent, he could maintam 
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his ground only by the same means. He carried for. 
ward the system of French aggrandizement which lhe 
republic had commenced, till the greatltr part of Europe 
was, directly or indirectly, under his control. Mean. 
while England offered to him a determined resistance, 
and, by her command at sea, at once confined him to the 
continent of EUl'Ope, and obtained possesllion of a large 
proportion of the commerce of the world. The powers 
of Europe had been repeatedly roused to resist the en. 
croachments 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 Moscow, which the Russians 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. Winter 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 EUl'Opean powers saw this to be a fit opportunity 
for regaining their own authority and influence, and 
assailed Bonaparte on every side. He continued to offer 
a vigorous and dexterous resistance, till, overpowered 
by numbers, he was subdued, and forced to resign the 
crown. He was permitted to retire to the island of 
Elba, in the Mediterranean. From that island he very 
soon issued, marched to Paris, was hailed by the French 
soldiery, and reinstated in the empire .. The other 
powers of Europe were again leagued against him, and 
began to assemble their armies on the northern frontier 
of France. He marched against them, defeated the 
Prussians, but was almost immediately afterwards met 
by the British army at Waterloo, and there totally 
r.?uted, A. D. 1815. The result was, that he again reo 
SIgned the crown, surrendered himself to a British ship 
of war, was sent to confinement to St. Helena where he 
remained till he died, A.D. 1821. The Bou;bonl were 
dIen recalled' to the' throne of F'·,\Dcf'. 
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This century has already also been distinguished by 
the rise of several indcpendent states in South America. 
The colonies of Spain and POliugal, which had long 
been impatient of the rigorous control exercised over 
them, finding that the convulsions of Europe opened a 
favorable oppOliunity of attaining to independence, 
promptly availed themselves. of it, and successfully reo 
sisted all attempts of the parent countries to maintain 
authority over them. 

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

The first is the rapid advancement of science, and 
of the useful arts. Mathematics have been car
ried to an extent, and have attained to a power and 
facility of investigation, of which the ancients formed 
no conception. Astronomy, by the aid of Mathematics 
and of Optics, has opened up the system of the un i
'verse; subjected the various heavenly bodies to weight 
and measurement; and accounted with mathematical 
precision, not only for all thc phenomena known to the 
ancients, but for ten thuusand other phenomena, that 
have been discovered by the morc powcrful instruments 
which Optics havc placed at her disposal. Mental 
phenomena, also, and all departments of knowledge," 
that relate to the direction and cultivation of the 
understanding, have been investigated on the principles. 
of sound philosophy; and many important practical' 
truths have been "established. I'. atural History, in all its 
branches, has been cultivated with a zeal and success. 
altogether unprecedented. New subjects of investiga
tion have been opened and pursued to a surprising 
extent. The sciences of Political Economy and of Che
mistry may be regarded as the creations of this period; 
and Geology is only yet attaining to the form and con
sistency of a science. Geography, also, has explored 
the surface of our planet in almost every direction. 
And along with the increase of knowledge, have come 
increase of human power, and addition to human com
fort and convenience. Machincry, in evcry department 
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of labour, has been carried to great perfection. The 
invention of the steam.engine has plaaed a power, to 
which it would be difficult to assign limits, at the dis. 
posal of men; and this mighty instrument has been 
applied to manufactures, and latterly to water and land 
carriage, with the most gratifying results. The more 
delicate machines, too, such as clocks and watches, 
although not the invention of this last period, have been 
brought to high perfection in it; and the recent dis· 
covery of ga~.light has added much to ,the comfort and 
safety of cities and towns. The power of intellect, 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 
all uded, is the great progress that has been made in' 
translating the Sacred Scriptures into the various Ian. 
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 Ian. 
guages and dialects, belongs to the present period. 
Men of different nations have thus been furnished With' 
opportunities of becoming acquainted with each other's 
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 th~ amazing facio 
lities for communication among the diff~rent nations of 
tlie world that are now.in progress, it js impossible to 
foim any conception of what may be the result. 

The third remarkable feature of this period, is' the 
abolition, first of the slave trade, and afterwards of 
slavery in the British colonies. A traffic in human 
beings, from the west coast of Africa, to the American 
continent and islands, early commenced. The' cupidity 
of the European settlers in the New World, 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 soil for these purposes. With this intent, they 
lient their ships to the coast of Africa. to /lAt. 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 traffic created a mass of human 
misery, partly in Africa, partly durin~ the middle pas •. 
sage, and partly in America, such as scarcely 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 Wa~ chiefly 
instrumental in opening the eyes of the British publio 
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 West 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·stain. And> after a 
determined struggle against the parties interested, hu. 
manity triumphed, and first the slave trade, and 
afterwards slavery itself was abolished. The manner, 
in which this last act of justice was effected, is, perhaps,,' 
unique in the history of the world. The British nation 
purchased the freedom of the slaves from their masters, 
subjects of the empire, and has actually agreed to ad. 
vance to them twenty milliollti of pounds, sterling. to set 
the wretched captives at liberty. 
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SECTION III 

NTRciDUCTION TO VEGETABLE PHYSIOLOGY. 

THE first distinction to be attended to between minerals, 
and beings endowed with life is, that the latter are 
formed with 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 which they are composed: 
organized beings are generally of a smooth surface, 
rounded, and irregular; whilst minerals are rough, 
angular, and, in their chrystalline state, of geometrical 
regularity. ' 

One of the principal functions these organs have to 
perform, is nutrition. Unorganized matter may be en
larged or diminished, either by mechanical or chemical 
changes; minerals may be augmented by the addition 
of similar particles, or by chemical combinations with 
6ubstances which are dissimilar; but they have no 
power to convert them into their own nature. Orga
nized bodies, on the contrary, are increased in size, by 
receiving internally, particles of matter, of a nature 
different from their own, which they assimilate to their 
own substance. 

Let us now proceed to enquire, what is the principal 
Jistinction between the two classes of organized beings 
-the al\imal and the vegetable creation. 

Animals are pl'ovided with a cavity, called a stomach, 
in which they deposit a store of food, whence they'are 
continually deriving nourishment. This organ is essen. 
tial to animals, as they are not constantly supplied with 
food: they find it not always beneath their feet; they 
must wander in search of it; and were they not pro-
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vided with Buch a store-house, in which to lay it up, 
they would be frequently in d~nger of perishing. 

,Vegetables have no stomach; they do not requir& 
such a magazine, since they find a regular supply of 
nourishment at the extremity of their roots. The food 
of plants is not of a complicated nature, like that ,of 
animals: but consists of the simplest materials--water, 
and the solid and gaseous matter contained within it. ' 

The second distinction between the animal and vege
table creation is, that the latter are not endowed with 
sensibility. 

Some ingenious experiments have, however, been 
recently made, which tend to favor the opinion ,that 
plants may ,be endowed with a species of sensibility; 
and seem to render it not improbable, that there ma-y 
exist in plants something corresponding with the 
nervous system in imimals. "fhere arc certain vege
table poisons, which are known to destroy life in 
animals, not by affecting the stomach, but merely by 
acting on the nervous system. These poisons were 
administered to different plants, either by watering 
them with, or steeping the roots in, infusions of thes!': 
poisonous plants. 'fhe universal effect was, to produce 
a sort of spasmodic action in the leaves, which either 
shrunk, or curled themselves up; and, after exhibiting 
various symptoms of irritability, during a short 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 be incapable of 
destroying the animal fibre, 01" of il1juring the frame. 
but through the medium of the nr.ves, we may be 100 
to suppose, that certain organs mdY exist in plnnts, with 
which we are totally unacquainted, nnd which bear 
some analogy to the nervous system in animals. 

It is certain that some plants possess a power of 
irritability or cantl·actibility. There are some flowcrs, 
such as those of the barberry, whose stamens will bend 
and fold over the 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 
'he hBdJl8arum gyrans, which grows only on the banks 
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of the 8anges. It has three leaflet!! on each footstaJJr, 
all of which are in constant irregular motion. The 
leaves oCthe sun-dew, ne~r the root, are covered with 
bristles, bedewed with a sticky juice. If a fly settles 
on the upper surface of the leaf, it is at first detained 
by this clammy liquid, and then the leaf doses, and 
holds it fast, till it dies. Plants in general, tum their 
leaves towards the light; and, when growing in a room, 
they spread ont their branches towards the windows, as 
jf they were sensible of the benefits they derive from 
light and air. 

Plants appear also to be susceptible of contracting 
nabits. The mimosa, or sensitive plant, if conveyed in 
a carriage, closes its leaves, as soon as the 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 seem to expect their sultry summer 
at Christmas. 

These, and many alher phenomena, exhibited by 
plants, do not permit us posi~ivery to say, that plants 
are wholly devoid of sensibility; but the evidence 
against that opini'Jn is so mrong, as to amomit almost to 
proof. Had Providence endowed plants with the sen
Bations of pleasure and of pain, it would, at the same 
lime, have afforded the means of seeking the one, and 
of avoiding the other. Inminct is given to animals for 
that express purpose, and reason to man; but a plant 
rooted in the earth, is a poor, patient, passive tJeing: 
its habits, its irritability, and its contractibility, all de
pending on mere physical causes. 

The properties of plants may be separated into two 
classes: first, those which relate to their structure; 
such as their elasticity, their hygrOnietic power: these 
properties may continue after death. Secondly, those 
wh~ch relate to their vitality; such as ('OIltractibility; 

,which, consequently, can exist only in 'the living state. 
The elemEll1ta~ organs of vBgetablea are of thre. 
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kinds. First, the cellular system; consisting of minute 
ce\1s, of an hexagonal form, apparently closed and 
separated by their partitions, somewhat similar to the 
construction of a honeycomb. These cells in plants 
are marked by small spots, which have .been conjec
tured to be apertures, through which fluids are trans
mitted from one cell to another; but these marks are so 
minute, as to render it hazardous to venture on deciding 
for what purpose they are designed. 

The vascular system forms the second set of elemen
tary organs. It consists of tubes, open at both ends: 
they are always situated internally. The organs of 
plants are so extremely small, that, though aided by 
the most powerful microscope, it is frequently difficult 
to examine the structure of their parts, with a sufficient 
degree of accuracy, to be able to ascertain their func
tions. It has long been a disputed point, whether the 
sap ascends through the vascular or the cellular system 
of organs; the latest opinion is, that it passes through 
neither; but that it rises through the insterstices which 
separate the different cells. 

The third system of elementary organs, is the 
tracharn; so called from their conveying air both to 
and from the plant; they are composed of very minute 
elastic spiral tubes. Air is so essential an agent, in 
promoting the nourishment and growth of plants, that 
it is scarcely less necessary to their existence, than to 
that of animals. 

The whole of the vegetable kingdom consists of 
masses of these several elementary organs with the 
exception of fungi, mosses, and lichens, whose vessels 
are all of a cellular form: they have no vascular 
system whatever; and this affords a strong argument 
against the passage of the sap through the vascular 
system. 

The layers of wood, which are seen in the stem 01 

branch of a tree cut transversely, consist of differem 
zones of fibres, each the product of one year's growth. 

The bark consists of three distinct coats, the cuticle, 
the cortex, and the libel' or inner bark; of these, the 
cuticle is that which is external. It covers the leaves 
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and flowers, with the' exception of the pistils and an. 
thers, as well as the stem and branches. The cuticle 
<Jf a young shoot, after it has been for some time exposed 
to the atmosphere, becomes opaque, dries, and being 
distended by the lateral growth of the branches, splits, 
and after a year or two, falls off. A second membrane 
is then formed, by the desiccation of the external part of 
the cellular integument; but it differs from the former, 
in being thicker, and of a coarser texture. This en. 
velope is distinguished from the former by the name of 
epidermis. 

ROOTS. 

The root not only I;.upports the plant by fixing it in 
the soil, but affords a channel for the conveyance of 
nourishment. At the extremity of each fibre of a 
root, there is an expansion of the cellular integument, 
called spongiole, from its resemblance to a small 
sponge; being full of pores, it absorbs the water from 
the soil. There are pores in every part of a plant, 
above ground, but they are almost wholly for the. pur. 
pose of exhalation. The roots have no pores, except in 
the spongiolcs at the extremities. It would· be useless 
for them to be furnished with evaporating pores, since 
they are not exposed to the atmosphere, where alone 
evaporation could take place. . 

The tendrils of vines, and of other climbing plants, 
which serve to fix them against a wall, or the trunk of 
a tree, cannot be considered as roots; since, though 
they answer the purpose of sustaining the plant, they 
are unable to supply it with nourishment. But there 
ue some parasitical plants, such as the misletoe, which, 
Aaving no immediate communication with the earth, 
.trike their fibres into the stems or branches of a tree, 
and derive their nourishment from this richly prepared -
soil: yet, as the absorption in this case IS not carried on 
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by the regular mode of spongioles, the fibres are not 
denominated roots. 

The spongioles act only by capillary attraction, and 
flue!' 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 int,) very dry earth, the lattcr will absorb 
thc moisture from the roots. 

Absorption doc5 not immediately cease upon the 
'leath of a plant, as the Llood ceases to circulate upon 
the expiration of animal life; Lut when the vessels, 
through which the fluid should pass, have lost their 
vital energy, that susceptibility of irritation and con
traction, whieh embled them to propel the fluid 
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; nnd that nourishment, which was designed to 
sustain life, now serves only to accelerate disorga
nization. The fluid is, however, still performing the 
part assigned to it by the Creator; fur if it be necessary 
10 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 
ll1!<y 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 annual herbs, 
are of this description. The couch grass is an ex
ample of the radix repens, or creeping-root. If an 
attempt be made to eradicate such ro.-.ts, a succession 
of bunches of fibres are met with, springing from an 
apparent root which grows horizontally, and appears 
t') be endless. This long horizontal fibre is, however, 
!lot a root, hut a subtE" nllcou~ branch, for it has L'lJ 
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IfYOngioles: the real roots are the small bundle of fibre. 
which spring from it. Such a root is very tenacious of 
life, as any portion, in which there is an articulation, 
will grow. The oll.eye, whose strong penetrating root8 
strike deep into the earth, furnishes an example of the 
radial iu8iformill, or spindle-shaped. It is also called the 
tap-root, from its tapering so considerably towards the 
end. The radial bulbosa, or bulboulJ-rool, such as that 
of the Jily, the hyacinth, or the onion, is improperly so 
called, for the tufts of fibres, pendant from the bulb, are 
the roots. 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 
s)lch as have fleshy knobs, or tumours. In all cases 
they are to be considered as reservoirs of nourishment, 
lI'hioh enable the plant to sustain the casual privations 
of a barren or dry soil. 

The root of the orchis is deserving of notice, from its· 
singularity. It consists of two lobes, somewhat similar 
to the two parts into whieh a bean is divided. One of 
these perishes every year, and another shoots up 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 existence of 
which is limited to one sesson,·such as barley, and 8 

vast Dumber of garden and field flowers. The biennial 
root produces, the first season, only herbage, and the 
following summer, fio\vers and fruits; or seed; after 
which it perishes. To the perennial belong p'ants 
which live to an indefinite I'eriod, such as trees Rnd 
shrubs. 
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STEMS. 

Every plant has a stem ~hrough 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 disguised 
under an extraordinary form: the stem of the tulip, 
for instance, is contained 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 merely sucks up 
nourishment from the soil, and transmits it to the 
leaves; the latter is supplied with organs to distribute 
it, variously modified, to the several parts of the plant, 
the leaves, the flowers, &c. • 

The stems of plants are divided into two classes; 
those which grow internally, hence called endogenous; 
they are also called monocotyledons, from their seed 
having only one cotyledon, or lobe; and those which 
grow externally, called exogerwu8, or dicotyledcms, from 
their seed having two lobes. 

There is a third class, denominated acotyledcms, 
which have no cotyledons, and no vascular system, such 
as fungi, lichens, &c. . 

The date, the palm, and the cocoa.nut tree, the 
8ugar cane, and most of the trees of tropical climates, 
belong to the monocotyledons, or endogenous plants. 
Their stems are cylindrical, being of the same thick. 
ness from the top to the bottom. Their mode of 
growth is this: a hollow stem shoots up to a certain 
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 &tern has then 
attained its full growth in horizontal dimensions, and 
offers a broad, flat circular surface to vie'v, which has 
scarcely risen in height above the level of the ground. 
In this stage it resembles the stump of the trunk of II, 

tree, which has been cut down. The following spring, 
there bein,:r no room for a Dew laver of wood to e)'tend 
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itself horizontally, it shoots up from the centre of the 
stem vertically; fresh layers every year successively 
perforate this central shoot, till it becomes hard, com
pact, and of the same horizontal dimensions as the base; 
the second period of growth is then complete. 

The leaves and fruit of this class of plants grow from 
the centre of the last shoot, and form a S:Jrt of cabbage 
at the top of the tree, on cutting off which, the tree 
perishes. 

Endogenous plants have no real bark, the external 
coats of wood are so much hardened as to render Buch 
a preservation unnecessary. When an European wood. 
cutter begins to fell a tree of this description, he is 
quite astonished at its hardness. "If I have gO much 
difficulty with the outside," says he, "how shall I ever 
get through the heart of the wood 1" But as he pro
ceeds, he finds, that, contrary to what he has been ac
customed to, it gets softer. This circumstance renders 
it very easy to perforate them, and makes them pecu
liarlyappropriate 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 they 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 gramineous 
plants. 

The structure of the exogenous plants, or -dicotyle. 
dons, 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 words, it is formed 
of wood and bark. 

The wood consists, in the first place, of the pith, a 
soft medullary. substance, which occupies the centre of 
the.stem, and IS almost always of a cylindrical form. 
Tins soft, pulpy body, does not grow or increase jn 
size with the tree, but retains the same dimensions it 
originally had in the young stem. 
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The first layer, surrounding the central pith, grows 
freely during 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 where there is no pressure; that is to say, 
vertically. When during the third year, a third layer 
surrounds and compresses the second, this, in its turn, 
escapes from the bondage by rising vertically. This 
process goes on year after ytlar, so that the stem grows 
in height, at the same time that it increases in thick. 
ness. This mode of growing renders the form of the 
stem 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 or-alburnu1II, 
signifying 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 
nature of the tree. 

The vegetation of the bark is precisely the inverse 
of that of the wood; that is to say, it is endogenous, its 
layers growing internally: the new soft coat of bark, 
therefore, lies immediately in contact with the new soft 
layer of wood. Tne outer coats of bark, when they 
become too hard to be further distended by the pressure 
of the internal layers, crack, and becoming thus ex· 
posed 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, what part of the 
stem the sap rises through: some have maintained the 
opinion, that it ascended through the pith: others, that 
it rose through the bark; but they have both been 
proved to be wrong. By colouring the water, with 
which the plant was watered, it has been traced within 
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the stem, and found to ascend almost wholly in the 
alhurnum, or young wood, and particularly in the 
latest layers. 

THE FUNCTIONS OF LEAVES. 

If the leaves of a tree be stripped off, the fruit COlnes 
to nothing, which is exemplified every year in goose. 
berry bushes, the leaves of which have been devoured 
by caterpillars; and though the fruit.trees of wllrm 
climates, partly naturalized with us, grapes and 
peaches, for instance, ripen thei~ fruit sooner, perhaps, 
if partially deprived of their leaves; yet if that practice 
be carried too far, the fruit perishes. The white mul. 
berry, indeed, cultivated in the south of Europe, for 
the food of silkworms only; bears wonderfully the loss 
of its foliage three or four times a year. 

These facts have led some; to think, that leaves were 
merely a clothing, or a protection against cold and heat. 
Though this is undoubtedly true, still it is a very slnnli 
part of the use of leaves. 

That leaves give out moisture, or are organs of 
insensible perspiration, is proved, by the simple ex· 
periment of gathering the leafly branch of a tree, and 
immediately stopping the wound at its base, with wax, 
or ·any other fit substance, to prevent the effusion of 
moisture in that direction. In a very short time, the 
leaves droop, wither, and are dried up. If the sartle 
branch, partly faded, though not dead, be placed in a 
very damp cellar, or immersed in water, the leaves 
revive, by which their power of absorption is also 
proved. 

The great annual sun·flower is said to have lost by 
perspiration, 1 lb. 14 oz. weight. in the course of 
twelve hours, in a hot dry day. In a dry night, it lost 
about !hree ounces; in a moist night, scarcely any 
alteratlon was observable; but in a rainy night it gained 
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two or three ounces. The cornelian cherry is most 
remarkable in this respect: the quantity of fluid which 
evaporates from its leaves, in the course of twenty-four 
hours, is said to be ncarly equal to twice the weight of 
the whole shrub. 

The perspiration of aquatic plants seems to be re
markably copious. Of these some grow constantly 
immersed in water. Their leaves· are peculiarly 
vnscular, and dry very quickly in the air, withering in 
a few minutcs nftel' exposure to it. Other aquatics 
float with only the upper surface of their leaves ex
posed to the ail', which surface is so contrived, that 
water will !lCarcely remain upon it. These leaves, 
though eX\I'cmely juicy, dry with great rapidity, as 
does evBl'y 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 dal'k, are of a sickly white; and it is well 
known that 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, nnd hUI'lfully upon the under side; hence, the 
former is always turned towards the light, in whatever 
situation the plant mny happen to be placed. Plants, 
in a hot.house, present the fronts of their leav"~ 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 found, that vine leaves turn to the light, 
even when separated from the stem, if suspended by a 
thread. 

Nor is this effect of light peculiar to leaves alone. 
!\fany flowers are equally sensible to it, especially the 
compound radiated ones, as the daisy, sun-flower, 
marigold, &c. In their forms, Nature seems to have 
delighted to imitate the radiant luminary, in the abo 
sence of whose beams, many of them do not expand. 
their blossoms at all. The stately annual SUD· flower 
displays this phenomenon more conspicuously, on 
account of its size; the flower follows the sun all day, 



224 

and returns, after sunset, to the east, to meet his sun. 
beams in. the morning. A great number of leaves, 
likewise, follow the sun in i1s course. A clover field is 
a familiar 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 compound 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 cel1ain 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 trilling, especially in those climates, in which the 
proportion of day to night is nearly equal, and which, 
notwithstanding, we know to be excessively luxuriant 
in vegetation. 

There can be no question of the general purpose, 
answered to the vegetable constitution by these 
functions of leaves. But when we attempt to con· 
sider, how the peculiar secretions of different species, 
and tribes of plants are fo::med; 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 manchineel, a most virulent poison ;-how 
tweet, and nutritious, herbage should grow, among the 
.crid crow-foot, and aconite :-we find ourselves 
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totally unable to comprehend the existence of such 
wonderful powers in so small, and, seemingly, simple 
an organ, as the leaf of a plant. The agency of the 
vital princi pIe alone can account for these wonders, 
though it cannot, to our understandings, explain them. 
The thickest veil covers the whole of these processes; 
and so far have philosophers hithelto been from re
moving this veir, that they have not even been able 
to approach it. All these operations, indeed, are 
evidelltly chemical decompositions and combinations: 
but we neither know what these decompositions and 
combinations are, nor the instrl,lments in which they 
take place, nor the agents by which they are regulated. 

The vain-glorious Buffon caused his· own statue to 
be inscribed, "a genius equal to the majesty of nature;" 
but a blade of grass was sufficient to confound his 
pretensions. Sir J. E. Smith. 

THE SAP. 

The sap of trees may be obtained, by wounding a 
branch, or stem, in spring, just before the buds op2n: 
or in the end of autumn, though less copiously, aftel' 
a slight frost, yet not during the frost. It has always 
been observed to flow from the young wood, 01' 

alburnum, of our trees; not from the bark. A branch 
of the vine, cut through, will yield about a pint of this 
fluid, in the course of twenty-four hours. The bireh 
also affords much sap. It flows equally upward and 
downward, from a wOllnd~ 

This great motion, called the .fiolcing of the sap, 
which is to be detected' principally in the spring, nnd 
slightly in the autumn, is, therefore, totally distinct 
from that constant propulsion of it going on in every 
growing plant. 

This flowing of the sap has been thought to demon_ 
strate a circulation; because, there being no leaves 
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at the time to carry it off by per!!piration, it ill eyidem 
that, if it were at these periods running up the sap 
vessels, it must run down again by other channels. 
But as soon as the leaves expand, its motion ill no 
longer to be detected. The effusion of sap from 
plants, when cut or wounded, is, during the greater 
part of the year, comparatively very small. It is 
thought, therefore, that this flowing of the sap, i~ 
nothing more than a facility of the sap to run, owing 
to the peculiar irritability of the vegetable b04y, at 
that period; imd that it runs only when a wound is 
made-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 very great. The large annual sun-flower is said to 
per~pire about 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. 
ing woody matter for the increase of the vegetable_ 
body, but furnishing various secreted substances more 
or less numerous and different among themselves. 
These, accordingly, are chiefly found in the bark. In 
herbaceous plants, the stems of which are only of 
annual duration, the perennial rbots frequently contain 
these fluids, in the 'most perfect state; nor are they, in 
such, confined to the bark, but deposited throughou\ _ 
the substance, or wood, of the root, as in rhubarb and' 
gentian. . 

Gum, 01' mucllage, a· viscid substance, of little 
flavour or smell, and soluble in water, is a very com
mon secrotion. When superalmndant, it exudes from 
many treeb, in the form of large drops, as in th.e plum, 
cherry, and peach trees, and different species of the 
mimosa, or sensitive plants, one of which yields the gum 
arabic, others the gum senegal, &c. 

Resin is a substance soluble in spirits, as the 
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.urpentine of the fir and juniper. Most vegetable 
exudatiQIls partake of a nature between resin and 
muoilage, being partly soluble in water l partly in 
spirits; and are therefere called gum. resins. The 
more refined and volatile secretions, of a resinous 
nature, are called essential oils; and are often highly 
aromatic and odiferous. One of the most exquisite 
of these is afforded by the cinnamon bark. They 
exist, in the highest perfection, in the perfumed etRuvia 
of flowers, some of which, capable of combination with 
spirituous fluids, are obtainable by distiJIation, as those 
of the lavender and rose. 

Acid secretions are -well known to be very general in 
plants. The astringent princi pie IS a species of acid; it 
may be derived from various sources-for instance the 
tanning from the oak, wiJIow, &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. 

lt is curious to observe not only the various 
secretions of different plants, by which they differ 
from each other in taste, smen, qualities, and medical 
virtues, but also their great number, and striking 
difference, frequently in the same .plant. 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 sugar, 
but with its own peculiar aromatic and highly volatile 
secretion, on which its fine flavour depends. How 
far are we yet from understanding the vegetable body, 
which can form, and keep separate, such distinct and 
discordant substances! 

The odour of plants is, unquestionably, a volatile, 
ess~ntial 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. 
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We can but imperfectly account for the green, so 
universal in their herbage; but we may gratefully 
acknowledge the beneficence of the Creator, in 'blothing 
the earth with a colour the most pleasing, an.d the lellst 
fatiguing to the eye. We may be dazzled with the 
brilliancy of a flower garden, but our eyes repose lit 
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 external integu. 

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 
are, 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 single piece: in the latter case, 
~he flower is called monopetalou8. 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. When these parts are full grown; the 
artificial heat being no longer necessary, and the 
admission of light and air, being not only safe but 
advantageolls, 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 w heneA 
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 O'Vary, 01' seed-vessel. From its 
summit rises a little threadlike stalk, called a style; 
which, at its extremity, supports a small, spongy sub
stance, denominated the stigma. These three parts 
form a whole, which benrs the name of carpel. 

Immediately surrounding the pistils, are situated the 
stamens; each of which consists of a slender filament, 
supporting a little bag, or case, called an antTier, filled 
with pollen, which is a species of dust or powder. Thp. 
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 in another; in others, the stamens and 
pistils are upon separate plants. In these cases the 
pollen is conveyed from the one to the other, 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 trees, under 
culti vation, have stamens, those having pistils bein~ 
preferred, as alone yielding fruit. In the season of 
flowering the peasants gather branches of the wild 
palm trees, whose blossoms contain stamins, 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 stameRs; th4i other, 
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at Brindisi, which is about forty miles distant, had nit 
pistils; consequently, neither of those trees bore seed 
But when, after the growth of many years, they not . 
only rose superior to all the trees of the neighbouring 
forests, but overtopped all the buildings which inter. 
vened, the pollen of the palm. 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, i~ 
the sole end and aim of all the parts of fructification. 
It consists of several parts, the most essential of whhlh 
is the embryo, or germen, called by Linnreus, corculu,"" 
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, II. 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 its seed.vessel, or receptacle, and 
through which alone nourishment is imparted for the 
perfecting of its internal parts; it is also the ppint 
through which the radical is protruded in the first stage 
of germination. . , . 

There is no part of 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 
adopted 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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~ndependently, too, of the countless contrivances, some 
highly artificial, for the immediate purpose of perfecting 
it,-the mode in which this organ is preserved after it is 
matured, evinces consummate care and wisdom. Some. 
timE'S it is packed up in a capsule, a vessel composed of 
tough and strong coats; sometimes, as in stone-fruits 
and nuts, it is closed in a strong shell, which again is 
enclosed in a pulp; sometimes, as in grapes and berries, 
it is plumped overhead in a glutinous syrnp, contained 
within a skin or bladder: at other times, as in aprles 
ami pears, it is embedded in the heart of 0. firm fleshy 
substance; or as in strawberries, pricked into the sur. 
facc of 0. soft pulp. These, and many other varieties, 
('xist in what arc called fruits. In pulse, and grain, and 
grasses i-in trees, and shrubs, and flowers,-the variety 
of the seed-vessel is incomputable. \Ve have the 
seeds. as in the pea-tribe, regularly disposed in parch
ment pods, which completely exclude the wet; the pod 
also, 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 the cotton plant; lodged, as in 
pineR, between the hartl 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 strong close tunicle, and 
attnched to the stem, according to an order appropriated 
to each plant, as is seen in several kinds of grain and 
of grasses. 

Equally numerous and admirablc are the contrivances 
for dispersing seeds. Who has not listened,' in a calm 
and sunny day, to the crackling of furze.bushes, caused 
by the explosion of their little " elastic pods, or watched 
the down of innumerable seeds floating on the summer 
breeze, till they are overtaken by a shower, which 
moistening their wings, stops their further !light, and 
at the same time accomplishes its final purpose, by im. 
mediately promoting the germination of each seed ill 
the moist earth 1 ) 

How little are children aware, I\S they blow away the 
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~eds of the dandelion, or stick burs in sport on eac!a 
mher's clothes, that they are fulfilling one of the great 
ends of nature. 

The awns of grasses answer the same purpose. 
Pulpy fruits serve quadrupeds and birds as food, 

while their seeds, often small, hard and indigestible, 
pass uninjured through the intestines, and are deposited. 
far from their original place of growth, in a condition 
perfect! y fit for vegetation. 

Even such seeds as are themselves eaten, like the 
various sorts of nuts, are hoarded up in the ground, and 
occasionally forgotten, or carried to a distance, and in 
part only devoured. 

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

M'CULLOCH'S COOTse of Readiflg. 

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 accurately 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. Cuvier 
mentions three other marks of distinction, which, however, 
are by no means so general. They are, the presence of 
nitrogen, as one of the chemical components of all 
animal bodies; the existence of a circulation; and 
respiration. Nitrogen, itis true, exists in all animal bodies, 
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but all vegetables, likcwise, contain it, and some in con· 
siderable quantities, as the extensive classes ofJungi and 
cTUciforllliu; in caJein, a principlc extracted from coffee, 
there is actually a greater amount of it, than in most 
animal substances. Circulation is not found to exist in 
the lowest elass of animals. As for respiration, the 
leaves of plants so exactly rC'semble, in their action, the 
lungs of animals, that they are now familiarly spoken of 
by vegetable physiologists as respiratory organs. 

What life is, we know not; what life does, we know 
well. Life counteracts the !,"es 0/ gravity. If the fluids 
of our bodies followed the natural tendency of fluids, 
tbey 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 POWel 

from life. 
Life resists tile effects 0/ mechanical powers.-Friction, 

which will thin and wear away a dead body, actually is 
the cause of thickening n living olle. The skin on a 
labourer's hand is thickened and hardened, to save it 
from the eile.cts of oonstant contact with rough and 
hard substances. The feet of thc African, who, without 
any defence, walks over the burning sanJs, exhibit 
always a thickened covering; and a laycr of fat,· a Dud 
oonductor of heat, is fouud dC'posited between it, and 
the sentient extremities of thc ncrves.-Pressurc, which 
thins inorganic matter, thickens living matter. A tight 
shoe produces n corn, which is nothing. more than a 
thickened cuticle. The same muscle, that with ease 
raised a hundred pounds when alive, is tom through by 
ten when dead. 

Life prevents chemical agency. The body, when left 
to itself, soon begins to putrefy; tIl(' several parts of 
which it is composed, no longer under the influence of 
a higher controlling powe'!', yield to their chemical 
affinities; new oombinations nrc formed; ammonia, 
sulphuretted, with onrbUl'etted hyd !'ogen, and other gases 
are given off, and nothing remains but dust. This never 
happens during life. 

Life modifies the power if heal. Beneath a tropical 
20' 



sun, or within the arctic circle, the temperature of the 
human body is found unaltered, when examined by the 
thermometer. Some have exposed themselves to air, 
heated above the point at which water boils; yet a 
thermometer, placed under the tongue, stood at the usual 
height of about 98°; and the sailors, who, under Cap. 
tain Parry, wintered so near the north-pole, when 
"xamined-in the same way, constantly afforded 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 whieh 
we are composed, continue stationary. Foreign matter 
is taken in, and by the .action of what are termed the 
assimilating functions, becomes part of our composition; 
while, on the other hand, the materials, of whieh our 
frame had been built up, being now unfit any longer for 
the performance of the necoosary 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 exp"lled from the system. 

PERCIVAL B. LORD. 

THE INTEGUMENTS. 

The integuments form that subst~ncc, which covers 
.. ~ery pal1 of'the surface of the body. They constitute 
what is termed the hiele, in various animals, and consist 
of three parts; the scaif-skin, a mucous net work below, 
and the true skin. 

The scarf-skin, or cuticl", which is intended to pro
tect the parts beneath, and to preserve their sensibility, 
is itself insensible. A blister will raise the cuticle, anti 
render it apparent. Strong work will harden it, as in 
the hands of labouring people; and, after many severe 
complaints, the scarf-skin peels off, just ns it does ir. 
some animals, as serpents, which cast their skin III cer 
tain periods. 
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The scarf:skin has in it numerous minute holes or 
pores, by means of \vhich perspiration is effected, and 
through which the hair issues. 

The colour of the scarf.skin varies very little in the 
different races of mankind: even in the negro it is very 
little darker than in the European. The seat of colour 
is, in fact, a very thin layer of soft substance, which is 
interp?sed between the scarf-skin and the cutis, or true
skin, and is termed the mucous net-work. In the negro 
it is of a very dark colour: and the colouring matter 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; the 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 papillre. 
The immediate organs of sensations are, however, small 
white threads, called nerves, which are more or less 
immediately derived from the brain, and these are dif
Ib.rI very plentifully over the ends of the fingers, and 
J'IliUcularly over the papiIlre, which, by this means are 
calculated to communicate minute impressions with 
great accuracy. 

Most animals have, independently of the general dif
fusion of sensibility over the surface, some particular 
part which possesses the sense of touch in a pre-eminent 
degree. The nose or snout is a very common organ for 
this purpose, in many animals; and in the elephant, 
large and unwieldy as it appears, the extremity of the 
trunk is provided with an organ, as small and delicate 
as the human finger, and capable of taking hold of very 
small objects, as nep-dles or pins, with great facility. 

Some animals hJ.ve an exceedingly thick epidermis or 
scarf-skin, as the elephant and hippopotamus. Thmc 
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that live in the air, have their cuticle dry and horny I 
fish, on the contrary, have it mucous or oily, so as to 
prevent injury by the action of the water upon it. Some 
animals, as has already been observed with regard to 
serpents, cast their cuticle once a year, and this in so 
perfect a way, that even the rotundity of the eye is dis. 
coverable in the exuvial. The greater part of silk· 
worms, and of the caterpillars of butterflies, CU$t olf 
their cuticles seven times, and some insects even ten 
times, before they pass into the state of chrysalis. 

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

THE BONES. 

The bones 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 
fixeq at the top of the vertebral col umn, or bones of the 
back: in the centre of these bones, is a hollow space, 
destined for the 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. 

At 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. Their 
curvature forms a cavity, which is called the chest, and 
contains the heart and lungs. 

At the lower 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 SDrt 'Of hDIlDw space 
termed the pel viI! Dr bason. 

At the upper part 'Of the ribs, are the shoulder blades, 
into which the upper extremities are articulated Dr 
jDinted; and at the IDwer part of the pel vis are articu. 
lated the lower extremities. 

The fDrm, magnitude, and mode of junction of bones, 
vary, according to the design which they are intended 
to serve. Where 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 lingers and toes, and the mechanism 
of the wrist and anele, a facility givcn 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 
ball 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, Dr 
clavicle. 

The ends 'Of bones are cDvered with a gristly sub· 
stance, called cartilage, which, together with the oil, or 
synovia, as it is called, which is secreted in every flint, 
prevents them being injured by the constant friction \0 
which they are p.xposed. 

The bones, hard and substantial as they appear, were 
originally nothing more than soft pulp, contained within 
a membraneous covering, which gradually became 
harder, and, at the proper period, acquired solidity suffi. 
cient for all the purposes of life. The younger a person 
is, the greateris the quantity of jelly; and in old people 
there is a much larger proportion of ossified matter. 
Some fish have their bones composed entirely oC car-
tilage, as the shark, skate, stu~geon. . 
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In some animals the bony- structure. IS on the oUtside 
or the body, as in all tbe testaceous tribeS; whiCh are 
enclosed in one or more shells; as the oyste:r; snail, 
whilk, &c.; and also in the crustacea, wbich comprise 
the crab, lobster, shrimp, &c. . 

In the crustaceous, as well as in the testaceou8, there 
il\! a power of renewing the shell in case of injury, which 
in the former, not only extends to the shell, but Iikewl8!' 
to the limb itself. Lobsters and crabs, are sometimes, 
after thunder-storms, found to be entirely without their 
claws, which require some time for reproduction •. 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 tbeir 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 the~ 
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 TIlE HUMAN BODY. 

challenge any man to produce, in the joints and 
pivots of the most complicated, or the most flexible 
machine that was ever contrived, a construction more 
artificial, or more evidently artificial, than that which 
is seen in the vertebrre ofth!! human neck. Twothing~ 
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. . For these purposes, two distinct contrivancllll 
are employed. First, the head rests immediately upon 
the uppermost part of the vertebrm, and· is united to it 
by a hinge-joi"t; upon which joint. the head play!l 
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freely forward and backward. But then the rotatory 
motion is unprovided for: 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 
hone 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. When 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; 
firm, 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 to be a pipe for the safe 
conveyance from the brain, of the spinal marrow; a 
I>ubstance 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 upon 
it is followed by paralysis, or death. Now the spine 
was not only to furnish the main trunk for the passage 
of the medullary substance from the brain, but to give 
out, in the course of its progress, small branches, which 
being afterwards indefinitely subdivided, might, under 
the name of nerves, give, to every part of the body, 
the power of feeling and motion. The same spine was 
also to serve another purpose, not less wanted than the 
preceding, viz. to afford a basis for the insertion of the 
muscles, which are spread over the trunk of the body; 
in whieh trunk there are not., as in the limbs, cylindrical 
bones to which they can be fastened. The spine had 
likewise to furnish a support for the ends of the ribs to 
Test 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 the june. 
lion, give to the chain its firmness and stability; the 
number 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 in 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 rest. But as 
a settled posture is inconsistent with its use, a great 
difficulty still remained, which was, to prevent the 
vertebral shifting upon one another, so as to break the 
line of the canal aa often as the body moves or twists. 
But the vertebral, 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, 
almost entirely upon the intervening cartilages, or 
gristle, the springiness and yielding nature of whose 
substance 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 
vertebral; two on each edge. When the vertebral are 
put together, these notches, exactly fitting, form small 
holes through which the nerves issue out in pairs, in 
order to send their branches through every part of the 
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body, /lnd with an €qual bounty to both sides of lhe 
body. 

The structul'C of the spine is not in general different, 
in different animals. In the serpent tribe, however, It 
is considerably varied; but with strict reference to the 
convenience of the animal. For, whereM in qua:drupeds 
the numbm' of vel'tebrre is from thirty to forty, in the 
serpent, it is neurly one hundred and fifty: whereas, in 
men and quudruped~ the surfaces of the bones are flat, 
and these lIat surfaces laid one against. the other, and 
/YOllnd tight by sinews; in the serpent, the bones play 
one withilt the other, like a ball flIld socket, so that they 
have a free Illotion upon one another in every direction; 
that is to say, in men "anel quadrupeds, firmness is more 
consulted; in <serpents, pliancy. " 

rALEY'S Nat. T/r,eowgy. 

TilE MUSCLES. 

The muscles are distinct portions of flesh, capable of 
contraction and relaxation. They are composed of 
fibres of two kinds; the one 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, and 
are of a harder texture, and 9f a white glistening 
colour: if these are formed into a round, slender cord, 
they are called tendons. What we commonly term 
lIesh, as the leaQ of mellt, is the substllnce of the mus. 
cles. The fibres of which they Ilre composed are ex· 
quisitely fine. 

The muscles are genemlly attached to the bones, by 
means of tendons, and are so artfully situated, that 
whatever motion the joint annexed is capable of per. 
lorming, the muscle is adapted to produce il; The 
knee, Ilnd the elbow, furnish examples of this agree
mnn!. Both being hinge joints, formed to move back. 
",t/·ils or" forwards, the muscles belonging to the,. 
~lrc placed pc1rallel to the bone, so as, \)y their contraa 
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tioR or relaxation, to effect that motion, and no other. 
The shoulder and the hip joints, by their construction, 
admit a sort of sweeping or circular action, and are 
accordingly supplied with muscles adapted to it. 

A joint unfurnished with suitable muscles would 
be motionless; muscles deprived of the joint, would be 
unavailing. They are necessary to each other; and their 
union displays the highest marl(s of wisdom and goodness. 

The red colour of the muscular 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 80 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 
altogether by their ramifications; and in an attempt to 
follow the branches of its nerves, they would be foWid 
to be equally numerous. • 

When a muscle is in action, the tibres 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 withiu 
us; such is the heart, which is itself a muscle: and the 
muscular fibres that occasion the necessary motioos 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 musles, bends a limb, another extenda 
it; one elevates a part, another depresses it; one draws 
it to the right, another to the left. By these 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 
deioribed, and their uses ascertained. It ha, t>eell said 
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that not less than a hundred are employed every time 
we breathe: yet we draw our breath every moment, 
without considering, or even being sensible of the vast c 

and complicated apparatus that is necessary to effect it. 
The least impediment to our breathing throws us into 
the greatest distress; but how little do we value the 
inestimable blessing, till disease or accident makes us 
sensible of its enjoyment. 

The exquisite and delicate mechanism of different 
parts of the frame claims our highest admi"ration; but 
our wonder is greatly increased, when we consider, that 
it performs its different functions for fifty or sixty years 
tngether, with very little diminntion of its power. 
What hinge could the most skilful workman contrive, 
that might be used as often as our elbow.joint is, for so 
long a term, without being disordered or worn out 1 
Have we not here a strong proof of the vast superi. 
ority of the works of God, to the most ingenious con· 
trivances of man. 

Those important facuitip.s 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 numcrous, and so im
plicated with one anothef, that the nicest disseetof!> 
cannot traC") them; yet they afe 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 economy 
is preserved. The muscles are every where difl"used; 
they lie close to each other, in layers, as it were, ovef 
one another, after crossing, sometimes passiag through, 
and even imbedded in one another, yet each at perfecl 
liberty to perform its peculiar office, without inter. 
rupting the power of its neighbour. 

The action of mnscles is oftep required where theil 
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, reo 
sembling wires. lfthe mwoclcs, which move the fingen., 
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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 incoo. 
venient thickness. They are, therefore, disposed in thlt 
arm, and even up to the elbow; from this position they 
act by long tendons, strapped down at the wrist by 
ligaments, beneath which they pass to the fingers. The 
same artful arrangement is observed in the muscles that 
give motion to'the toes, and many of the joints of tho 
foot. Instead of swelling and distol'ting the foot, they 
form a graceful enlargement of the calf of the leg. The 
variety in the figure of the muscles, according. 10 
their situation and office, is likewise beautifully con· 
trived; some have double, some triple tendons; others 
none: in some places, one telidon belongs to several 
muscles; in other places, one muscle to several tendons. 

One set of muscles enables us to move a certain paJ.' 
one way, and a different set enables us to move it 
another way. That we have the power to frown, smile, 
cough, breathe, to 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, sp~ak, or sing, swallow, open or shut 
our months, 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 
God, and that the work is his: for nothing short of infi. 
nite il1telligence, could have produced any thing so 
IlQa:plicated and so perfect. 

THE TEETH. 

T?e functions of circulation and of respiration are 
~arrled on by means of organs situated in a cavity, 
which is called the chest, or thorax. The organs which 
are concerned in the preparation of the food, and ift 
nutrition, lie in a cavity beneath, called the cavity of 



d1) 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 pancreas of 
sweet-bread. These two cavities are separated by a 
partition, called the diaphragm, or inedriff, which i3 
partly of a fleshy, and partly of a membraneous nature, 
and readily 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 f!'Om the 
mouth. 

The first action, to which the food is subjected, is 
mastication, 01' chewing, and for tius 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 seem 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 use; 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, 
arc 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, f!'Om their never being shed, called permanent. 

The teeth in man are composed of two parts; a 
bony, whICh constitutes the body of the tooth, and is 
very ~imllar to real bone, and a bright, smooth, thin 
external covering, called the enamel. The part whieh 
is out of the jaw, is called the crown and neck: wlrile 
the fangs, or roots, are planted deep in the jaw. 
There is a small cavity in the body of the tooth, which 
descends in the form of a small tube into the fangs. and 
contains the vessels ana nerves, which were employed 
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in the original formation, and subsequently is the nu •. 
trition of the tooth. This is the structure of the testa 
in the omnivorous and carnivorous animals; but in the 
graminivorous, the enamel descends into the body of 
the tooth, and by forming several perpendicular layen, 
enables the tooth to resist the attrition necessary in mas. 
tication; if there were only one . layer of enamel, it 
would be soon wore off. Between the teeth of the am. 
nivorous, and carnivorous anim!fls there is also a 
difference. 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 temporary 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 there RIle 
eight, na.mely, four 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 permanent teeth are thirty. 
two in number. These are, as in the temporary, eight 
incisors, and fuur cuspidate; 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 
denominated· 'dentes sapientia, or teeth of wisdom, from 
their not appearing till ad utt age. The cause of this 
increase of teeth, is, that there is a very great dispro. 
portion between the magnitude of the jaw, in the young 
and adult; and as the teeth, from their nature and mode 
of growth, do not admit of any increase of size, it was 
necessary, when the jaw became larger, that not only a 
supply of larger teeth, but additional teeth should be 
given. . 

Many of the carnivorous animals are beasts of prey, 
and their teeth are .part of their natural weapons gf 
attack. The tusks, or canine teeth, are, in such ani· 
mals, and indeed in some others, as the hog, very fur. 
midable instruments of offence. 
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Cattle and sheep, whose front teeth are confined to 
biting the grass, have them sharp, and the enamel of 
these teeth covers their outside only, as in man; but 
neither cattle nor sheep have incisors, in the upper jaw. 
In horses, where both the front teeth and the molares 
are employed as grinders, the enamel is distributed 
through the body of the tooth, in both descriptions of 
teeth, in the same way as in graminivorous animals. 

There is a very curious di/rerenee in the disp0sition 
of the enamel in the African and Asiatic elephant, 
which is worth notice. In the African, it is always in 
the form of transverse lozengE's, which touch each other 
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 a slight 
inspection, whether the tooth has belonged to the one Of 

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 broken or 
torn away. The same is the ease in a species of skate, 
which has teEth of a similar kind, and is apt to have 
them injured, by breaking the shells of lobsters, crabs, 
&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 which communicates with a poison gland 
situated below the eye. This tooth, in ordinary cir. 
cumstances, lies flat; but it is capable of being erected; 
and then, either on biting, or by the action of the same 
muscles which erect it, the poison gland is pressed 
upon, and a minute portion of the poison forced through 
the hole of the tooth into the wound. The poison fang 
is very apt to get entangled and broken; but there is a 
provision for its supply, in the germs of future fangs. 
which exist as pulp, in little bags in the jaw: the new 
fangs become ossified, and assume the office of the ola 
ones. 
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THE DIGESTION. 

During the action of chewing, the food is mixed 
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, into the <:esophagus, or gullet, at the 
extremity of which is the stomach, into which the food 
is deposited. 

We may here mark a wonderful contri vance. The 
passage from the mouth to the windpipe, lies imme. 
diately 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 ilB 
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. Were this passage left open, we 
would be in danger of being choked by every morsel we 
endeavoured to swallow. 

The stomach is a kind of membraneous bag, not 
\'ery unlike the bag of a bag.pipe, lying across the 
body, and having two openings: the upper, towards 
the left .side, by which it receives food from the gullet, 
called the cardia; and the lower, on the left side, 
called the pylorus or janitor, bY,which the food passes 
into the intestines. Its inner surfaoe consists of a soft 
membrane, called the mucous, or villous coat, which is 
carried through the whole alimentary canal; its middle 
coat is muscular, and, by means of this coat, the sto. 
mach has the power of emptying its contents; its outer 
is a membraneous covering, common to the stomach, 
intestines, and all the other orga,ns contained in the 
cavity of the abdomen. At the pylorus is a contrac
tion, which prevents the too ready passage of the fuod 
downwards. Between its coats are several small glands 
which secrete, and pour into the stomach, a fluid called 
the gastric juice, which dissolves the substances takeD 
into the stomach, converts then> 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 coat.q 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. 

When food has undergone the change which it is 
meant to sutler in thE' stomach, it passes through the 
py lorus or lower orifice, into the intestines. 'When the 
f"orl has passed into the intestines, it receives the nite, 
which is a secretion from the liver; anr! the pancreatic 
iuice, 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 capable of afford. 
ing c!LyTe, which is a fluid like milk. This fiuirl is takell 
up by small v('ssels, caller!lactea1.~, 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 llourishm<'nt 
to the whole system. That part of the food which 
cannot afford nourishment, is carried off as excrementi
tious mattcr. 

All carnivorous animals have st'lmachs nf the same 
kind: and in them the digestive organs arc of the more 
sirrlpie kind, as animal foorl is mnre pasily converted 
into chyle. Many birds not only take in portions 
of gravel to assist their digestion; hut, as thcy.have 
no teeth, and can divide their' h)ll in but a very 
imperfect manuer with their bills, the gizz:lrd is given 
them for the purpose of doing so. The g-izznrd is a 
muscle in the stomach with two borlies, called there. 
fore the digastric, calculated to press any substance 
very strongly between the two parts of whICh it con
sists. But as the gizzard could not perform \pe whole 
of the duty at once, there is a bag, or pnlargement of 
he gullet given to many birds, called the cr"op, which 
"situated in the front of the chest, at some distance 
rrom the gizzard. In this the hard ami dry food is 
lIlacerated; it is tllen let into the gizzard, where it is 
bruised and divided, and mixed with the gastric juice, 
which is secreted b,! rrlands ncar the cntrance of tht> 



gizzard; and thus the oh9,nges' are produced upon the 
food, which fit it for nourishment. 

The crop, in such birds as have it, is principally to 
be viewed as a repository, in which the. food is first 
softened, and then transferred to the gizzard. But in 
all birds of the dove kind, and it is supposed in parrots, 
macaws, and cocatoos, the crop, both in the male amI 
female, is endowed with the power of secreting a· fluid, 
which coagulates into a whitish curd, and is employed 
to feed the young for two or three days after hatching. 
It is then found to be mixed with some of the common 
food; and as the pigeon grows older, the proportion of 
common food is increased; so that by the time it i. 
eight or nine days old, and able to digeHt common food, 
the secretion of the food in the old bird ceases. 

In some of the crustaceous animals, as the lobstel 
and crab, the division of the food is accomplished by
tIleans of teeth placed in the stomach. These teeth 
are of the malaris 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 food from passing on till it is sufficiently divided. 
The stomaoh 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, arB 
parted with, when the anim",ls cast their shells. The 
tooth-like processes at the entrance of the mouth, which 
are sometimes represented as te~th, 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 belong8 
to the cow, the sheep, the deer, the camel, and other 
animals which usually chew their cud. In these 
animals there are four stomachs, which are concerned 
in digestion. The first. stomach receives the food aftel 
a slight mastication ; thence it goes into the second 
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called the honey-comb; and when it has been macerated 
lor some time, it is carried UD into the mouth_ It is 
then chewed, and passes into the third stomach, or 
many-plies; whence it goes into the fOUlth, or read, 
the proper digesting stomach, where its conversion into 
chyme is completed. The anilnal seems to have the 
power of sending the food at once into the second, 
third, or fourth; and this they do according to the 
facility with which the different kinds of food may 
be digested. For instance, cows in the north of 
Scotland, and the Hebrides, are occasionally fed on 
fish, which docs 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 second stomach consists 
of cells, and is solely appropriated to the reception of 
\\·atC'r. By means of a curious muscular structure the 
orifices of these cells are closed, and the water pre
served from being mixed with the food. It is this 
peculiilr structure, which in the camel, dromedary, and 
lama, fits them tf) live in sandy deserts, where the 
supplies of water ure so precarious. Bruce mentions 
.hat four gallons were taken out of the stomach of a 
,amel, during one of his journeys in the desert, when 
~lere was ·much distress for want of water. 

THE HEART. 

The heart. is the grand reservoir of the blood. 
,henee it flows through the arteries to the utmost 
Ixtremities of the body, and is conveyed back again by 
lhe veins. This organ is situated in the thorax, or 
chest, between the two lobes of the lungs. In man it 
IS placed almost cross-wise.-Tho base, or broad part, 
is directed towards the right side, and the point 
towards the left. It is securely enclosed in a mem
Lraneous sac, or pouch, which contains a fluid that 
gives smoothness to its surface, and ease to its motions. 
The substance of the heart is entirely fleshy or 



muscular. Its basis from which the great blood 
vessels originate, is covered with fat, "and it has" two 
hollow appendages, called auricles. ' Within, it is di. 
vided into two cavities, or ventricles, septratlld from 
each other by a fleshy partition. Th~ use of thefl8 
ventricles and auricles is to circulate the blood througn 
the whole body, by means of the power of contraction 
and enlargement which the heart possesses from illl 
numerous fibres, that surround it ,in a' spiral direction. 
When these fibres are contracted, the sides of the 
muscular cavities are necessarily squeezed together, so 
as to force out of them any fluid which they may 
contain. By the relaxation of the same fibres, the 
cavities become dilated, and of course prepared to 
admit any fluid which may be poured into them. The 
great trunks, both of the arterjes, whieh carry out the 
blood, and ·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 threugh them the 
valves close, and a return is thus rendered impossible. 

You may peroeive, by this- aooount, that there is -a 
continual exohange 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 constraction and dilata. 
tion succeed each other with great rapidity; and by its 
re.action 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 85 pounds; 
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and that about two ounces pass on from the heart at 
each pulsation. In this way, at 70 pulsations in a 
minute, 140 ounces will pass through the heart in a 
minute, or 8400 ounces in an hour. Hence thc whole 
quantity of blood contained in the body, supposing it 
to be 25 pounds, will pass through the circulation in 
about three minutes, or about 20 times in an hour, or 
480 times in a day. When we consider the same 
process in the larger species of animals, it strikes the 
mind still more forcibly. Dr. Hunter 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. 
tity of 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 principle~ 
in man and in quadrupeds. 'Ve 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 microscope, 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 polybody or fern; and in everyone of these 
branches, the blood may be traced, running to the end 
through the artery, and conveyed back again, by a vein 
of the same size with the artery, and liid in the same 
direction. In this part may be seen above thirty 
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 many amphibious animals, frogs for ex. 
ample, have but one ventricle to the heart. 

The chief distinction l5etween the arteries and veins 
lies in this, that the art('rics convey the blood from the 
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aMtt; the veins carry it back again. In order to 
ettect this purpose, the veins are continued from the 
extremities of the arteries, and, in general, every artery 
is accompanied by its corresponding vein. 

That we may clearly understand the subject before 
us, let us' suppose two trees, united to each 'other by 
the extremities of their branches at the top, and their 
trunks terminating at the same point at the bottom j 
ea:ch being hollow from the roots to the tips of the 
smallest twigs, and filled with a fluid which circulates 
incessantly from one through the other. Let U8 

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. 

, numerable ramifications, to all parts of the body; it 
arises from the left ventricle of the heart. The pul. 
monary artery originates from the right ventricle, and 
enters the lungs, where its branches are spread out 
on the air.vessels: by this means the blood is acted 
upon by the air which we inhale, and undergoes ,8' 

certain change which is essential to our well.being. 
All the veins" which bring the blood from the upper 
extremities, and from the head and heart, pass into a 
,arge vein called the descending vena cava; those 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 
heart, and open by one common orifice into the right 
auricle. 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 design, that they 
admit the blood to flow from the extremities, but oppose 
its returning 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 plainly observed in the web of a frog's foot. 



ltESPIRA TION 

In forming the organs of respiration in the h~her 
orders of animals, the Creator has had two great objects 
in view: the one, that of forming the voice; the other, 
that of completing the charges which are requisite fol' 
adapting the blood to the functions, which it is intended 
to perfurm in the animal economy. 

The organs of respiration cOllsist of the larynx, the 
trachea, or windpipe, and the lungs. The larynx is the 
projecting part, which you can see and fed at the upper· 
part of the throat. It is the commencement of the 
windpipe, and is the organ in which the voice is funlled. 
The windpipe is the tube which is connected with this, 
and is divided first into two, and then into smaller 
branches, called bro\whia, which at last terminate ill 
small ceils, that form the minute structure of the lungs. 
These organs can only be considered as subservient to 
the more immediate functions of respiration. There 
are other parts, which are necessary for carrying on 
the mechanical process of admitting and ejecting the air 
~om the lung8, and these in man and quadrupeds are 
principally a very large and strong muscle, called the 
diaphragm, which separates the cavity of the abdomen 
from the thorax; and various small muscles which lie 
between the rib •. 

The mechanism employed in dilatation and expansion 
is exccedingly simple. The contraction of the diaphragm 
forces down the abdolllinal viscera, and thus enlarges 
the 'cavity of the chest dow'nwards, while the action of 
the muscles between the ribs raises them, and produces 
an expansion in another direction. The necessary effect 
of thi~ increase of size is, that the air rushes into the 
windpipe, to supply the voi,l which would otherwise 
occur; and when the diaphragm and intercostal mus
cles cease to act, and !'N'''''IP rclaxl'n, the elasticity of 
tte cartilaginous parts of the chest, but more particularly 
the tendency of the muscles of the ahdolllcn to recover 
themselves, have the effect of diminishing the cavity of 
the chest, ~nd of tl>u.!3 forcing out from the lungs, the 



air which has been received by inspiration. The alter. 
nate dilatation and contraction of the chest, which Ibul 
takes'place, constitutes the act of respiration, which 11 
partly dependent on the will, and partly independent of 
It., The lungs are of a light, spongy texture, one in 
each cavity of the chest, capable of e;wimming in water, 
,separable into Bub-divisions called lobes, and cove~ed 
With a membrane called the pleura, which doubles back, 
and lines the cavity of the chest, ,as the peritoneum does 
the cavity of the abdomen. The lungs are verylarg~ly 
Ilupplied \vith blood-vessels, of which some appear to be 
destined for the nourishment of the organ; but, by far 
the principal part convey the blood from the right side 
of the heart, in order that it may, afiet" minute division, 
'and diffusion over the air-cells, be exposed'to the infta. 
ence of the external air, and be carried back to the heal't 
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 coloql". A!ler 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 beilD freely expos4d 
to' the air of the atmosphere, which is continually reo 
cel ved 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; ana 
seventy.nine parts of azote, called also nitrogen, or the 
un respirable part, with a small portion, not exceedisg 
two per cent. of carbonic acid gas. 'When an animal is 
confined in a certain quantity of atmospheric air; a part 
of the oxygen disappears, and an augmented quantity of 
carbonic acid gas is found ~ have been produced .• Now, 
it is supposed by physiologists, that part of the oxygen 
is ,absorbed by the blood, giving it its florid red 'colour, 
and is carried through the body, that by its union with 
other clements it may form a species of diffused combus
~ion. This preserves a more uniform' temperature than 
If ~he animal heat were produced only in the lungs, 
whICh are at a considerable distance from the extremities, 
and ate not united with them by substances well calcu. 
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tated to transmit heat. Thel remainder changes thi! 
venous Mood in the lungs, by abstracting carbon, and 
forming carbonic acid; this may be easily shown by 
passing the air from the lungs throu~h lime .water, which 
will become turbid by the formatIOn of carbonate of 
lime. 

Physiologists have differed very much as to the quan. 
tity of air taken in' at each inspiration. It would 
!lppear, however, that about 40 cubic inches of air are 
taken in at an ordinary inspiration; and. if we suppose 
,hat we respire sixteen times in a minute, we shall respire, 
:luring 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 demands on the atmosphere, by 
the many millions of human beings who inhabit the 
earth, and the countless numbers of animals which reo 
quire a constant supply of air, the oxygen should not be 
consumed, and the air itself contaminated. God, how. 
ever, has wisely provided fDr the removal· of what if! 
noxious, from air, and for the supply of what is whole. 
some. Carbonic 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 {!)f 
the absorbed carbonic acid gas, the carbon forming 11 

part of the substance of the plant, and the oxygen, which 
had· been united with it, being thrown out .. 

The influence, exercised by respimtion, in the animal 
economy, is pretty much the same in all animals; but 
the mode, which we have described, principally applies 
to man and quadrupeds. In birds, there are some im. 
portant modifications; in fish the air is applied to the 
blood in the gills, through the medium of the water; in 
amphibious animals, the principal characteristic is, that 
the whole of the blood docs not circulate through- the 
lungs, and tbat they can bear the interruption of respi. 
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lation without injury; but in the insect tribe, and most 
of the inferior animals, there are, various tubes, or tra
chere, which ramify over the body, and open externally 
by apertures, or stigmata, as they are called, by means 
of which the air is received' and expelled: so that We 
witness 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 the fUl:~tions of respiration in 
birds, are exceedingly curious. In this class of animals, 
their lungs are small, flattened, and lie close to the breast, 
but there is no diaphragm, and \here is no alternate 
expansion of the lungs, as in mammalia. In them, the 
lungs have several openings, by means of which they 
communicate with various 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 passage, 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, birds have the power of increasing Or 
diminishing their specific gravity, so that they can, not 
only walk on the earth, but soar in the heavens, in all 
the varieties of density of atmo"phere, which a greater 
or smaller proximity to the earth necl!ssarily occasions. 
No strength of wing could poise a terrestrial animal in 
'air, unless there were the power of admittinO' air into the 
inmost recesses of the body, as happens itf birds; and 
this has becn so carefljlly attended to in them, that the 
cells extend even among the muscles of the body, whE)re 
they are particularly large in the soaring animals, as the 
eagle, hawk, stork, and lark. Those birds that pounce 
and ~hose that dive, are enabled. to do so with great 
ve.loClty~ by sudd~nly compressing their body, which 
dn ves aIr out, an? 1Il.cre~ses their specific gravity. The 
b~rrels of the qUIlls 1Il bll'ds, too, are hollow, and contain 
aIr; and it is said, that it is in some measure owing to 
the power of diminishing or increasing the contained 
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quantity, that the turkey, bulfinch, &0. are able to pro. 
duce the quick and voluntary erection of their plumage. 
We may mention here, that the power which birds have 
of admitting a large q ualltit y 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 applied to the 
gills through the medium of the water. The gills are 
covered with a large flap, or operculum, which is edged 
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. 'When the animal breathes, that is, when 
it wishes water to be applied to the gills, it acts with the 
muscles of this flap so as to render it convex;. this can
not be done, it is clear, without producing a vacuum 
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 gills, filling up 
the space made by the changed form of the flap, and 
thus applying itself to the minute ramifications of blood
vessels diffused over the gills. 'When the air contained 
in this water is no longer equal to its purpose, the water 
passes away through an air. opening at the edge of the 
operculum, whioh the animal has the power of making; 
and by a repetition of the process, a fresh supply of 
water is obtained, and thp function of respiration kept 
up. Fish could not live in water from which the air 
has been expelled by boiling; and when a small pond is 
frozen over, the fish die unless an opening is made to 
admit the air. 

There is, in fish, a part of structure' somewhat ana. 
logous to the air-cells in birds, namely, the air-bladders, 
or swimming-bladders, which are given to them, as the 
cells are to birds, for the purpose of increasing, or dimi· 
nishing their buoyancy. These bladders are placed 
close to the back-bone; they vary in size, shape, and 
number; and arc wanting, or very small, in such fish 
as are generally confined to the lowest depths. They 
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form what is called the sound of fish: a part which 
gourmands prize highly. When the air.bladder is rup
tured, the allimal loses the power of raising itself, and 
lies on its back, from the adJitional 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 hirds. The air is pro. 
cured from the vessels circulating in the membrane 
which composes the air.hladders; these vessels having 
the power of secreting the air._ The air.bladder is ordi. 
narily full, and is then capable of being acted upon, and 
compressed, either by the ahdominal 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 
150 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 (;ent. Pike, carp, roaches, 
and perch, which are fresh. water, and there'fore shallow. 
water fish, have only from 3 to 5 per cent. of oxygen. 

There is a curious mode of respiration employed by 
frogs, toads, cameleons, and some others of the amphibi. 
ous tribe, which is, that the animal, inst:ead of breathing 
through its mouth, keeps its mouth shut, receives air 
through its nose, and by means of the muscles of the 
jaws forces it into the lungs, from which if is returned, 
through the nostrils, by the action of the muscles of the 
abdomen-there being no diaphragm. -With this can. 
formation, those animals would be suffocated if their 
mouths were kept open. 
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SECTION IV. 

INTRODUCTION TO NATURAL PHILOSOPHY 

Natural Philosophy, in its most extensive sense, has 
for its province the investigation of the laws of matter, 

'that is, the properties of matter; and it may be divided, 
into two great branches. The first and most important 
(which is sometimes called Natural Philosophy, by way 
of distinction, but more properly Mechanical Philosophy) 
Investigates the sensible motions of bodies. The 
sebond investigates the constitution and qualities of all 
bpdies, and has various names, according to its different 
objects. It is called chemistry, if it teaches the pro
perties of bodies with respect to heat, combillation with 
one another, weight, taste, appearance, and so-forth; 
Anatomy and Animal Physiology, if it teaches the 
structure and functions of living bodies, esp'ecially the 
human ;-for, when it treats of the functions of other 
animals, we term it Comparative Anatomy. It is called 
Medicine, if it teaches the nature of diseases, and the 
means of preventing tbem, and of restoring health: 
Zoology, if it teaches the arrangement or classification, 
and the habits of the different lower animals: Botany, 
including Vegetable Physiology, if it teaches the 
arrangement or classification, the structure and habits 
of plants: Mineralogy, including Geology, if it teaches 
the arrangement of minerals, the structure of masses 
in which they are found, and of the earth composed of 
these masses. The term natural history is given to the 
three last branches taken together; but chiefly, as far, 
as they teach the classification of different things, or 
'he observation of the resemblances and differences of 
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the various animals, plants, and ungrowing substances 
in nature. 

Here we may make two observations. The first is, 
that every such distribution of the sciences is neces. 
lIarily imperfect; for one runs unavoidably into another. 
Thus, Chemistry shows the qualities of plants with 
relation to other substances, and to each other: and 
Botany does not overlqpk those same qualities, though 
its chief object be arrangement. So Mineralogy, though 
principally conversant with classifying metals and earth, 
yet regards also their qualities in respect of heat and 
moistllre. So Zoology too, beside arranging animals, 
desoribes their structures like comparative anatomy. 
In truth, all arrangement and classification depend UPOl\' 
noting the things in which the objects agree arid differ; 
and among those things in which animals, plants, and 
Vlinera\s agree or differ, must be considered the ana
tornical structure of the one, and the chemical qualities 
of the other. Hence, in a great measure, follows the 
aecond observation, namely, that the sciences mutually 
~!lSist each other. Thul!\, ari\hmetic and algebra aid 
geometry, ~nd the purely mathematical sciences aid 
mechanical philosophy; mechanical philosophy, in like 
manner, assists chemistry and anatomy, especially the 
\a.tter: -and chemistry very greatly assists physiology, 
mcdictne, and all the branches of natural history. 

The first great head, then, of natural science, is 
mechanical philosophy; and it consists of various sub. 
divisions, each forming a scienctl of great importance. 
The most essenHal of these, which is indeed (uuda.
J;Ilental, and applicable to all the rest, is oalled d'!fRlJ'11'ics, 
from the Greek word signi(ying power or force. It 
teaches the laws of motiqn in all its varieties. The ap
lllication of dynamics to the calculation, production, 
and direction of motion, forms the science of mechanics, 
!iOmetimes called practioal mechanics, to distinguish 'it 
from the more general use of the word, which compre. 
hends every thing that relates to motion .and force. 

The application of dynamics to the pressurA and 
nlOtion of fiqidfl, constitutes, a science, which receives 
diffe:rcQt appellations aocofQing as the (lqid.s. a,:re heary 
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and liquid, like water, or light anti invisible like air . 
. In the former case it is called hydrodynamics, from thE' 
Greek woids signifying 1cater and power; in the latter 
pneumatics, from the Greek words signifying breath or 
air. And hydrodynamif)s, is divided into hydrostatics, 
which treats of the weight and pressure of liquids, 
from the Greek words for balancing cf water, and 
hydraulics, which treats of their motion; from the 
Greek word for several musieal instruments played 
with water in pipes. 

Library cf Useful Knowledge. 

GENERAL PROPERTIES OF BODIES. 

There are certain properties, which appear to be 
common to all bodies, and arc hence called the essential 
properties cf bodies: These arp, Impenetrability, Ex
tension, Figure, 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 ;-for 
two bodies cannot exist in the same place at the same 
time. A liquid may be more easily moved than a 
solid body; ,yet it is not the less substantial, since it is 
impossible for a liquid and a solid to occupy the same 
spaoe 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 liquids, but 
no less impenetrable. If we endeavour to fill a phial 
by plunging it into a basin of water, the air will rush 
out of the phial in bubbles, in order to make way fOI 
the water. 

If a nail be driven into a piece of wood, the nai! 
penetrates between the particles of the wood, by forcing 
them to make way for it; for not a single atom of the 
wood remains in the space which the nail occupies. 
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Exte1l8ion. A body which occupies a certain space, 
lUust necessarily have extension; that is to say, length,. 
preadth, and depth: these are called the dimensions of 
extension, and they vary extremely, in different bodies. 
The length, breadth and depth of a box, or of a 
thimble, are very different from those of a walking. 
stick 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. 

Divisibility is a susceptibility of being divided into 
-an indefinite number of parts. Take any small quan. 
tity of matter, a grain of sand, for instance, 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 singlelpound of wool may be spun so fine as to ex
tend 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 
diffused throughout the whole of the liquid. Odorife. 
rous bodies afford an example of the same thing. The 
?dour or smell of a body is part of the body itself, and 
IS produced by very minute particles or exhalations, 
which escape from odoriferous bodies, and come in 
actual contact with the nose. 

When a body is burnt to ashes, part of it appears to 
be destroyed; the residue of ashes, for instanoe, is very 
small compared to the coals which have been consumed. 
In this case, that part of the coals, which one would 
Buppose to be destroyed, goes off in the form of smoke, 
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wbich, when diffused in the air, becomes invisible. Bu.t 
we must no~ imagine that what we no longer sea np 
bnger exists. The particles of smoke continue stilll>9 
be particles of matter, as much so as when more closely 
united in the form of coals. No particle of matter is 
ever destroyed; this is a fact which must constantly be 
remembered. Every thing ill nature decays and cor· 
rupts in the lapse of time. We die, and our bodies 
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 apple 
be cut in two, in addition to the round surface, tbere 
will be two flat surfaces; divide the halves of the apple 
into quarters, and two more surfaces will be p~o. 
duced. 

Though divisibility is very often incluilcd among the 
essential properties of matter, chemistry teaches us that 
the ultimate clements 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 motion or rest; but to be endowed with a 
power cif re8i~t;ng snch a change. It requires force to 
put a body which is at rest in motion; an ,l.\l'ertioo of 
strength is also requisite to stop a body which is already 
in motion. The resistance of a 'hody to a change of 
state is, in either case, called its inertia. In playing at 
crtcket, for instance, considerable strength is requircd 
to give 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 c...,es to move, 
therefore, it must be stopped by some other cause or 
power, which you will understand better after we have 
treated of the next and last general property of bodi~s. 

,Attractilm is the general name under which we may 
incll1de all the properties by which atoms of matter act 
on each other, so as to make th,·Jn approach or con
tinue near to oue anoth\lr. Bodl{)>«consist of infinite.ly 
small particle$ or matter, each of which possesses the 
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power of attracting or drawing. to'Yardsit,.and Wlitiqg 
with any otlier particle sufficiently near to be wlthili 
the influence of its attraction. This power canriot be 
recognized in minute particle~, except when they are 
in contact, or at least appear to be so: it then makes 
them stick or adhere together, and is hence called the 
aUraction rif cohesion. Without this power solid bodieit' 
would fall to pieces, or rather crumble to atoms. ' 

The attraction of cohesion exists also in liquidl!; it 
is this powcr which holds a drop of water suspeiJ,dtia'at 
the end of the finger, and keeps the minUle' watery 
pafticles, of which it is comi'Osed, united. But as thl~ 
power is stronger in proportion as the particles of bodie. 
s re more closely united, the cohesive attractions of solio 
bodies is much greater than that of fluids. It is owing 
to the different degrees of attraction of different 8Ub:· 
stances, that they are hard. or soft; and that liquids are 
thick or thin. The term density denotes the degree of 
closeness and compactness of the particles of abo~y;, 
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 
that property of bodies, by which they contain II 
certain quantity of matter. under a certain bulk or 
magnitude. Rarity implies a diminution of density, 
thus we should say, ~lat mercury or quicksilver wa~ a 
very dense fluid; etiter, a very rare one. We judge of 
the density of a body, by the weight of it; thus we 
say, that metals are dense bodies, wood, comparatively 
a fare one. ' 

Capillary attraction is an interesting variety of thl' 
attraction of cohesion. In tubes of small bore, liquid9 
rise a certaIPheight within them, from the cohesive at. 
!ract!on between the particles of the liquid and the 
mterlOr surface of the tube. The smaller the bOre 
the higher will the liquid rise. All porous substances. 
such as sponge, bread, linen, &c. may be considered'a, 
oollectlons of capillary tubes. If you dip one end of 8 

lump of sugar into water, the water will rise in it and 
wet it considerably above the surface of that into ~hicb 
you dip it. Capillary attraction probablY CQIltributea to 



jle rise and circulation of the sap in the bark and wO\.d 
tf vegetables. 

AUraction of gral,i/ation differs from that of cohesion. 
masmuch as the latter infiuencf's the particles of bodies 
at imperceptible distances, whereas the former acts upon 
masses, and at any distance, however great. Let u~ 
take for example, a very large body, and observe 
whether it does not attract other bodies. What is it 
that occasions the fall of a hook when it is no longer 
supported ? You will say that bodies have a natura. 
tendency to fall. That is true; but that tendency i~ 
produced by the attraction of the earth. The earth 
Being much larger than any body on its surface, draws 
b it every other, which is not supported. 

Attraction being mutual between two bodies, when a 
mane falls to the earth, the earth should rise part of 
ilie way to meet it. But when, on the other hand, you 
consider that attra-ction is in proportion to the mass of 
Ihe attracted and attracting bodies, you will no longm 
expect to see the earth rising to meet the stone. Then' 
are, however, some instances, in which the attraetion of 
a large body has sensibly counteracted 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, tht> 
weight will not fall perpendicularly to the earth, bUl 
incline a little towards the mountain. 

If the air did not impede the full of bodies, attrac. 
tion would make them all descend with equal velocity. 
It may be objected, that since attraction is proportioned 
to the quantity of matter which a body contains, the 
earth must necessarily attract a heavy body more 
strongly, and consequently bring it to the ground more 
rapidly than a light one. In answer to thiR, 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 the quantity of matter 
Jt has to move. Thus a body consisting of a thousand 
particies of matter, requires ten times the force of at. 
traction to bring it to the ground, in the same space of 
time, that a body consisting only of a hundred particles 
does. 
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l'oere are some bodies wh,ioh do not app,ear to gxa"i,. 
Illte: smoke and steam, for instanc~, rise instead of filII. 
but it is still gravity which produces their \\$cent. The 
air nearer the earth being heavier than smoke, steam, or 
other vapours, not only supports these light bodies, but, 
by its own tendency to sink below them, forces th,em 
to rise. The principle is just the same as that by wh4Jh 
a cork, if forced to the bottom of a, vessel of waler, 
rises to the top as soon as it is set at libllrty. Balloons 
ascend upon the same principle, the materials of which 
they are made, are heavier than the air, but the air 
with which they are filled is considerably lighter; so 
that, on the whole, the balloon is lighter than the air 
which is near the earth, and consequently rises. 

ON 'rHE LAWS OF MOTION,' AND THE CENTRE 
OF GRAVITY. 

The science of mechanics is founded en the laws of 
motinn; it will therefore be necessary to explain the~ 
laws before we examine the mechanical powers. Mo. 
tion consists in a change of place. A body is iJ;l motioll 
whenever it is changing its situation with regard. to a 
fixed point. Now, as one of the general properties of 
bodies is inertia, it fQllows that a body cannot 11W1l8 
without being put into motiQll. The power which puts 
a body into motion is called force; the stroke of the 
hammer is the force which drives the nail; the exerlioQ 
of the horse in pulling, that which draws the carriage. 
Gravitation is the force which occasions the fall of 
bodies, collesion that which binds the particles of bodies 
together, ~d heat, a foree which drives them asullder. 
When a body is acted on by a single force, the motion 
is always in a straight line, and in the direction in which 
it received the impulse. 

The rate at which a body moves is called its velocity; 
and it is one of the laws of motion, that the velocity of 
the moving body is proportional to the for-ce, by w.bicll 
it is put in motion. The velocity of a body is calle4 
ab.solute, if we consider its mO.OfiS, without any regar,cJ 
to that of other bodies. When, for instance, a h.o~ 
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goes fmy miles in teTl hours, his velocity is five miles 
an hour. It is termed relatil'e when compared with 
that of another body which is itself in motion. Thus 
a man asleep in a ship under sail, remains at rest rela
tively to the vessel, though he partakes of its absolute 
motion. If two carriages go along the sallle road, their 
relative velocity will be the difference of their absolute 
velocities. 

The motion of a body is said to be uniform, 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 mOl'e power to stop than to put itself in mo
tion; if it fall, therefore, it must be stop~d by some 
force superior to that by whieh it was projected; and 
this force is gravity, which counteracts and finally over
comes that of projE'ctirm. If neither gravity nor any 
other force opposed its motion, the crickl't.ball, or even 
11 stone thrown by the hand, would continue to proceed 
onwalds in a right line and with a uniform velocity. 
We have no example of perpetual motion on the sur
face of the earth; bE'cause gravity, the resistance of 
the air Of friction, ultimately destroys all motion. 
When we study the celestial bodies, w(' find that nature 
abounds with examples of perpetual motion, and that it 
conduces as much to the harmony of the system of the 
univ~e, as the prevalence of it would be destructive 
of all stability on the surface of the globe. 

Retarded motion is produced by some force acting 
on 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, 
which puts a body in motion, continuE'S 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, havmg once received an impulse, wiiI,Dolt stop; 
but move on with a uniform velocity:· If, then; the 
force of gravity be not destroyed, after' having giveu 
the first impulse to the stone,' but continue to actu'poD 
it during the whole of its descent; it is easy to under
stand that its motion will be thereby accelerated.· II 
has been ascertained, both by experiment and calcula" 
tions, that bodies descending from a height by the fOlCft 
of gravity, fall about sixteen feet in the first second, of 
time, three times that distance in the next, five timell; 
in the third second, seVEn times in the ·fourth, and 80 
on, regularly increasing according to' the number of 
seconds during which the body has been falling. Thus 
the height of a buildiilg, or the depth of a well may be 
known, by observing the length of time which a stoa& 
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 lirst case,' 
the velacity is diminished by the force of gravity; in 
the .second, it is accelerated by it. 

The momentum of bodies is the force or power, with 
whioh one body would strike another. The momentum 
of a body is measured by the product of its weig~ and 
velocity. The quicker a body moves, the greatei'iwill 
be the force with which it will strike against another 
body; and we know also, that the heavier a'Mdy is, 
the greater is its force; therefore the whole power or 
momentum of a body is composed of these two pro~ 
ties. It is found by experiment, that if the weight bra 
bodlbe represented by the number 3, and its veroailf> 
also by 3, its momentum will be nine. 

The reaction of bodies is the .next law of motion to 
be explained. When a body in motion strikes another 
body, it meets with resistance; tM resistance of the 
body at rest will be equal to the blow struck by the 
body in motion; or in philosophical language, action, 
and reaction will be equal and in oppo~ite directil'Jllllut 
~irds, in tI~ing, strike the air with their wings, 1Illd.' a 
IS the reactIon of the air which enables them to rise':or 
advance forwards. 

If we throw ·a ball against a wall. it reboundS.t this 



return of tbe ball is owing to the reaction of the 
wall against which it struck, and is called rf'jlerled 
motion. 

Compound motion is that produced by the action .)1" 
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 un 
Ilngle of 90 degreps, it will move in the diagonal of 
a square; thus [Fig. 1,] 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 A Fig. 1. 
these forces are equal, x _ ..... _______ ---. B 

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 

" 
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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 tram D to join Band c, a square will b@ 
produced, and the oblique line e, which the body 
describes, is the diagonal of a square. Supposing th" 
two forces to be unequal F· 2 
[Fig. 2] that x, for in- 19. • A. 
atllnce, is twice as great B .---------:-+--= 
as y; then x will drive / 
the ball twice as far as y, 
oonsequently the line A . 
lJ. will be twice as long 
as the line A c; the body 
will in this case move to D C 
D; and if the lines be drawn from that point to Band 
0, the ball will move in the diagonal of a rectangle 



J,.et us now suppose the two forces to be uneqjl~,an4 
not to act, on the ball in the direction of a right IlI\gle, 
but in that of an acute angle. The ball will mov,e 

m Fig. 3. Y [Fig. 3]. frpm 
AtoDInthe 
diagonal of ~ 
parallelogram, 
Ao'B DC. For. 
ces acting in 
the direction, 
of lines form. 
ing an obtll;re 

D angle will, al~ 
produce motion in the diagonal of aparcalellogram. For, 
instance, if the body set out from B instead or A, and be 
impelled by the forces III and n,. it will move in the. 
dolted diagonal Be. 

Circular motion is produced by the action of 111'0, 
forces on a body, by one of which it is p,rajeQtedt 
forward in a right line, whilst by the other it is can. 
tinually directed towards a fixed point. For instancl), 
if I whirl a ball fastened to my hand with a string, i~ 
is acted on. by two f(m~es, and has a circular motion; 
one of the forces is that which I give it, which repre
sents. the fprce of projection, the other force is the 
string which confines it to my hand. If during its; 
motion the string were suddenly to br,eak, the ~l~ 
would fly off in. a straight line, and this, because it would, 
then be acted on by only one force; for, as we havl), 
said, motion produced by one force is. always in a right 
line. The point or line, to which t/le motion of a body 
is confined, is called the centre or axis of motion. Thi~ 
centre or axis remains at ]'est, whilst all the other 
parts of the body move round it: when a top is SpUD, 
the axis is stationary, whilst every other part is in 
motion round it. There is one circumstance in 
circular motion, which must be carefully attended to;. 
which is, that the further any part of a body is from 
the axis of motion, the greater is the velocity,. The 
furce, which confines' a body to a centre, round whiCh 
il moresl is called the cenfripetal force; and the {9rCe, 
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• ich impels a body tn fly from the centre, is called 
tl .. , centrifugal force. In circular motion these two 
fOlCes balance each other. 

If a ball lie thrown in a horizontal direction, it is. 
acted upon by three forces, viz. the force of projection; 
the resistance of the air through which it passes; 
and the force of gravity which finally brings it to 
the ground. Bodies thus projected describe a curve 
line in theil' descent. If the forces of projection nnd 
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 is this acceleration which makes it fall in a 
curve instead of a straight line. The curve line 
which a ball describes. i i' the resistance of the air 
be not taken into consideration, is called in geometry 
a parabola. 

'1'he middle point of a body is called its centre tif 
magnitude, that is, the centre of its mass or bulk. 

The centre if" grat'ily is 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 dangerons for the passen
gel'S 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 his hands, in order to 
throw the weight towanls the side that is deficient; 
and thus by changing the situation of the centre of 
gravity, restores his equilibrium. A person earries a 
single pail of water with great difficulty, owing to the 
centre of gravity being thrown on one side: but two 
pails, one hanging on each arm, are carried with much 
greater facility, because they balance each other, 
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Wh;n two bodies are fastenea together, they 11'8 tC'I 
be considered as forming but one body. If th~ tWI) 

bodies be of equal weight, 
~. . the centre of gravity will be 
.---. - in the middle of the line 

which unites them; but if 
one be heavier than thO! 
other, . the centre of gravi~~. 
will be proportionllblv near~ 
the heavy body t!tail the lig'" 
one. 

ON THE MECHANICAL POWERS. 

There are six mechanical powers, viz. the levu, t.l,v 
pulley, the wheel and axle, the inclined plane, the wedglS 
and the screw. One or more of these enters into the 
composition of every machi~e. 

In order to understand the power of a machine, there 
are four things to be considered. Firstly, the power 
that acts; this co~sists in the effort of men or horses, 
of weights, springs, steam, &c. Secondly, the resist.. 
ance which is to be overcome by the power. The 
effect of the power must always be superior to the 
resistance, 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 be able to draw it. Thirdly. 
we are to consider ~he cflntre of motion, or, as it .lll 
termed in mechanics, the fulcrum, which means a prop. 
And l.aatly, the respective velocities of the power, and 
of the resistance. 

. 
THE LEVER. 

The lever is an inflexible rod or beam, that is to Bay 
one which is not supposed to bend in any direotion. Fa! 
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instance, the steel rod, to whieh 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 cehtre 
of motion. The two 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. We have stated 
that if two bodies of 
equal weight are fastened 
together. the centre of 
gravity will be in the 
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 inditTE'rE'ntly; which is 
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, th& equilibrium of the 
scales be disturbed, the centre of gravity moves in a 
small circle round the point of suspension, and 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 
equdibrium is restored. It is this property which 
renders the balance so accurate an instrument for 
weighing goods. I f the scales contain different 
weights, the centre of gravity will be removed towards 
the scale which is heavier, and being no longer sup
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 case the equilibrium is destroyed; the longer 
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arm of the lever -is 
heaviest, and desct!ods. 
The centre of. gravity is 
not supported, 'because it 
is no longer immedi<ately 
below ·the point of sus. 
pension. But if we can 
bring the centre ofrgra. 
vity immediately .below 
that, pgint, 'as it is now 
situated, the 'scales will 
again balance each othel'. 
Thus if,a heavy weight 

be ,placed in the scale suspended to the shorter IU'rn 
of the lever, and a lighter 'one into that fluspemled td 

the longer arm, ,the 
equilibrium will be 'reo 
stored. It is· not, there. 
fore, impracticable to 
make a heavy. body ba~ 
lance a light one.; and 
by this means an im. 
position in the lwejghtof 
goods is sometimes ef. 
fected. An ingeaious 
balance, called 'a stael. 

yard, has been invented, on the principle that a weigOt 
increases in effect in proportion to its distanee' from the 
fulcrum. 

W'hen a lever is put in motion, the longer. arm, or 
acting I part of the lever, must move with greater 
velocity than the sh91ier arm, or resisting ·part of the 
lever, beoause 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, arid the two boys, the power and 
the' resistance at each end 6f the lever. Wlien . the 
boys are of egual weight, the plank must be supported 
in 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 



boy must be placed at the extremity of the longer arm, 
in order that the greater velocity of' his' motion may 
compensate for the superior gravity of his companion, 
so 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 enen Day 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 
po\ver 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 circle, -for 

it can move only around the 'fulcrum or centre of mo-

tion.' It would be impossible for one child to ris. t'P-
\leudicularly to the point A, or for the other to de "e"" 
in as!~aigh~ line to' B ~ t.hey each describe arcs of (h~ir 
respectIve Circles; and 1t may be JUdged from the dlf. 
ferent dimensions of the circle how much greater the 

24 



vph.:1'ty of the little child must be than that of the bigger 
one. Euormous weights may oe raised by levers of 
this description, for the longer the acting part of the 
len'!" is in ~omparison to the resisting part, the greater
is the effect produced by it; because the greater is the 
velo(;ity of the power compured to that of the weights. 

'\' a have all Heen a heavy barrel or tun rolled over 
by thrusting the end of a 
strong stick beneath it and 
rcsting it against a log of 
wood, or any Qther object 
which can give it support, 
near the end in contact 

with thc burrel. The stick, in this case, is a lever, the 
I'UpPNt, the prop or fulcrum; and the nearer the lat:er 
i8 t" 1 I.e resistance, the more easily will the power be 
ublt' 10 move it. 

Th''''e ure three different kinds of levers; in the 
first. which comprehcnds the several levers we have de
"eril'ei, the fulcrum is between the pm""r and the 
,,-eigh'. When the fulcrum is situated equally be
\wef'n the power and the weight, as in the balance, the 
I 'OWl'\" must be something greater than the weight, in order 
hi mllv<, it; for nothing can in this case be gained by 
1 rlol·it.v. The two arms of the lever being equal, the 
,clo('itv of their extremities must be so likewise. The 
I a lalle;, is therefore of no assistance as a mechanical 
I',)\vel', hut it is extremely useful to estimate the res
p-!ctil e weights of bodies. But when the fulcrum, F, 

ot' a lenor is not equally distant from the power and the 
weight, and that the power, 

--,-T------.~--~ P, acts at the extremity of 
F a the longer arm, the power 

I J W ~~:~I~~,enw:e i!:ssd:~~~;~; 
being compensated by its 
greater velocity; as we ob

served in describing the see-saw. Therefore, when a. 
glcat wl'ight is to be raised, it must be fastened to 
tho shorter arm of a lever, and the power applied to 

p 
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the longer arm. But, if the cass will admit of putting 
the end of the lever under the weight, no fastening will 
be required, as you may perceive by stirring the fire. 
The poker is a level' of the first killd: the point, where 
it rests against 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, appl ied to the 
longer arm, or acting part of the lever. A pair of scis
sors is an illstrument composed of two levers, united ill 
one comnmn fulcrum; the point at which the two levers 
are 5cre\ved logether, 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 tho 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 level'S of the second kind, the weight, instead of 
being at one end, is situated between the power and 
the fulcrum. In moving it, 
the velocity of the power 
must necessarily be greater 
than that of the weight, as 
it is more distant from the 
centre of motian. We may 
sometimes see a barrel moved W 

hy means of a lever of the secons kind, as well as by 
one of the first. The end of the stick that is thrust 
under the barrel rests on IL1 
the ground, which be-
comes the fulcrum; the .: 
barrel is the weight to be ~~-
moved, and the power the 
hands applied to the other~I!I.-•••• iJlI!eJ".~ 



280 

end of the lever. In this instance there is all immense 
difference in the length of the arms of the lever, the 
weight being almost close to the fulcrum, and the advan. 
tage gained is proportional. The most common example 
that we 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: and the hands at the handle 
are the power. Nut.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 al 
one of the extremities, the weight or resistance at the 
other, and the power is applied between the fulcrum 

4f 
and the resistance. Thus 

. • the fulcrum, the weight, 
and the power, each in its 
turn, occupies some part 

~ ., of the lever between its 

'

extremities. But in this 
third kind of lever, the 
we:ght being further from 

w the 'centre of motioa 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, irt 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 common turning lathe affords an example 
of a l~ver of the third kind employed in gaining time, or 
veloCity, at the expense of force. A man, in raising a 
long ladder perpendicularly against il. wall, cannot place 
Mil hands on the upper part of the ladder; tire power 
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therefore, IS necessarily placed nearer the fulcrum than 
the weight, lor the hands al'e the power, the ground, 
the fulcrum, and the ladder, the weight, which, in this, 
as well as in the door, may be considered as collected 
in the centre of grayity of the ladder, about half 
way up it, and consequently beyond the point where 
tho 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 
arm becomes a lever of the third kind; the elbow is 
the fulcrum; the musoles 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 overcomc Ly 
art. 

THE PULLEY. 

The pulley, which is the second mechanical power we 
are to examine, is a circular nat piece 

fft 
of wood or metal, with a string running 

o in a groove round it, by means of which 
.A C a weight may be pulled up. Thus pul. 

leys are used for drawing tip curtaillR, 
l' ;IN the sails of a ship, &c. When the pul

ley is fixed, it gives no m~hanical 
advantage. If p represent the power to raise tho 
weight w, it is evident that the power must bo 
something greater than the weight in order to move 
it. A fixed pulley is useful, therefore, only in alter
ing the direction of the power and its tnost frequent 
practical applicatio]1 is to enable us to draw up a weight 
by drawing down the string, connected with the pulley. 
But a moveable pulley affords mechanical assistance. 
The hand which sustains the cask by means of the 

2'\* 



'ford D E, passing round the moveable pulley A C, 
does it more easily than if it held the cask smlpended 
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 pand has only the other 
half to sustain. 

Now, it is evi~ent, that the hook affords the same 
assistance in raising, as in sustaining the cask, so that 
the hand will have only one-half of tae 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 l'ather 
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, but one-half the strength is 
required which would be necessary to 
raise the weight without such- assisi
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. The pulley, therefol'e,..acts 
on the same principl!l as the level', the deficienoy of 
strength of the power being compensated by superior 
velocity; and it is on this principle that all mechanical 
powel is founded. In the fixed pulley; [po 281.] 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 bc equal to the weight in order to balance 
it, and superior to the weight in order to raise it. In 
the moveable pulley you must consider the point A as 
the fulcrum; A B, or half the diameter of the pulley, as 
the shorter arm; and A c, or the whole diameter, as the 



longer arm. It may, perhaps, be 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 in 
power is lost in time; this 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 is 
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 advantages 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, ns 
descri bed, 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. When there are two, three, &c., 
strings the effect is greater; but the apparatus is more 
complicated, and its applicability is more limited. 



THE WHEEL AND AXLE. 

The third mechanical power is the wheel and axle. 
Let us suppose the weight w· to be a bucket of water 
in a well, which is to be raised by winding the rope, to 
which it is attached, round . 
the axle; if this be done 
without a wheel to tum the 
axle, no mechanical assist. 
ance 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. The 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 time less than 
the weight of the bucket would be able to raise it. 

THE INCLINED PLANE. 

The fourth mechanical power is the incli1led pltme. 
This is nothing more than a slope, or declivity, fre. 
quently used to facilitate the drawing up of weights. 
It is not difficult to understand, that a weight may with 
much greater ease be.drawn up a slope than it can be 



raised 'the~ame height perpenolCUiuriy. Jjut In IOlSr as 
well as the other mechanical powers, the facility is pur
chased by a loss of time; for the weight, instead of 
moving directly from A to c, must move from !l to c, 
and as th& height of the plane is to its lenr-th. so is the 

po\~er to the weight which it is intcnded to raise. Thus, 
if a pu\ly be fixed at F, so that the string from F to w may 
be pa,rallel to B c, and a string fixed to the weight w 
were connected with another w1'Jight p; then if p bear 
the same proportion to w that the line A c do~s to the 
line B c, tlte two \V('ights will balance each other, a. 
con<;iderable portion of the weight w being supported 
by the plane B c, and only the residue by the power P. 

THE WEDGE. 

The wedge, which is the next mechanical power, is 
composcd of two inclined planes. Woodcutters soms. 

times use it to cleave wood. The resistance consists ill 
the cohesive attraction of the wood, or any other body 
which the wedge is employed to separate; IUld the 



, adv'antage gained by this power ill in the {l'toportion of 
half its width to its length. The wedge, however, acte 
principally by being struck, and not by mere pressure; 
the proportion stated, is that which expresses its power 
when acting by pressure 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 I1sed to chop or split 
asund&r,) act on the principle of the wedge. But a 
knife cuts oost when drawn across the substance it is to 
d'ivid~, as it is used in cutting meat; for the edge of a 
knife is really a very fine saw, and therefore acts best 
w-hen 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 IIInd the nut. The screw s is a 
cylinder, wi,h a spiral protuberance coiled round it, 

called the thread; the nut N is 
perforated to contain the screw; 
and the inside of the nut has a 
spiral groove, made to fit thc 

L spiral thread of the screw; just 
r=;;~:f~~= like the lid of a box which screws 

on. The handle which projects 
from the nut is II lever, without 
which, or something equivalent, 
the screw is never used as fl 

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 referaOJe to on'e of the 
most simple of the mechanical powers, the inclined 
prane. If a slip of paper be cut in the torm of an 
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iuclined 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 possessing it; and 
their inequalities may frequently be perceived through 
a good magnifying glass. When, 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
stroy one-third of the power of a machine. Oil or 
grease is used to lessen friction; it acts as a polish by 
filling up the cavities of the rubbing surfaces, and alse
prevents them from being so immediately in contact, 
which makes them slide more easily over each other. 
It is 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 continual, that, notwithstanding their being 
polished and oiled, a considerable degree of friction i~ 
produced. It is a remarkable circumstance, that there 
is generally less friction 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. 

There are two modes of friction; the one occasioned 
oy the sliding of the flat surface of a body, the other 
oJ 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 oppose 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 
Tough parts roll over each other with comparative 
facility. Hence it is, that wheels are often used for the 
wle purpose of diminishing the resistance of friction. 
When, in descending a steep hill in a carriage, we fasten 
one of the wheels, we decrease the velocity of the 
carrisge, 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 this 
mode of improving 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 cases 
in which machinery i~ employed, uniformity of action iii 



~'S·eRtially requitiitc, both in order to pTevent injury to 
the machine and imperfection in the work performed. 
The fly.wheel answers this purpose, by regulating the 
action of the machine: by its inertia it diminishes the 
effect of increased action, and carries on the machine 
with uniform velocity when the power transiently 
<slackens; thus, uy either checking 01' impelling the action 
of tlie maehinc, it regulates its motion so as to render it 
tolerably uniform. It is not difficult to understand the 
manner in which a fiy.wheel acts.-The vast number 
of' particles of which it consists may lose, or gain, taken 
as a wnole, a consideraLIc quantity of motion, without 
their being, individually much affected; that is, without 
~he fly. wheel, or-by consequcnce-the machinery with 
which it is connected lwing sensibly rctarded or accele· 
rated. Thuti it is in reality a magazine in which motion 
is hoarded up, and when it is not wanting, or is injurious 
-ready, however, to ve gin.n out again precisely at the 
moment it is required. 

There is another circull1stance which diminishes the 
motion of bodies, and which greatly affects the power of 
machines; this is the resistance of the medium in which 
a machine is worked. 

All fluids, whether of the nature of air, or of water, 
are called mediums: and their resistance is generally 
proportioned to their density; for the more matter a 
body contains, the greater the resistance it will oppose 
to the motion of another body striking against it. It is, 
Iher~forc, 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. 

In attempting to give some general notions on astro· 
nomy, we shall not bogin by cntering into an explana. 

2!) 



11M of the system or the celestial bodies, -but sela .. 
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 grandeur and 
immensity of the universe. Let us suppose the earth 
at its creation to have been projected forwards .. We 
know, from the laws of motion, that if no obstacle. 
impeded its course it would proceed interminably in thf. 
same direction and 
with a unifonn ve
locity. Let A re
present the earth, 
and s the Bun. We 
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 Inotion we might hastily conclude that 
the earth 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 dev.dion 
from a course in a straight line, and thus converts it 
into a course in a curve line. • 

Let us detain the eartn a moment at the point D, and 
consider how it will be alkcted by the combined action 
of the two forces in its new situation. It still retains 
its tendency to fly off in a straight line; but 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 what course the earth will follow, another paral. 
lelogram must be drawn in the same maner as the 
first; the line D F describing the force of projection, 
and the line J) II that of attraction; and it will be found 
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that the earth witl proeeed in the' curve line D G drawn 
in thp. parallelogram D F G E; and if we go 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 
curve 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 olf, 
is the centrifugal force. . 

We have described the earth as moving in a circle, 
merely to render the explanation more sirrrple, 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 not give it a velocity sufficient to 
counterbalance that of gravity, so as to enable these 
powere 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 A 

c 

nearer the sun in the line 1I 

A B. Under these circum
stances it w ill be asked, 
what is to prevent our 
approaching nearer and 
nearer the sun till we fall 
into it; for its attraction 
increases as we advance 
towards it. There also 
seems to be another dan
ger. As the earth ap
proaches the sun, the direc
tion of its motion is no longer perpendicular to that of 
attraction, but inclines more nearly to it. When the 
earth reaches that part of its orbit at B, the force of 
projection would carry it to D, whioh brings it nearer 
the sun, instead of bearing it away from it; so that 
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being driven, by one power, and drawn by the other 
towards this centre of destruction, it would seem, 
impossible for us to escape. But with God nothing is 
impossible. The earth continues approaching the sun 
with an accelerated motion till it reaches the point 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 revol ve round the su n in a circle 
for the following reaoons. 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 fly off in a right line. When the earth arrives at E, 

its accelerated motion will have so far increased its 
velocity and consequently its centrifugal force, that the 
latter will prevail over the force of attraction, and drag 
the earth away from the sun till it reaches G. It is thus 
that we escape from thc--dangerous vicinity of the sun; 
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 sun, not 
in 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 first 
appeared a dangerous irregularity, is the means by 
whioh the most perfect order and harmony are produced. 
The earth, then, travels on at a very unequal rate, its. 
velocity being accelerated as it approaches the sun, and 
retarded as it recedes from it. 

That part of the earth's orbit nearest the sun is caUed 
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 heighth of 
our summer, the earth is in that part of its orbit which 
is most distant from the sun, and that it is during .the 
severity of winter that we are nearest to it. The 
differenoe, howeve.r, of the earth's distanoe from the 
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sun in summer and winter, when compared with ~ 
total distance'lfrom the sun, is but inconsiderable, for 
three millions of miles sink irl'to insignificance in com
parison of 95 millions of miles,. which is our mean 
distance from the sun. The change of temperature, 
arising from this difference, would in itself scarcely be 
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 plane18 are .celestial bodies which revolve round 
the sun, on the same principle as the earth. They 
are divided into primary and secondary. Those, which 
revolve immediately round the sun, are called primary. 
Many of these are attended in their course by smaller 
planets, which revolve round them: these are called 
secondary planets, satellit~., .01' moons; such is our 
moon, which accompanies the'earth, and is carried with 
it round the sun. The sun is the general centre of 
attraction to our system of planets; but the satellites 
revolve round the primary planets, on account of their 

25* 
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greater proximity. The force of attraction is not only 
proportional to the quantity of matter,. but to the 
degree of proximity of -·the attracting body. The 
power of attraction diminishes as the squares of the 
distance increase; so that a planet, situated at twice 
the distance at which we are from the sun, 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 propOltioned to that of 
attraction. This diminution of attraction, bv the 
increase of distance, also 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. The result is, that 
neither does the earth revolve roufid the moon, nor 
the moon round the earth; but they both revolve rowld 
a point, which is their common centre oLgravity, and 
which is as much nearer the earth's centre of gravity 
than that of the moon, as the weight of the former ex 
ceeds that of the latter. 

The earth then has three different motions; it re 
volves round the sun,-it revolves upon its axis,-and 
it revolves round the point towards which the moon 
attracts it ; and this is the case with every planet which 
is attended by satellites. The planets act on the sun 
in the same manner as they are themselves acted on 
by their satellites; but the gravity of the planets 
(even when taken collectively) is so trifling, compared 
with that of the sun, that they do not cause it to move 
so much as one.half of its diameter. The planets 
therefore, do not revolve round the centre of the sun, 
but round a point at a small distance from its centrp., 
about which the sun also revolves. The sun likewise 
revolves on its axis. This motion is ascertained by 
observing certain spots which disappear and reappear 
regularly at stated times. 
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'Mercury is the planet nearest the sun; his orbit is 
ums",[uently contained within ours; but his vicinity to 
the sun occasions his being nearly lost in the brilliancy 
of his rays; and when we do see this planet, the sun is 
so dazzling, that very accurate observations cannot ve 
made upon him. He performs his revolution round 
the sun in about eighty.seven days, which is conse· 
qu,mtly 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 
diameter 3,224 miles. 

Venus, the next in the order of the planets, is 68 
millions of miles from the sun; she revolves about her 
axis in 23 hours and 21 minutes, and goes round the 
sun in 224 days 17 hours. The diameter of Venus is 
7,687 miles. The orbit of Venus is within ours; 
during nearly one.half of her course we see her before 
sun· rise, when she is called the morning star; in the 
corresponding part of her orbit, on the other side, she 
rises later than the sun. We cannot then see her 
rising, as she rises in the day time; but she also sets 
later; so that we perceive her approaching the horizon 
after sun· set ; she is then caned Hesperusl or the 
evening star. 

The Earth is next to Venus. At present we shall 
only observe that we are 95 millions of miles 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. 

MaTs comes next. He can never be between us 
and the sun, like Mercury and Venus. His distance 
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from the sun is 144 millions of miles, he turns on his 
axis in 24 hours and 39 minutes; and he-performs his 
annual Jevolution in about 687 of our days: his 
diameter is 4,189 miles. Then follow four very small 
planets-Juno, Ceres, Pallas and Vesta, which have 
been recently discovered, but whose dimensions and 
distances from the sun have not been very accurately 
awertained. 

Jupiter is next in order. This is the largest of all 
the planets; he is about 490 millions of miles distant 
from the sun, and completes his annuIII period in nearly 
twelve of our years, he revolves on his axis in about 
ten hours; he is above 1,400 times 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 a quarter; his annual revo· 
lution in nearly thirty of our years j his diameter is 
79,000 miles. This planet is surrounded by a luminous 
ring, the nature of which astronomers are much at a loss 
to conjecture; he has seven moons. 

Georgium Sidus, or Uranus, or Herschel (for all 
these names have been given to this planet) is the last. 
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. Its diameter is about 35,000 miles. It 
takes about 88 years and 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 round the sun; but in orbits so eccentric, and 
running to such a distance from the sun, that they 
disappear for a great number of years. They arc 
distinguished from the other celestial bodies, by their 
ruddy appearance, and by a long train of' light called 
the tail. The length of these tails is often many 
millions of miles. Some comets have been ascertained 
to move in long narrow cllipses or ovals, round the 
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lun, from which it has been inferred, perhaps hastily, 
that they all do so. The number of comets which 
nave occasionally been seen within the limits of our 
system, since the commencement of the Christian era, 
lS about 500, of which the paths of 98 have been cal
cUlated. 

FIXED STARS. 

The ancients, in order to recognfze the fixed stnrs, 
formed them into groups, to which they gave particular 
names. In order to show thpir pl"Oper situations in the 
heavens, they should be painted on the internal surfac. 
of a hollow sphere, from the centre of which they 
might be viewed. \\' c should then sre them us they 
appear to be situated in the heavens. The twelve c~n
stellations, called tho S~Jns of the Zo<.!iac, are those 
which are so situated, that the earth, in its annual 
revolution, passes direotly between tliem and the snn. 
They occupy a complete circle, or broad belt, in the 
heavens. Hence, a right line, drawn from tho 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 movo, and which 
passes through the middle of the Zodiac, is called the 
Ecliptic. 

We have no moans of asoertaining the distance of 
the fixed stars. When therefore thC'y 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 whioh we call the 
Zodiac. Whether the apparent diffcrenoe of the size 
and brilliancy of the stars prooeeds from various de
grees of remoteness or of dimension, is a point which 
astronomers are not able to ascertain. Considerinf! 
them as suns, we know no reason why they should 
not vary in size, as well as the plancUl belonging to 
them. 
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It may perhaps be objected to this system of the 
universe, that 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 stars 
revolve round it. But our senses sometimes deceive 
us. When sailing on the water with a very steady 
breeze, the houses, trees, and every object appear to 
move, whilst we are insensible of the motion of the 
vessel in which we sail. It is only when some obstacle 
impedes our motion, that we are conscious of moving; 
and were you to close your eyes while sailing on calm 
water, with a steat'ly wind, you would not be sensible 
of your motion; for 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 motion of the earth: 
every thing on its surface, and the air that surrounds 
it, accompanies it in its revolution-it meets with no 
resistance, therefore we are insensible of motion. 
The apparent motion of the esun and stars affords us 
the same proof of the earth's motion, that the crew of a 
vessel have 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 
star, which, like objects on land, we suppose tg be 
moving, instead of ourselves. Persons who have 
ascended in balloons, tell us that 1he earth appears to 
sink-beneath the balloon, instead of the balloon rising 
above the earth. What an immense circuit the sun 
and stars would make daily, were their apparent mo
tions real! Why should these enormous globes traverse 
such an immensity of space, merely to prevent the 
necessity 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 inhabitant of 'London. A person at the equator 
moves much quicker, and one situated near the poles 
much slower, since they each perform a revolution in 
twenty-four hours. But in performing its revolution 
round the sun, every part of the earth moves with an 
equal velocity; and this velocity is no less than a thou
sand miles a minute. 
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In ancient times, the earth was supposed to occupy 
the centre of" the unLverse; and the sun, .moon, and 
stars to revolve round it. This was the system of 
Ptolemy; but since the bcginning of the sixteenth 
century, that system has been discarded, and the solar 
Rystem, such as we have described, was established 
by the celebrated astronoml)r Copernicus, and his fol
lowers, and is thence called the Copernican system. 
But the theory of gravitation, the discovery of the 
source whence this be~ut~ful and harmonious arrange
ment flows, we owe to the genius of Newton, who lived 
at a much later period. 

During the prevalence of the plague, in the year 
1665, Newton retired into the country to avoid the con
tagion. When sitting one day in his orchard" he 
observed an applc full from a tree, which it is said led 
to that train of thought, whence his grand theory of 
universal gravitation was ultimately developed. His 
first 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 retain 
its tendency to fall at the distance of a thousand miles, 
or ten thousand, or at the distance of the moon-and 
here the idea occurred 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 neal' 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. Who would imagine that the 
simple circumstance of the fall of an apple would 
have led to such magnificent results 1 It is the mark 
of superior genius to find matter for observation and 
research in circumstances which, to ordinary minds, 
appear trivial, because they ure common, and with 
which they are satisfied, because they arc natural, 
without reflecting that nature is our grand field of 
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observation-that within jt is contained our whole 
store of knowledge: 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 sh~lI explai? the effects 
resulting from its annual and dIUrnal motions; but for 
this purpose it will first be necessary.to make you a~. 
quainted with the artijicio.l terrestnal globe. ThiS 
globe, or sphere, 
represents the 
earth. The line 
A B which passes 
through its cen. 
tre, and on which 
it turns, is called 
its axis; and the 

A 

two extremities Cl-+-+-+-+.....L,./-"'I-+-+-++-iD 

B 

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 equinoxial line; that part of the globe to the 
north of the equator is the northern hemisphere; that 
part to the south of the equator, the southern hemisphere. 
The small circle EF which surrounds the north pole, is 
called the arctic circle; GR, surrounding the south pole. 
the antarctic circle. There are two intermediate oircles, 
between the polar circles and the equator, that to the north, 
11', calJed the tropic of Cancer; that to the south, 'LM, 
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called the tropic of Cavricom. Lastly, the circle ur, 
which divides the globe into two equal parts, crossing 
the equator, and extending northward as far as the 
tropic of Cancer, and southward as far as the tropic of 
Capricorn, is called the Ecliptic. The delineation of 
the ecliptic on the terrestrial globe 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, solid plane cutting the Bun 
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 
moves in its revolution round the sun; it is therefore 
called the plane of the earth's orbit j and the circle in 
which this plane cuts the signs of the zodiac is the 
ecliptic. 

The spaces botween the several parallel circles on 
the terrestrial globe are called zones j that which is 
comprehended 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 
temperate zones; and the spaces, contained within the 
polar circles, the frigid zon.es. . 

The several lines which are drawn from one pole to 
the other, cutting the equator at right angles, are called 
meridians. When anyone of these meridians is exactly 
opposite the sun, it is mid-day, with all places situated 
on that meridian; and with the pillces situated on the 
opposite meridian, it is consequently midnight. To 
places situated equally distant from these two meridillns, 
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 passed over them j if to the 
west, it is six o'clock in the morning, and the sun will 
be proceeding towards that meridian. 

Those circles which divide the globe into two equal 
parts, such as the equator and the eoliptic, aTe called 
great circles-to distinguish them from those which 
divide it into two unequal parts, as the tropic and polar 

26 
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clroles, whIch are called small circles. All circles are 
divided inte 360 equal parts, called degrees; and these 
degrees inte 60 equal parts, called minute.. The diame. 
ter .of a circle is a right line drawn across it, and passing· 
threugh the centre; the diameter is equal to a little less 
than .one· third .of fhe circumference, and consequently 
centains a length equal te nearly 120 degrees. A me. 
ridian, reaching from .one pole te the ether, is half a 
circle, and therefere contains 180 degrees; and the 
distance from the equater te the pele is half of a me. 
ridian, or a quarter .of the circumference of a circle, and 
centains 90 degrees. 

Besides the usual division .of circles inte degrees, the 
eeliptic is divided inte 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 te \louth, or from 
south te nerth, are called degrees .of latitude; those 
measured from east te west en the equater, .or any of the 
lesser circles parallel to it, are called degrees .of longi· 
tude. These lesser circles are called parallels of 
latitude; because being every where at the same dis. 
tance frem the equater, the latitude .of every point 
centained in any .one .of them is the same. 

The degrees .of longitude must necessarily vary in 
length according te the dimensions of the circle on 
which they are reckoned: those, for instance, at the 
polar circle, will be censiderably smaller than those at 
the equator. The degrees .of latitude, on the contrary, 
never vary in length; the meridians, en which they 
are reckoned, being all of the same dimensiens. The 
length of a degree of latitude is 60 geographical miles, 
which is equal te 69! English statute miles. The 
degrees .of lengitude at the equator weuld be of the 
same dimensiens as the degrees of latitude, were the 
earth a perfect sphere; but its form is nct exactly 
spherical, being somewhat protuberant about the 
equator, and flattened tewards the poles. This f&rm 
proceeds from the superior action .of the oentrifuglll 
power at the equator. The revolution .of the earth on 
its axis gives every particle a tendency to fly .off (rem 
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the centre. This tendency is stronger or weaker, in 
proportion to the velocity with which the particle moves. 
Now, a particle situated near one of the polar circles 
makes a rotation in the same space of time as a particle 
of the equator; the latter, therefore, having a much 
larger circle to describe, travels proportionably faster, 
so that the centrifugal force is much stronger at the 
equator than at the polat· circle: it gradually decreases 
as we leave the equator and approach the poles, where, 
as there is no rotatory motion, it entirely ceases. Even 
at the equator, however, there is no danger of our being 
thrown from the earth, the force of gravity being there 
288 times greater than the cl'ntrifugal force. 

Bodies weigh less at the equator than at the poles. 
There are two causes for this,-the diminution of gravity 
at the equator, it being at a greater distance from the 
earth's centre than the poles,-and the increase of the 
centrifugal force; which, as it tends to drive bodies 
from the centre, must necessarily decrease the power df 
gravity. 

THE SEASONS. 

We shall now explain the variation of the seasons, 
and the difference of the length of the days and nights 
in those seasons-both effects resulting from the same 
cause. In moving round the sun, the axis of the earth 
is not perpendicular to the plane of its orbit; in other 
words, its /lxis docs not move round the sun in an 
upright position, but slanting or oblique. This you 
will understand more clearly, if you carry a small 
globe round a candle which is to represent the sun.
You must consider the ecliptic drawn on the small 
globe as representing the plane of the earth's orbit; 
and the equator, which crosses the ecliptic in two 
places, shows the degree of obliqujty of the axis of the 
earth in that orbit, which is nearly 23~ degreell. The 
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points in which the ecliptic intersect" the equator ore 
Qalled nodes. The globe at A is situated as it is ill 

the midst of summer, or what is called the summer 
solstice, which is on the twenty-first of June. Th~ 
north pole is then inclined towards the sun, and the 
northern· hemisphere enjoys much more of his rays 
than the southern. The sun now shines over the whole 
of the north frigid zone, and notwithstanrling the 
earth's diurnal revolutj.Qn, it will continue to shine 
upan it as long as it remains in this situation, whilst 
the 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 
.lirection, 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 the year, the days 
and nights afe 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 iJlul1unes that of the 
south. This changll was gradually prepal'ing as the 



305 

earth moved fl"Om summer to autumn. Tho ill~tant the 
earth passes the autumnal equinox, the long night of 
the north pole commences, and the south pole begins to 
enjoy the light of the sun. As 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 21st of December, when the 
north frigid zono is entirely in darkness, and the south
ern enjoys uninterrupted day-light. Exactly half of 
the equator, it will be observed, is enlightened in every 
position, and consequently the day is there always equal 
to the night. 

Observe, that the inhabitants of the torrid zone have 
have much more heat than we have, us the sun's rays 
fall perpendicularly on them, while they shine nblirl'Jely 
on the temperate, and almost horizontally on the frigid 
zone; for during their long day, the sun moves round 
at no great elevation above their horizon, without either 
rising or setting. 

To a pel'son placed in the temperate zone,' the sun's 
rays will shine neither so obliquely as at the poles, nor 
so vertically as at the equator; but will fall upon him 
more obliquely in autumn and in winter than in 
Rummer. Therefore, the inhabitants of the earth 
between the polar circles and the equator will not have 
merely one day and nne night in the year, as happen~ 
at the pole; nor will they have equal days anc\ equal 
nights, as at the equator, but their days and nights will 
vary in length at different times of the year, according 
as their respective poles incline towards or from the 
sun, and the difference will be greater in proportion tn 
their distance from the equator.-During the other 
half of her orbit, the same effect takes place in the 
Southern hemisphere, as what we have ju,st remarked 
in the Northern. 'When the earth arrives at the vernal 
equinox, D, where the ecliptio again cuts the equator, 
on the 22d of Maroh, she is situated with respect to the 
~un, exactly in the same position as in the autumnal 
equinox; excepting that it is now autumll in 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; but only 
half of it is seen from either, the other half being con. 
cealed by the horizon. 

)N 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 
~ith the plane of the earth's orbit, and accompanied us 
in our revolution round the stin. 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. 

The moon always presents the same face to us, by 
which it is evident that she turns but once upon her 
axis, while she performs IL revolution round the earth; 
ISO that the inhabitants of the moon have but one day 
and one night in the course of a lunar month. Sinee 
we always see the same hemisphere of the moon, the 
inhabitants of that hemisphere alone can see the earth. 
One half of the moon, therefore, enjoys our light every 
night, while the other half has constantly nights of dark. 
ness; and we appear to the inhabitants of the moon 
under all the changes, or phases, which the moon ex· 
hibits to us. 

When the moon is in the same direction from us as 
the sun, we cannot see her, as her dark side is towards 
us; but her disappearance is of very short duration, 
and as she advances in her orbit we perceive her under 
the form of a new moon. When she has gone through 
one-sixth of her orbit, one quarter of her enlightened 
hemisphE're will be turned towards the earth, and she 
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will then appear horned. When she has performed 
one quarter of her orbit, she shows us one half of her 
enlightened siae. She next appears gibbous; and after 
that full. As she proceeds in her orbit she becomes 
again gibbous, and her enlightened hemisphere turns 
gradually away from us, till she completes her orbit 
and disappears; and then again 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 the 
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. When 
the moon passes between the sun and the earth, she 
intercepts his rays, or in other words, casts a shadow 
on the earth: this is an eclipse of the sun, and it con. 
tinues whilst the shadow is passing over us. ·When, on 
the contrary, the earth 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 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 this can only take place, 
when the earth and moon are in conjunction near those 
parts of their orbits which cross each other (called the 
nodes of their orbits), because it is then only that they 
are both in the same plane, and in a right line with th~ 
sun. A partial eclipse takes place when the moon, ir 
passing by the earth, does not entirely escape he, 
shadow. When the eclipse happens precisely at th. 
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nodes, they are not only total, but last for Bome length 
of time. . 

When the sun is eclipsed, the total darkness is con. 
fined to one particular spot of the earth, as the moon's 

shadow is not large enough to cover the earth. The 
lunar eclipses, on the contrary, are visible from every 

part of the earth, where the moon is above the horizon. 

THE TIDES. 

The tides are produced by 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 a protuberance, 
producing a full tide, or what is commonly called high. 
water, at the spot where it happens. According to this 
theory, you would imagine we should have full tide 
only once in twenty. 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 opposite tide is rather more difficult to explain 
than that which is drawn up beneath the moon. In 
order to render the explanation more simple, let us sup. 
pose the earth to be everyw herc covered by the ocean. 
)I is the moon, ABC v, the earth. Now, the waters 

on the surface 
of the earth 
about A, being 
more strongly 
attracted than 
in any other 
part, will be 
elevated, the at

t'-aetion of the moon at nand c, Ucing le;,;s; but still it 
will be grcater there than lit D, which is the part most 
distant from the moon. The bouy of the earth will 
therefore be drawn away from thc waters at D, leaving 
a protuberance similar to that at A; so that the tiuc A 

is produced by the waters receding from the earth, anu 
thc tide D by the earth reccding from the waters. 

The influence of the sun on the tiues is less than that 
of thc moon; for observe, that the tides rise in consc
q uence of the moon attracting one part of the waters 
more forcibly than another part; it is this inequality of 
attraction which produces full and ehh tides. Now th" 
distance of the sun is so great, that th(' whole globe of 
the earth is coniparatively hut as a point, all,] the dif~ 
terence of its attraction for that part of the ,yutel'S most 
und~r its influence, and tlmt part least suhjeet to it is 
Lut trifling; and no part of the wal"rs will be much 
d,'vatC1.l above, or muuh depressed below thvir general 
surface by its action. The sun has, hmycver, a con
siderable effect on the tides, allli increases or diminishes 
them as it acts in conjunction with, or in opposition to, 
the moon. 

The moon is a month in going round the earth; twice 
durin;:; that time, therefore, at full and 'at change, she 
is in the same direction as the sun. Both then act 
e"njoinlly Oli the _ <,,,rth, and prouuce wry great 
liJes, eallc-d spring-tides, as represented at A. omd B j 
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but .when the moon is at the intermediate parts or her 

D-----"9·~ e· 
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orbit, the sun, instead of affording assistance, weakens' 
her power by acting in opposition to it 7 and smaller 
tides are produced, called neap-tides. 

Since attraction is mutual between the moon and the 
earth, we produce tides in the moon; and these are 
more considerable, in proportion as our rlanet is larger. 
Neither the moon nor the earth in reality assume an 
oval form, for the land which intercepts the water de
stroys the regularity of the effect. The orbit of the 
moon being nearly pal'allel 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 gloDe 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 has passea 
the meridian. 
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The earth oovolves on its axis in about twenty-[.m!· 
hours: if the moon were stationary, therefore, the sUllle 
part of our globe would, every twenty-four hours, re
turn beneath the moon ;" but as during our daily revolu
tion the moon advances in her orbit, the earth must 
make more than a complete rotation in order to bring 
the same meridian opposite the moon: we nrc about 
three-quarters of an hour in overtaking her. The tilies, 
therefore, are retarded, for the same reason that the 
moon rises later, by three-qualiers of an hour every 
day. This, however, is only the average amount of the 
retardation. The time of the highest tide is modified 
hy 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 sun, therefore, 
makes the interval different on different days, but leaves 
the average amount unaflceted. 

ON THE MECHANICAL PROPERTIES OF FLUIDS. 

The science of the mechanical properties of fluids b 
called Hydrostatics. A fluid is a substance which 
yields to the slightest pressure. 

Fluids are divided into 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 
acq uainted. \Ve shall confine our attention at prcsent 
to the mechanical properties of liquids or non-elastic 
fluids. 

Water, and liquids in general, are little susceptible 
of being compressed, or squeezed into a smaller space 
than that which they naturally occupy. This is due 
to the mutnal repulsions of their particles, which, 
rather than submit to compression, force their way 
through the pores of the substanee which COnfUlf'S 
them, as was shown by a celebrated experiment, made 
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at Florence many years ago. A bolloW\ globe of go..d 
was filled with water, and on its being submitted to 
great pressure, the water was sean to exude through the 
pores of the gold, which it covered with a fine dew. 
But more recent experiments, in :which water has been 
confined in strong iron tubes, &c., prove that it is sus. 
ceptible of compression. 

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 be ascertained by dissolving solid bodies in 
them. If we melt some salt in a glass full of water, the 
water will not overflow, and the reason probably 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 spirit of wine may also be poured into water 
without adding to the bulk, as the spirit will introduce 
itself between the particles of water. 

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 
instance, the strong cohesion of the particles of wood 
enables four slender legs to support 11 considerable 
weight. Were the cohesion so far destroyed as to con· 
v.ert the wood into a fluid, no support could be aftorded by 
the legs; for the particles no longer cohering together, 
each would press separately and independently, and 
would be brought to a level with the surface of the earth. 

This deficiency of cohesiQn 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. The 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 
lends; that is to say, from the centre of the earth. 
Hence the surface of all fluids must partake 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 spheridty of small bodies of water is so trifling as t() 
render their surfaces apparently flat. 

The eqllilibrium of flu'.~ is the natural result of their 
particles gravitating ind"J.mrlent1y of each other; for 
when any particle of a 1111id ac<;identally finds i:self 
elevated above the rest, it is attracted down to the level 
of the surface of the fiui,l, and the readiness with which 
fluids yield to the' slightc~t prvssure, will cnable the 
particle by it~ w("i<~ht to pen'2trate the surface of the 
fluirl and mix with it. But this is thc case only with 
fluids of equal dcnsil:-, fcr a light fluid will float on the 
surface of a heavy one, as oil on watcr; and air will 
rise to the su rface of any liquid whatever, being forced 
up by the superior gravity of the liquid. The figure 
here represents an instrument called a level; which 
0[-- ..--k is construvted upon the principle 

of the equilibrium of fluids. It 
consists of a short tube, A B, closed at both ends, 
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 by this means that 
the level of any situation, to which we apply the instru-
ment, is ascertained. .' 

Solid bodies, therefore, gravitate in masses, the strong 
cohesion of their particles making them weigh altogether, 
while every particle of a fluid may be considered as a 
separate mass, gravitating independently. Hence the 
resistance of a fluid is considerably less than that of a 
solid body. The particles of fluids ncting thus inde
pendently, press against eavh other in every direction, 
not only downwards but upwards, and laterally or s'de_ 
ways; and in consequence of this equality of presE~ n,. 
every particle remains at rest in the fluid. If T ~II 
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agitate the fluid, you disturb this equality, and the fluid 
will not rest till its equilibrium be restored. 

Were 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. Were the 

~ 
particles of fluids arranged in regular columns, 
there would be no lateral pressure, for when one 
particle is perpendicularly above the other, i~ 
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 
U 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. 

~~e::~~".lJ,~ ........ _ 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.hat can weigh upon and 
press out the liquid. 

The pressure of fluids upwards, though i~ seems iu 
direct opposition to gravity, is also a consequence of 
their pressure downwards. When, for example, watel 
is poured into a tea-pot, the water rises in the spout to 
a level with that in the pot. The particles of water al 
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. 

Suppose the tea-pot to be filled with columns of 
particles of water similar to those described in the 
figure annexed, the particle 1 
at the bottom will be pressed 
laterally by the particle 2, and 
by this pressure be forced into 
the spout, where, meeting with 
the particle 3, it presses it up
wards, and this pressure will be continued from 3 to 4 
from 4 _to 5, and so on, till the water in the spout ha~ 
risen to a level with that in the pot. 

SPECIFIC GRAVITY. 

The specific gravity of a body means simply its 
weight compared with that of another body 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 
many other kinds of wood, but light when compared to 
stone. Chalk 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 referred. 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 body 
under trial in water. If a piece of gold be weighed in 
n glass of water, the gold will displace just as much 
water as is equal to its own bulk; n cubic inch of 
water must make way for a cubic inch of gold. The 
bulk alone is to be considerod, the weight having 
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nothing to do with the quantity of water displooed; for 
a cubic inch of gold does not occupy more space, and 
therefore will not displace more water, than a cubic inch 
of ivory, or any other substance that will sink in 
waier. 

The gold will weigh less in water than it did out 
of it, on account of the upward pressure of the· parti. 
cles of water, which in some measure supports the gold, 
and, by so doing, diminishes its weight. If the body 
under trial be of the same weight as the water in which 
it is immersed, it will be wholly supported by it; if it 
be heavier, the water will offer some resistance to its 
descent; and this resistance w ill in all cases' be the 
sanie to bodies of equal bulk, whatever be their 
weight. All bodies of the same size, therefore, lose 
the same quantity of their weight when completely 
immersed in water. A body weighed in water loses as 
much of its 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. 

When a body is weighed in water, in order to 
ascertain its specific gravity, it may either be sus·' 
pended to a hook at the bottom of the basin of the 
balance, or, taking off the basin, suspended to the 

arm of the balance. Now, 
supposing that a cubic inch 
of gold weighed nineteen 
ounces out of water, and lost 
one ounce by being wcighed 
in water, the cubic inch of 
water it displaces must weigh 

that one ounce; consequently gold would be nineteen 
times as heavy as water. 

The specific gravity of a body lighter than water 
cannot be ascertained in the same manner. If a body 
were absolutely light, it would float on the su~face, 
without displacing a drop of water; but bodies h.ave all 
some weight, and will, therefore, displace some quantity 
of water. A body lighter than water will not sink to a 
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level with the surface of the water, and therefore will 
not displace so much water as is equal to its bulk, but a 
quantity equal to its weight. A ship sinks to some 
depth in water, and the heavier it is laden the deeper it 
sinks, the quantity of water it displaces being always 
equal to its weight. This quantity cannot, however, 
afford a convenient test of its specific gravity, from the 
difficulty of collecting the whole quantity of water dis. 
placed, and of measuring the exact bulk of the body 
immersed. 

In order practically to obtain the specific gravity of 
a body which is lighter than water, a heavy one, whose 
apecific gravity is known, must be attached to it, and 
they must be immersed together: the specific gravity 
of the lighter body 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 bein~ 
impregnated with a little sand, be rendered precisely ot 
the weight of an equal bulk of water, it will remain 
stationary in whatever part of a vessel 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 surfaoe, and not sink lower. 

The specifio gravity of fluids is found by means of an 
Instrument called an hydrometer. It con
sists of a thin glass ball, A, with a graduated 
tube, B, and the specific gravity of the liquid 
is estimated by the depth to which the 
instrument sinks in it; for the less the 
specific gravity of the fluid, the further will 
lhe instrument sink in it.-There is a 
smaller ball, c, attached to the instrument 
below, whioh contains a little mercury; but 
this is merely for the pwpose of equiposing 
the instrument, that it may remain upright in the liquid 
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 be signified by pro. 
portional numbers. If we call the weight of water, for 
example, 1, then that of gold would be 19; or, if we 
call the weight of water 1000, that of gold would be 
10,000. In short, the specific gravity indicates how 
much more or less a body weighs than an equal bulk 
of water. 

SPRINGS, FOUNTAINil, &C. 

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 thp, first rays of the sun warm 
the surface of the earth, the heat, by separating the 
particles of water, transforms them into vapour, which, 
being lighter than the air, ascends into the atmosphere. 
The atmosphere diminishing in density as it is more 
distant from the earth, the vapour which the sun causes 
to exhale, not only from seas, rivers, and lakes, but 
likewise from the moisture on the land, rises till it 
reaches a region of air of its own specific gravity, and 
there it remains stationary. By the frequent accession 
of fresh vapour, it gradually accumulates, so as to form 
those large bodies of vapour which we call clouds; and 
these at length becoming too heavy for the air ta 
support, fall to the earth in the form of rain. If the 
watery particles retained the state of vapour, they 
would descend only till they reached a stratum of air 
of their own specific gravity; but 'during their fall, 
several of the watery particles come within the sphere 
of each other's attraction, an~ unite in the form of a 
drop of water. The vapour, thus transformed into a 
shower, is heavier than any part of ·the atmosphere, 
and consequently de~cends to the earth. Observe, that 
If the waters were uever drawn out of the earth, 
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vegetation would be destroyed by the excess of moisture; 
if, on the other hand, the plants were not nourished and 
refreshed by occasional showers, the drought would be 
equally fatal to them. 'Were the clouds constantly in a 
state of vapour, they could never fall to the ground; or 
were the power of attraction more than sufficient to 
convert the vapour into drops, it would transform the 
cloud into a mass of water, which, instead of nourishing, 
would destroy the produce of the earth. We cannot 
consider any pUJi of Nature attentively without being 
struck with admiration at the wisdom it diRplays; we 
cannot contemplate these wonders without feeling our 
hearts glow with admiration and gratitude towards their 
bounteous Author. 

vVatN, then, ascends in the iorm of vapour, and 
descends in that of rain, snow, or hail, all of which 
ultimately become watcr. Some of this falls into the 
various bodies of water on the surface of the glob", the 
remainder upon the land.-Of the latter, part re-ascends 
in the form of vapuur, part is absorbed uy the roots of' 
vegetables, and part descends into' the bowels of the 
earth, where it forms springs. The only difference 
between rain and spring water consists in the foreign 
particles which the letter nicets with and dissolves in 
its passage through the various soils it traverses. Spring 
water being more pleasant to the taste, and more 
transparent, is commonly supposed to be more pure 
than rain water. Excepting distilled water, however, 
rain water is really the most pure we can obtain; it 
is this which renders it insipid, whilst the various salts 
and different ingredients dissolved in spring water, give 
it a species of flavour, without in any degree affecting 
its transparency; and the filtration it undergoes through 
gravel and sand in the bowels of the earth cleanses it 
from all foreign matter which it has not the power of 
dissolving. 

When rain falls on the surface of the earth, it con. 
tinues making its way downwards through the pore~ 
and crevices in the ground. Several drops meet in 
their subten-aneous passage, unite, and form a iittl9 
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rivulet; this, in its progress, meets with other rivulets 
of' a similar description, and they pursue their courStl 
together in the interior of the earth, till they are stopped 
by some substance which they cannot penetrate; for 
though we have said that water under strong compres
sion penetrates 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 passage of water_ When, therefore, 
it encounters any substance of this nature, its progresJ 
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 mountain. A is a body of water such as has 
been described, which, when filled up as high as B (by 
the continual accession of waters it receives from the 
ducts or rivulets a, a, a, a,) finds a passage out of the 

cavity; and, impelled by gravity,. runs on, till it makes 
its way out of the ground at the side of the hill, and 
there forms '.\ spring, c. The spring, during its passage 
from B to 0, rises occasionally upon the same principle 
that water r;~es in the spout of a tea-pot, but it cannot 
mount above the level of the Teservoir, whence it 
:~sues; it must therefore find a passage to some part of 
the surface of tfie earth that is lower or nearer the 
centre than the reservoir.-'Vater may thus be con
vey~ to every part of a town, and even to the upper 
stones of the houses, provided that it be originally 
brought from a height superior to any to which it is 
conveyed. 
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Reservoirs of water are seldom formed near the 
.ummit of a hill, for in such elevated situations there 
can scarcely be a sufficient number of rills to supply 
one; and without a reservoir there can be no spring. 
In such situations, therefore, it is necessary to dig deep 
wells, in order to meet with a spring; and then it can 
rise in the well only as high as the reservoir whence it 
flows. 

When reservoirs of water are formed in very elevated 
situations, the springs which feed them descend from 
higher h~lls in the vicinity. There is a lake on the very 
summit of Mount Cenis which is supplied by the spring 
of the higher Alps surrounding it. 

A syphon is an instrUliJent 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, while there is a pressure 
from below upon the open ends of the tube; and ~. 
so long as this pressure is equal on both ends, the 
liquid cannot flow out; but if the smallest in. 
clination be given to the syphon, so as to destroy 
the equilibrium of the water, it will immediately 
How from the lower leg. When syphons are used 
to draw ofr liquiJs, the legs are made of unequal 
lengths, in order to render the pressure of the li([ui,l 
unequal; the shorter leg is immer~ed in the casks, and 
the liquid flows out through the longer. To accomplish 
this, it is however necessary to make the liquor rise in 
the shorter Ie", and pass over the bended part of the 
tube, which is"higher than the level of the liquor in the 
cask. There are two modes of doing this: one is, after 
immersing the shorter leg in the liquor to be drawn off, 
to suck out the air of the tube from the orifice of the 
lon"er leg' then the liquor in the cask, which is ex· 
pos~d to th~ pressure of the atmosphere, will be forced 
by it into the tuue which is relieved from pressure. As 
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long as the tube continues full, no air can gain admit. 
tance; the liquor will therefore flow on till the cask is 
emptied. .The other mode is to fill the syphon with the 
liquor, then stopping the two ends with the fingers, 
immerse the shorter leg in the vessel, and the sams 
effect will follow. In either case, the water in thf' 
highest part of the syphon must not be more than aboUl 
32 feet above the reservoir; for the pressure of the at 
mosphere will not support a greater height of water. 

The phenomena of springs which flow occasionally 
and occasionally cease, may often be explained by the 
principle of the syphon. The reservoir of water which 
supplies a spring may be considered as the vessel of 
liquor to be drawn off, and the duct the syphon, having 
Its shorter leg opening iIi the reservoir, and its longer at 
the surface of the earth whence the spring flows; but 
as the water camiot be made to rise in the syphon by 
either of the artificial modes which we have mentioned, 
the spring will not begin to flow till the water in the 
reservoir has risen above the level of the highest part 
of the syphon: it will then commence flowing upon the 
principle of the equilibrium of. fluids; but it will con. 
tinue upon the principle of the syphon; for, instead of 
ceasing as soon as the equilibrium is restored, it will 
continue flowing as long as the opening of the duct is 
in contact with the water in the reservoir. Springs 
which do not constantly flow are called intermitting, 
and are occasioned by the reservoir being imperfectly 
supplied. 

ON THE MECHANICAL PROPERTIES OF AIR. 

We shall now examine the seoond class of fluids, 
distinguished by the name of aeriform, or elastic fluids, 
the principal of which is the air we breathe, which sur· 
~ounds the earth, and is called .. tho atmosphere. Thcre 
IS a great varipty of elastic flujc1~, but they differ only in 
their chemical, not in their mechauical properties; "lld 
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it is the latter we are to examine. There is nQ attrac. 
tion of cohesion between the particles of elastic fluids, 
so that the. expansive power of heat has no adversary to 
contend with but gravity; any increase of temperature, 
therefore, expands elastic fluids 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 liquitls are al. 
most wholly deprived. 

The atmosphere is thought to extend to about the dis. 
tance of 45 miles from the earth; nnd 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 counterbalances th!) weight of the external air, 
aod renders us insensible of its pressure. Besidf's this, 
the equality of pressure on every part of the bouy en· 
abies us more easily to support it; when thus diflused, 
we can bear even a much greater weight, without any 
considerable 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 
of the frame were loaded with the additional weight of 
a hundred pounds, we should feel severe fatigue. On 
the other hand, if the air within a man met with no ex· 
ternal pressure to restrain its elasticity, it would distend 
his body, and at length bursting the parts which confine 
it, put a period to his existence. The weight of the at· 
mosphere, therefore, so far from being an evil, is essen· 
tial to our existence. 'When a person is cupped, the 
swelling of the part under the cup is produced by taking 
away the pressure of the atmosphere; in 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 15 lbs. 
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when the air is heaviest. The rule that fluids pre~s 
equally in all directions applies to elastic fluids as well 
as to liquids: therefore, every square inch of our bodie9 
sustains a pressure of 15 Ibs. and the weight of the 
w hole atmosphere may be computed' by calculating the 
number of square inches on the surface of the earth, 
and multiply them by 15. 

The .-eight of a small quantity of air may be ascer. 
tained by exhausting the air from a bottle, and weighing 
the bottl~ thus empited. Suppose that a bottle six cubic 
inches in dimension, weighs two ounces;. if' the air be 
then introd ucea, and the bottle reo weighed, it will be 
found heavier by nearly two grains, showing that six 
cubic 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 rarefying 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 
same bottle may be filled with water, and the weight of 
six cubic inches of water will be nearly 1667 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· 
struction, and consists of a glass tube, A B, 

about three feet in length, and open oply at 
one end. This tube must first be filleo. with 
mercury, then stopping the open e~d 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 
access. This space is therefore a perfect 

vacuum; and 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 em the mercury in the cup supports 
that in the tube, and prevents it from falling; thus the 
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equilibr'ium of the mercury is d('"troyecl only to preserve 
the general equilibrium offluicls. This simple apparatus 
is all that is essential to a barometer. The tubc and the 
cup or vase are fixed -on a board, for the convenience of 
suspending it; the board is graduated for the purpose of 
ascertaining the height at 'which the mercury stands in 
the tube: and the small moveable metal plate serves to 
show that height with great accuracy. The weight of 
tl.e atmosphere sustains thc mercury at thc height of, on 
an average, about 29h inches; but the exact height de
peftds upon th() weight of the atmosphere, which varies 
much according to thc state of the weather. The greater 
the pressure of the air on the mercury in the cup, thc 
higher it will ascend in the tube. The nil', therefore, 
generally is heaviest in dry weather, for then thc mer
cury rises in the tube, and consequently that in the cup 
sustains the greatest pressure; and thus wc estimate thc 
dryness and fairness of the weather by the height of the 
mercury. We 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 oircumstan
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 tho 
barometer. This instrument is so exact in its indication.., 
that it is used for the purpose of measuring the height of 
mountains, and of estimating the elevation of balloons. 
Considerable inconvenience is often experienced from 
the thinness of the air in such elevated situations. It 
is sometimes oppressive, from being insufficient f()\. res
piration; and the expansion which takes place in the 
more dense 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. Besides, in such situations, the body is morE> 

28 
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exposed both to heat and cold; for though the atmos. 
phere is itself transparent, its lower regions abound with 
vapours and exhalations from the earth, which tloat in 
it, and act in some degree as a covering, which pre. 
serves 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 a barometer, it will support a 
column of any other tluid in the same 'Panner; but as 
mercury is the heaviest of all fluids, it will sll-PPqJt a 
higher column of any other fluid; for two lluids are in 
equilibrium, when their heights vary inversely as their 
dtmsities: as, for instance, if 11 oubic foot of one tluid 
Iveigh"s twice as much as a cubic foot of the other, a 
column of the first tim feet in height will weigh as much 
as a column of the other twenty feet in height.-Thu9 
the pressure of the atmosphere, which will sustain a 
column of mercury of thirty inches, is equal to sustain. 
iuga column of water about thirty.four feet in height. 
The weight of the atmosphere is therefore as great as 
that of a liody of water surrounding the globe of th.e 
depth of thirty·four feet; for a column of air of the 
height of the atmosphere is equal to Ii column Of water of 
thirty.four feet, or one of mercury of twenty.nine inches, 
each having the same base. _ 

The common pump is constructed on this principle. 
By the act of pumping, the pressure of the atmosphere 
is taken off one part of the surface of the water; !his 
part therefore rises, being forced up by the pressure 
communicated to it by that part of the water orr the sur. 
face of which the weight of the atmosphere continues to 
act. The body of a pump consists of a large tube or 
pipe, whose lower end is immersed in \he water which 
it is designed to raise. A kind of stopper, called a 
piston, is fitted to this tube, and is made to slide up and 
down it, by means of. a metallic rod fastened to the 
crntre of the piston. 

The various parts of a pump are here delineated. 
A e is the pipe or body of the pump; p the piston; v 
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.. ral ve, or lIttle door in-the piston, 
\l. .. lCh, o~nirig. upwards, admits the 
water to rise through it. but prevcnts 
its returning; and y a simila I' val ve in 
the body of the pump. When the 
pump is in a state of inaction, thc two 
valves are closed by their own weight; 
but when, by drawing down the handle 
of the pump, the piston ascends, it 
raises a cohfitm of air which rested 
upon it,. an? producE's a vacuum be- ~,-.. ~.::c~,~,::,-,::", 
tween the piston and the lower valve, .~ ~, D 'f: 0 .;:~ ~ 
y; the air beneath this valve, which ':;;:;'~--,~:":'~~~ 
is ililmediatr-lv over thc Sur[;lCI' of the 
water consequently expand", and furces its way throu"h 
it; the \vatet' then, relieverl from the pressllre of the 
air, ascends into the pllmp. A few stn ,I;rs of the 
handle totally exclude the air from the body of the 
pump, and fill it with wat(,r, which, having passed 
through both the val v('s, floll's out at the spuut. Thus 
the air and the water succcssively rise in thc pump on 
the same principle that the mercury rises in thc baro_ 
rnetei·. 'Vater is sai,l to he c.lmwn up into a pump by 
suction; Lut the I',-,wr·r of the suction is no other than 
that of producing a vacuum 0\-01" onc part of the liqUid, 
into which vacuum the liquid is f"rccd by the Pl'CSSUI'e 
of the atmospllf're all anath!'r part. The aotion of 
suc~ing through a ~tra\\' consists in urawing in and 
confining the breath, so as to produce a vacuum, or at 
least to lessen materially tllf' quantity of air, in the 
mouth; ill consequence "I' which, the air within the 
straw rushes i,ito tIll' mouth, and is. followed by thc 
liquid, into which the lower end of the Rtraw is im
mersed. The principle is th" same; and the only dif. 
ference consists in the mode of pl'Oducing a vacuum. 
In o;uction, the muscular powers answer the purpose of 
the piston and valves. The distance fmm the lcvel of 
the water in the well to the val ve in the piston ought 
not to exceed thirty-t\\·" feet, oth,'rwise the water 
would not bc surc to J'ise through thaI v"lve, for the 
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column of mercury more than twenty-eight inches, or 
a column of water much more than thirty-two feet; 
but when once it has passed that opening, it is no longer 
the pressure of air on the reservoir which makes. il 
ascend-it is raised by 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 PUrflP, as it is constructed on both these principles. 

The fowing 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 
purt of the pump, which differs 
from the lifting pump only in its 
piston, 1", being unfurnished with ao 
valve, in consequence of which the 
watcr cannot rise above it. When 
therefore, the piston descends, it 
shuts the valve y, and forces 
the water (which has no otheJ: 
vent) into the pipe, D; this is 
likewise furnished with a valve, 
v, which, opening outwards, ad
mits the water, but prevents its 
return. The water is thus first 

. raised i.n the pump, and then 
forced into the pipe, by the alternate ascending and de
scending 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 cd" 
Natural PhilGsophy; it is the science of visien, and 
tooches us how we see objects. In this science, bodies 
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are dividea into luminous, opaque, and transparent. 
A luminous body is one that shines by its own light-as 
the sun, the fire, a candle, &c, But all bodies that 
shine are not luminous; polished metal, for instance, 
when it shines with so much brilliancy, is not a lumi
nous 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 luminous nor will ad~it the light 
to pass through them; and transparent bodies are those 
which admit the light to pass through them, such as 
glass and water. Transparent or pellucid bodies are 
frequently called mediums; and the rays of light which 
pass through them are said to be transmitted by them. 
Light, when emitted from the snn, or any other lumi
nous body, is projectld forwards, in straight lines, in 
every possible direction; so that the luminous body is, 
not only the general centre whence all the rays proceed, 
but 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 pro. 
jected from a luminous body; 
and a pencil of rays is a collec . 
. tion of rays proceeding from 
anyone point ofa luminous body. 

Philosophers are not agreed as to the nature of light. 
Some maintain the opinion that it is a body consisting 
of detached particles, which are emitted by luminous 
bodies, in which case the particles or light mllst be in
conceivably minute; since, ('\'en when they cross each 
other in every direction, they do not interfere with 
each other. 'Others suppose it to be produced like 
sound, by the undulations of a subtle fluid diffuse.d 
throllCThout all known space. In some respects, light IS 
obedi~nt to the laws wllich govern bodies; in others,. it 
appears to be independent of thelll. Thus, though Itg 
course corresponds with the laws of mo~ion, it do~s not 
seem to be influenced by those of gravity; for It h3." 
never been discovered to have weight, though a vanety 
of experiments have been made with a view of aseel'. 

28* 
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I!lining that point. Weare, IVJwever, so ignorant at 
the intimate nature of light, that we shall confine aliI' 
attention to such of its properties as are well ascer. 
tained. 

To return then to the examillation of the effects of 
the radiation of light from a luminous body ;-since the 
rays are projected in straight lines, when they mcet with 
an opaque body through which they arc unable to pass, 
they are stopped shott 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 fall upon a wall, a sheet of paper, or any 
object whatcver, it forms a shadow; for shadow is 
nothing more than darkness produced by the .interven. 
tion of an opaque body, which prevents the rays of light 
from reaching an objcct behind it. 

~ 
If the luminous body, A, be 

larger than the opaque body, B, 

. ' the shadow will gradually dimi. 
nish in size till it terminates in a 

point; if smallcr, the shadow will continually increase 
in size, as it is more distant from the object which pro. 

jects it. The sha. 
dow of a figure, A, 

Varies in size, ac· 
cording to the dis. 
tance of the several 
surfaces, B, c, D, E, on 
which it is described. 

~ ow what b.ecomes of the rays of light which opaque 
bodies arrcst m their course, and the interruption of 
~hich is the occasion 0: shadows? This leads to a vcry 
Important property of ilght, Rejlection. 

When rays of light encounter an opaque body, which 
they c~nnot traverse, part of them are absorbcd by it, 
and part are retlected, and rebound as an elastic ball 
~hich is struck against a wall. Light, in its reflection, 
IS ~overned by the same la \\"s as solid perfectly elastic 
bodies. If a ray of light fall perpendicularly on an 
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opaque body, it is reflected back in the same line towaMs 
the point whence it proceeded; if it fall obliquely, it is 
reflected obliquely, but in the opposite direction the 
angle of incidence being equal to the angle of refle~tion. 
If the shutters be closed, and a ray of the suu's light 
pdmitted through a very small ap0rture, and reflected by 
It mirror, on which the rrry falls perpendicularly, but 
one ray is seen, for the ray of incidence and that of 
r7f1ec~ion are both in the same line, though in opposite 
directIOns, and thus are confounded together. The ray, 
th~refore, which appears singk, is in fact double, bein<T 
composed. of the ineident ray proceeding to the mirro;' 
and the reflected ray returning from the mirror. These 

~. 
'" may be separated by holding the mirror, n!, 

/, 

in such a manner that the incident ray, 
. A B, shall fall obliquely upon it; then tho 

e l·efleeted ray, B c, will go off in another 
direction. If a line be drawn from the point of inci
dence, B, perpendicularly to the mirror, it will divide 
the angle of incidence from the angle of reflection, and 
these angles will be equal. 

It is by reflected rays only that we see opaque objects. 
Luminous bodies send rays of light immediatdy to our 
eyes; but the rays which they send to other bodies are 
invisible to us, and are seen only when reflected or 
transmitted by those bodies to our eyes. 

Let us now examine by what means the rays of light 
produce vision. They enter at the pupil of the eye. and 
proceeding to the retina, an expansion of the optic nerve, 
which is situated at the back of the eye-ball, there desoribe 
the figure, colour, and (with the exception of size) form a 
complete representation of the object from which they 
prooeed, If the shutters be closed, and a ray of light 
admitted throu<Th a small aperture, a picture may be 
seen on the opposite wall similar to that which is del.i
neated on the retina of the eye; it exhibits a picture 10 

miniature of the <Tarden, and the landscape would be 
perfect were it not'reversed. This picture .is prod~cer. 
by the rays of light reflected fro~ the vanous objects 
in the garden, and which are admitted through the hole 



332 

in the window shutter. It is called a camera obscura, 
(dark -ehamber,) from the necessity of darkening the 
room in order to exhibit it. 

The rays from the glittering weathercock at the top 

of the building A, represent it at a; for the weathercock 
being much higher than the aperture in the shutter, only 
a few of the rays, which are rellected 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. JI, of the building, in entering the aperture, 
ascend, and describe them in the highest instead of the 
loweST part of the landscape; whilst the rays proceeding 
from the part which is to the left, describe it on the 
wall to the right. Those which are rellected by the 
walnut.tree, c D, to the right, delineate its figure in the 
picture to the l",ft, c d. Thus the rays, 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 towards th\) 
right; thus every object is represented in the picture as 
occupying a situation the very reverse of that which it 
does in nature, excepting the 1I0wer.pot, E F, which, 
though its position is reversed, does 1I0t change its 
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It. aation in the landscape, for being immediately in front 
at the aperture, its rays fall perpendicularly upon it, 
and consequently proceed perpendicularly to the wall, 
where they delineate the object. It is thus that the 
picture of objects is paint,-d on the rdina of the '·ye. 
The pupil of the eye, through which the ray~ of light 
enter, represents the aperture in the \\·indow.shutter; 
aDd the image delineated on the retina is exactly similar 
to the pictnre on the wall. . 

The different apparent dimensions of oLjects at dif. 
ferent distances proceed from our seeill", not the ob.ic~ts 
themselves, but merely their image on tllc retina. Here 
is represented a row of trees, as viewed in the camera 

obscura j the c!ii'l"eetion 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 
duat under which we see the tree. These rays 
cross each other at the aperturc, and represent the tree 
inverted. in the camera obscura. The dimensions of the 
image are considerably smaller than thnse of the object, 
but the proportions ·are perfectly preserved. The upper 
and lower ray from the ml)st distant trce, form an angle 
of not more than twelve or fifteen degrees, and an im'lgc 
of proportional dimensions. Thus t\\'1) objects of the 
same size, as the two trees of the avenuc, f01'1II fig;ul'cs 
of different sizes in the camera obseura, according to 
their distance, or, in other words, accordi ng to the angle 
of vision under which they are seen. 

In sculpture we copy Nature as she really exists; in 
painting we repr61sent her as she appears to us-that i!! 
to say, we do not copy the objects, but the illlage they 
furm on the retina of the eye. 



W!' cannot judge ofthr velocity of a body in mppon 
unless we know its distance; fOI", supposing tW9 ml\n to 
set off at the same moment from A and B, to walk each 
to the end of the,'r respective lines c and P, if t~ey pe~_ 
form their w"lk in the same space of time, thr-y must 

have proceeded at a very different 
rate; and yet to an eye situated at 
E, they will appear to have moved 
with equal velocity, because tbey 
will both have gone tbroug\l an 
equal number of degl"e('s, thoug\l 
over a very unequal lel)g,h of 

.. D 

J) 

.. ground.-Sight Er.lnnot D.e implicitly 
f relied on; it deceive~ us both in 

1'{ regard to the size and the distance 
of objects-indeed ollr senses would 

be very liable to lead us into error, if ex;perienee did 
Jlot set liS right. Nothing more convincingly shows 
how requisite experience is to correct the errors of sight. 
than the case of a young man who was blind from hi" 
infancy, and who recovered his sight at the ag~ of four
teen, by the operation of couching. At first he had no 
idea either of the size or distance of objects, but illUl,
gined that everything he saw, tOlwhed his eyes; ~ ~I 
was not till after having repeatedly felt them, and 
wallj:ed from one object to another, that he a,cquired an 
idea of their respective dimensions, their relative. situa
tions, and their distances. 

Since an image is formed on the retina of each of our 
eyes) it would seem that we ought to see objects double. 
In fact, however, we do not; and ptlrhaps the best so
lution which has been offered of the difficulty is this, 
that the action of the r"ys on the optic nerve of each 
eye is so perfectly similar, that they prodllce but a single 
sensation; the mind, therefore, I:eoeives the same Idea 
from the retina of both eyes, and conc_eives the object 
t.o be single. Besides, each eye refers the object to 
exactly the same place, from which we unconsciously 
«;oncl ude that there can be but one object. Persons 
(!.,ffli.c~q wi.tI, a qisease il1 oJ;leeye, which prevent!! 1.1\, 



335 

rays of light from affecting it in. the same manner as the 
other, frequently see double. 

The image of an object in a looking.glass is pot ;>l. 
verted, because the rays do not enter the mirro~ by r 
small aperture, and cross each other, as they do ... t tlu. 
orifioe of a camera obscura, or the pupil of the eye. • 
_ When a man views himself in a mirror, the ray .. 

from his eyes fall perpendicularly upon it, and are re
flected in the same line; they proceed therefore, as it 
they had come from a point behind the glass, anf 
the same effect is produced as if they proceeded fron. 
an imag<" of the object described behind the glass, an" 
situated there in the same manner as the object before 
it. This is nQt the Chose only with respect to raY$ 
falling perpcndicu1ady on the glass, but with all others. 
-Thus, a ray proceeding froPl the point c to D is 
reflected to A, and aniv('s 

'hm i. "" "m, moo""" ~>l<1 
if it had proceedcd from ", 
• ,"i" b,hi.d ,I., gl." " c> 
the same distance from it .as ___ OJ 

c is in front of it. • 
A man cannot see himself in a Mirror if he stand t" 

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 anll 
reflection being equal. 

There are three kinds of mirrors used in optics; thEl 
plane or flat, which are the common mirrors, conve:J 
mirrors, and ·conbave mirrors. The reflection of the 
two latter is very different from that of the former. 

The plane mirror which, as we have seen, does nm 
alter the direction of the reflected rays, forms an imagQ 
behind the glass exactly similar to the object before it; 
for it forms an image of each point of the object at 
the same distance behind thc mirror, that the point 
is before it; and these images of the ditrere~t points 
together make up one image of the whole object. A 
convex mirror has the property of making the reflected 
rays diverge, by which means it diminishes the image; 
and a concave mirror makes the rays cOllVerge, and, 
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under certain circumstances, magnifies the image. I.et 
us begin by.examining the reflection of a concave mirror, 
wnen this is formed by a portion of the exterior surface 
of a sphere. If several parallel rays fall upon it, that 
ray only which, if prolonged, would pass through the 
c~ntre, or axis of the mirror, is perpendicular to it. In 
order to avoid confusion, we have drawn only three 
parallel lines, AB, CD, EF, to represent rays falling on 

the convex mirror, MN ; 

the middle ray, you will 
observe, is perpendicu. 

A lar to the mirror, the 
JIF"=----... others fall on it oblique. 

-E,-;,f---I...---"c ly.-The three rays 

H 

being parallel 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 weight falls perpendicularly to the earth when I5ravity 
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, CD, 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 reo 
flected obliq uely to G and H, for the dotted lines are perpen. 
diculars, which divide their angles of incidence and reo 
flection, or they will proceed as if they came from the point 
L; and since we see objects in the direction of the reflect. 
ed ray, we shall see an image, answering to that which 
would be produced by. a body placed at L, which is the 
point at which the retlected rays, if continued through 
the mirror, would unite and form an imacre. This point 
is equally distant from the surface and

o 
centre of the 

sphere, and is called the imaginary focus of the mirror. 
Ii. foous is a point at which rays unite :-the focus to 
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which parallel rays converge is called the princ~pal 
focus. In the present case the foous is called an ima
Jinary focus, because the rays only appear to unite there, 
or rather proceed after reflection in the same direction as If 
they came from behind the mirror, from that point; for they 
do not pass through the mirror, sincc the yare reflected 
by it. 

A concave mirror is formed of a portion of the internal 
mrface of a hollow sphere, &c., and its peculiar property 
IS to make thc rays of light converge. If three parallel 
rays, A B, C D, E F, fall on the concave 
mirl"Or, ~! N, the middle ray will be re- A~" 
flected in the same line, being ill the c __ ------C------ Jl 

direction of the ~xis of the mirro,r, and '-...... :~ .. _. ; 
the two others wlil be rcf18cte,1 obliquely ll- '-

as they fall obliquely on the minol'. JlI 

The two dotted perpendiculars divide their angles of 
incidence and reflection; and in order that these angles 
may be equal, the two oblique rays must be reflected to 
L, where they will unite to the middle ruy. Thus, 
when any number of parallel ray' f.'lll on a concave 
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 fall more obliquely upon it, and are more 
obliquely reflected; in consequence of which they come 
to a focus in the direction of the axis of the mirror; 
and this point is not an imaginary focus, (as with the 
convex mirror,) but the true focus at which the rays 
unite. If rays fall convergent on a 
o,"~.o mi'ro,. 'hoy "0 ~"" broog", ~ 
to a focus, L, than parallel rays; ~heir _",_--/ 
focus is therefore nearer to the mirror ~ 
M N. Divergent rays are brought to a ,. 
more distant focus than parallel rays, 
where the focus is at L; but the principal focus of 
mirrors, either convex or concave, is ~ 
equally distant from the centre and ~----
the surface of the sphere. If a me'<L 
tallic concave mirror of polished t!n ---.---- -
be exposed to the sun, the r,a~s Will . 
be collected into a very bnlliant focus; and a piece 

29 



338 

IJf paper held in this focus will take fire;, fur rllys of 
light cannot be concentrated without accumulating a 
proportional quantity of heat; hence concave mirrors 

have obtained the name of bum. 

~ 
ing mirrors. If a burning taper 

.--/'" be placed in the focus, the ray 
. ' which falls in the direction 01 

.' the axis of the mirror will bo 
li1 ~ r reflected back in the same line; 

--, but two other rays, drawn from 
the foeu" and falling on the mirror 

at Band F, will be rf'flected to A ann E.~Therefore the 
rays which proceed from a :ight placed in the focus of 
a concave mirror fall di\-ergent upon it, and are rpflected 
parallel; it is exactly the reverse of the foriner figure, 
in which the rays fell parallel on the mirror, and were 
reflecte~ to a focus. In other words, when the incident 
rays are parallel, the reflected rays converge to II 

rocus; when the incident rays proceed from the folros, 
they are reflected parallel; this is a very important law 
of optics. 

ON REFRACTION AND COLOURS. 

Rifraction is the effect which transparent mediums 
produce on light in its passage through them. Opaque 
bodies reflect the rays, and transparent bodies transmit 
them; but it is found that if a ray, in passing from one 
medium into another of ditrerent density, fall obliquely, 
it is turned out of its course. The power which causes 
the deviation of the ray is not fully understood; but 
the appearances are the same as if the ray (supposing it 
to be a succession of moving particles, which is for this 
pW'pose the most convenient way of considering it) 
were attracted by the denser medium more strongly than 
by the rarer. Let us suppose the two mediums to be 
air and water: when a ray of light passes from air into 
water, it appears to be more strongly attracted by, the 
latter. If then a ray, AB, fall perpendicularly on water, 
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the attraction of water acts in the same direction a~ 
the course of the ray; it will Dot therefore cause a 
ueviation, aDd the ray will proceed strai<Tht on to E' 
but if it fall obliquely as the ray C B," , 

the water will attract it out of its _ ~~ c 

OO"~,. u" ~ ,"pp= "" my '0 ~6''' .~~ 
hav~ reached the ~ur!ace of a denser :-"" 5E_~ ____ ._ 
medium, and that It IS there affected :-: ~~c~~; ~-co-'_"'" 
by its attraction. If Dot countcracted _~ ~ c::-- ~_~ 
by some other power, this attraction ~. -- -- - ----
would draw it perpendicularly to the D F l: 

water at B, towards E; but it is also impellcd by its pro. 
jeetile force, which the attraction of the denser medium 
caDDot 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 being im. 
plicitly guided by the water to E, proceeds towards F, 

so that the rays appear bent or broken. 
If a shilling be placed at the 

bottom of an empty teacup, and 
the teacup at such a distance 
from the eye that the rim shall 
hide the shilling, it will become 
visible by filling the cup with 
water. In the first instance, the 
rays rellectE·d by the shilling are 
directed higher than the eye, hut 
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. When ihe shilling becomes visible by 
the refraction of the ray, you do not see it in the situa. 
tion which it really occupies, but an image of it higher 
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 beDt 
in water is a similar effect of refraction. When we 
lIee the bottom of a clear stream, the rays which it reo 
fleets, being refracted in their passage from the water 
into the air, will make the bottom appear morc elevated 
than it really ii, and the water will consequently appear 
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more shallow. Accidents have frequently been occa· 
sioned by this circumstance; and boys who are in the 
habit of batliing should be cautioned not to trust to the 
apparent shallowness of water, as it will always prove 
deeper than it appears. 

The refmction of light prevoots our seeing the hea. 
venly bodies in their real situation. The light they 
send to us being refracted in passing into the atmos· 
phele, we see the sun and stars 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 refi'acted, and we should then see it 
in its true situation. To the inhabitants of the torrid 
zone, where the sun is sometimes vertical, its rays are 
then 'not refracted. There is, however, another obstacle 
to see 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 ellrth; therefore, when the rays 
reach us, the sun has quitted the spot he occupied on 
their departure; yet we see him in the direction of 
those rays, and consequently in a situation which he 
bad abandoned eight minutes and 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. The refraction of the sun's rays by the 
atmosphere renders the days longer, as it occasions our 
seeing an image of the sun, both before he rises and 
after he sets; for below the horizon he still shines upon 
the atmosphere, and his rays are thence refracted to the 
earth. So likewise we see an image of the sun before 
be rises, the rays that prE'viously 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 
10 another of a different, its direction becomes different; 
Ilnd the angle formed bv lines represontillg the former 
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and latter directions makes what is called the angle of 
refraction. 

When rays of light fall perpendicularly on a surface 
they are not at all refracted-the exceptions to this rule, 
if any, i:l'~ ~ rare that they need not be noticed. But 
when they fall obliquely on the surface of the second 
medium, if they pass from a less to a more dense me. 
dium they are turned towards, if from a more to a less 
dense medium they are turned from a perpendicular to 
that surface. If, however, they fall very obliquely they 
are reflected, instead of being re;'racted. If the density 
of the medium gradually increase thpy will describe a 
curve; as, for instance, when they pass through the 
atmosphere. 'Vhen the two opposite surfacf's of a me· 
dium are parallel, the direction of the ray is changed, 
but after passing the medium it becollles parallel to its 
former path. Thus in 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 passes through the pane 
to D; at that point, returning into the 
air, it is again refracted by the glass, 
but in the contrary direction, and in consequence pro. 
ceeds to E. Now the ray B c and the ray D E being 
parallel, the light does not appear to have suffered any 
refraction; for if a ray of light passes from one medium 
into another, and through that into the first again, the 
two refractions beinu equal and in opposite directions, 
no sensible effect iso produced; for the direction is the 
same, and the little space by which the ray is thrown 
to one side, is necessarily less than the thiclo~ess of. the 
medium, and the thickness of a pane of glass IS too httle 
to be worth considering. But this is the case only when 
the two surfaces of the refractinu medium are parallel 
to each other: if they are not, the two refractions may 
be made in the same direction, and may cause the 
raYil to come to a focus at a point beyond the medium. 

~Ur 
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Lenses are of various forms as here represented. A 
is called a plano-convex, from~. BCD E 

having one side fiat, and the [t,~ n'" ) other rounded; B is a plano- , ,'. 
concave, having one side hol- I' .' t:' J \ 
low; c is a double-convex, ! ' ~' Ll 
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 transmitted 
through media of greater density and bounded by plane, 
convex, or concave surfaces: 

The following will show how parallel, &c., rays are 
brought to a focus by convex, or made to diverge by 
concave lenses: 

It is evident that convergent rap! become more con. 
vergent with convex lenses, and divergent rays more 
divergent with concave lenses . 

. We shall next explain the refractions of a triangular 
pIece of glass called a prism. The sideli are fiat; it 
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cannot therefore bring the rays to a fo
cus, nor can its refraction be similar to 
that of a flat pane of glass, bpcause 
it has not two sides parallel. The rc

fractions of the light, on enlt-ring find on quittillg the 
p"i~m, afe both in the same direction.* On entering 
the prism P, the r"y is refracted from B to c, and on 
quitting it, from c to D. If the window-shutters be 
closed, and a ray of light, wi'lli1tl'<1 through a small 
aperture, fall upon a prism, it will be refracted, and a 
Rpectrum, A B, representing all the colours of the rain-

bow will be formed 
A- on the opposite wall. 

lt is difficult to con
ceive how a piece of 
white glass can pro
d uce such a variety of 

brilliant colours; but the fact is. that the colours are 
not formed by the prism, but existed in the ray previous 
to its refraction; for the white rays of the sun aro com. 
posed of coloured rays, which when blended together, 
appear colourless or white. 

Sir Isaac Newton, to whom we arc indebted for the 
most important discovC'ries respecting light and colours, 
was the first who divided a white ray of light, and 
found it to consist of an assemblage of coloured rays, 
which formed an image upon the wall, such as is ex
hibited, in which are displayed the following series of 
colours-red, orange, yellow, green, blue, indigo, and 
violet. Now a prism separates these coloured rays by 
refraction. It appears that the coloured rays have 
different degrees of refrangibility; in passing througr 
~he prism, therefore, they take different directions, 
aocording to their susceptibility of refraction. The 
violet rays deviate most from their ol'iginal course, 
they appear at one end of the spectrum, A B. Con. 
tiguous to the violet are the indigo rays, being those 
which have somewhat less refrangibility; then follow, in. 

• Thi. will at once appear, as ill the case of the lens, by drawing 
p~rprndiculars to Ibe surface of tho prism wbere Ipe ray enterli 
'l!ld quito i~. 
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I!Uccession, the blue, green, yellow, orange, and lastly, 
the red, which are the least refrangible of the coloured 
rays. The union of these colours, in the proportions in 
which they appear in the spectrum, produces in us the 
Idea of whiteness. If a card be painted in compart
ments with th,-·~c seven colours, and whirled rapidly on 
a pin, it will appear white. But a more decisive proof 
of the composition of a "'hite ray is afforded by re
uniting these coloured rays, and forming with them a 
ray of white light. This can be done by letting the 
coloured rays, which have been separated by a prism, 
fall upon a lens, which will make them converge to a 
focus; and when thus re-united, they will appear white, 
as they did before refraction. The prism, P, .sepa:rates 
a ray of white light :r. 
into seven coloured 
rays; and the lens, LL, 

brings them to a focus F 

nt F, where they again ., 
appear white. Thus by L 

means of a prism and a lens, we can take a ray of white 
light to pieces, and put it together again. 

This division of a ray of white light into different 
colours, being caused by the unequal refrangibility of 
the different coloured rays, must take place, more or 
less, whenever the ray suffers refraction. Thus the 
rainbow, which exhibits a series of colours so analogous 
to those of the spectrum, is formed by the refraction of 
the sun's rays in their passage through a shower of rain, 
every drop of which acts as a prism, in separating the 
coloured rays as they pass through it. 

A body appears to be of the colour which it reflects; 
as we see it only by reflected rays, it can appear but of 
the colour of those rays. Thus grass is green, because 
It absorbs all excppt the green rays; it is, therefore, 
these only which the grass and trees reflect to our eye~, 
and which make them appear green. The sky and 
/lowers, in the same manner, reflect the various colours 
of which they appear to us: the rose, the red rays; the 
violet, blue; the jonquil, the yellow, &c. If anyone 
llhould imagine that these ar~ the permancnt eoloufll of 
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the grass and flowers, he would be mistaken. 'Vhen
ever we see those colours the objects must be 
illuminated; and light, from whatever SOUl'ce it pro
ceeds, is of the same nature, comp,)scr\ of th .. various 
coloured rays, which paint the grass, the 11 ,)\\'cr" and 
every coloured object in nature. Objects in the ,lark 
have no colour, or are Llack, which is the '~n](' thing. 
We call never see objects without light. Ligllt is com
posed of colours, therefore tiwr!' can be no light without 
colours; and though eycry object is black, or witlwllt 
colour. in the dark, it becomes coloured as soon as it 
becomes visible. 

Bodies which reflect all the rays are white; those 
which absorb them all are black. Between these ex
tremes they appear I ighter 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 reflects rays pl0re abundantly than it absorbs 
them_ Pale-coloured bod if's reflect all the coloured 
rays to a certain degree, which produces their paleness, 
approaching to whiteness; 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 rcflect them all with tolerable 
brilliancy, but will appear most'vivid in the ray of 
their natural colour. Th(' green leaves, on the contrary, 
aI'" of a dark colour, bearing a strong('l' r('semblance to 
black than to white: they hn.v(', tllPrcf,II'0, a greater 
'tenJency to absorb than to reflect rays. Blue often ap
pe!<fs green by canrlle-Iight, because this light is less 
pu.e than that of the sun; and when refmctcd by a prism, 
the yellow rays pred'lminate: and as the adl1lixtme of 
bl ue and yellow forms green, the su perabundance of 
yellOW gives to Qlue bodi~'s a gl'C'(,lIish hue. 

'fne sun appears red through a J(lg, owing to the 
red rays having a greater mOl11entlll11, which gi~es 
them power to traverse so dense an atmosphere. For 
the same reason the sun generally appears red at rising 
and setting: as the increased quantity of atmosphere 
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which the oblique rays must traverse, loaded with the 
mists and vapours which are usually formed at those 
times, prevents a larger proportion of the other rays 
from reachillg us. The colour of the atmosphere, 
commonly called the sky, is blue ;-now since all the 
rays traverse it in their passage to the earth, it would 
be natural to infer that it should be white; but we must 
not forget that we see none of the rays which pass 
from the sun to the earth, excepting those which meet 
our eyes; and this happens only if we look at the sun, 
and"thus intercept the rays, in which case, we know it 
appears white. The atmosphere is a transparent medium, 
through which the sun's rays pass freely to the earth; 
but when retlected back into the atmosphere, their mo. 
mentum is considerably diminished, and they have 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 
chietly retlected by the atmosphere; or it may be that, 
without any question of momentum, the colour which 
the particles of air must readily retlect is blue-just as 
grass retlects the green, or a rose the red rays. This 
retlection is performed in every possible direction; so 
that wherever we look at the atmosphere, some of these 
rays falls upon our eyes; hence we see the air of a blue 
colour. If the atmosphere did not retlect any rays, 
though the objects on the surface of the earth would be 
illumined, the skies would appear perfectly black. This 
would not only be very melancholy, but it would be 
pernicious to the sight, to be constantly viewing bright 
objects against a black sky. 

When bodies change their colour, 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 arrangemen. 
of the parts, by which they lose their tendency to. 
retlect certain colours, and acquire the power of reo 
tlecting others. A withered leaf thus no longer reflects 
the blue rays: it appears, therefore, yellow, or has a 
sl,ight tendency to reflect several rays which produce a 
dmgy brown colour. A.n' inl}.spot on linen !lot fir!!! 
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lbl!orbs all the rays; but exposed to the air, it under. 
~oes a chemical change, and the spot partially regains 
Its tf'lndency 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 a spherical form. It has 
two membraneous coverings; the external one, aaa, is 

called the sclerotica: this has a 
projection in that part of the eye 
which is exposed to view, bb, which 
is called the cornea, because, when 
dried, it has nearly the consistence 
of very fine horn, and is sufficiently 
transparent for the light to obtain 
free passage through it. The sec· 

ond membrane which lines the cornea, and envelopes 
the eye, is called the choroid, cc: this has an opening 

ill front, j Ilst beneath the cornea, 
which forms the pupil, dd, through 
which the rays of light pass into 
the eye. The pupil is surrounded 
by a culoured border of fibres, called 
the iris, ee, which by its motion 

always prescrves the pupil of a circular form, whether it 
be expanded in the dark, or contracted by a strong light. 

The construction of the eye is so admirable, that it is 
capable of adapting itself, more 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; I;,r the pupil being 
dilated, a quantity of rays rush in before it has time to 
contract. Aud when we go frOill " &trollg light into 
obscurity we at first illlaginc our:;")Vl"" in total dark_ 
1Iess; for a sutficient nUlIluer of. I'ays canuot gain 
admittance into thc n,J}tL,ct(·d pupil In enable us to 
dilitin.~ui~h cujecb; uut i:l u Ie" win"ll s it dilates, ami 
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We clearly perceive what was before invisible. The cho. 
roid, cc, is covered with a black substance, which serves 
to absorb all the rays that are irregularly reflected, and 
to con vert the body of the eye into a more perfect 
camera obscura. \Vhen the pupil is expanded to its 
utmost extC'nt, it is capable of admitting ten times the 
Ijuantity of light 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 the pupil is still 
greater; it is computed that their pupils may receive 
one hundred times more light at one time than at 
another.-Within these coverings of the eye.ball are 
contained three transparent substances, called humours. 
The first occupics the space immediately behind the 
cornea, and is called the aqueous humour,ff, from its 
liquidity and its resemblance to water. Beyond this is 
situated the crystalline humour, gg, which 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 by fibres, m m, to each side of the 
choroid. The back part of the eye, between the 
crystaHine humour and the retina, is filled by the 
vitreous humour, h h, which derives its name from a 
resemblance it is supposed to bear to glass or vitrified 
substances. The membraneous coverings of the eye 
are intended chiefly for the preservation of the retina, 
i i, which is by far the most important part of the eye, as 
it is that which receives the impression 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 side next the nose, and is 
finally spread over the interior surface of the choroid. 
The rays of light which enter the eye by the pupil, are 
refracted by the several humours in their passage 
through them, and unite in a focus on the retina. 

Rays proceed from bodies in all possible directions. 
We must, therefore, consider every part of an object 
which sends rays to our eyes as points from which the 
rays diverge, as from a centre. Divergent rays, on 
entering the pupil, do not cross each other; the pupil, 
however, is sufficien.tly large to ~dmit a imaU pencil of 
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them; Rnd these, if not refracted to 11 focus by the 
humours, would continue diverging after they had 
passed the pupil, would fall dispersed upon the retina, 
and thlls the image of a single point would be expanded 
over a large portiou of the retina. The diverO"cnt ray!! 
from every other point of the object would be spread 
over a simi.lar extent of space, and would interfere and 
be confounded with the first, so that no distinct image 
could be formed on the retina. The refraction of the 
several humours unites the whole of a pencil of rays, 
proceeding from anyone point of an object, in a corres
ponding point on the rl'tina, and the image is thus ren
dered distinct and strong. 

That imperfcction of sight which arises f!"Om the eyes 
being too prominent, is owing to thc crystalline humour 
being too convex; in con"seq uence of which it refracts 
the rays too much, and collects them into a focus, before 
they reach the retina. From this focus, the rays pro_ 
ceed diverging, and consequently form a very confused 
image on the retina. Thi~ is the defeet of short-sighted 
people; and it is remedied by bringing the object nearer 
to the eye; for the nearer an obj ect is brought to the 
eye the more divergent the rays fall upon the crystalline 
humour, and consequently do not so soon converge to a 
focus. This focus, therefore, either falls upon the retina, 
or at least approaches neal"er to it, and the object is pro
pOliionally distinct. The nearer, therefore, an object is 
brought to the crystalline or to a lens, the further the 
imafTe recedes behind it- But short-sighted persons 
hav~ another resource for objects which they cannot 
permit to approach their eyes. This is to place a con
cave lens before the eye, in order to increase the diver
gence of the rays, the effect of a conca ve lens~ being 
exactly the reverse of a convex one. By the assistance 
of such glasses, therefore, the rays from a distant ~bject 
fall on the pupil as divergent as those from a less distant 
obje-ct; and with sh0rt-sighted people, they throw. the 
imafTe of a distant object back as far as the retllla_ 
Tho~e who suffer from the crystalline humour being too 
/lat apply an opposite rempdy; that is to say, a convex 
len~ to make up for the deficiency of convexity of tha 

30 



crystalline humour. Thus 01derly 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 11 proper 
degree of convexity to bring the image of distant objects 
to a focus on the retina, it will not represent near 
objects distinctly; and if, Oll the contrary, it be adapted 
to give a clear image of neaf objects, it will prOduce a 
very imperfect one of uistant objects. Now to obviate 
this difficulty, and auapt the eye either to near or to dis. 
tant objects, power is given to us to increase or diminish 
in some degl'Ce the convexity of the crystalline humour, 
and also to project it towards, or draw it back from the 
object, as circumstances require. In a young, well con
structed eye, the fibres to which the crystalline humour 
is attached, have so perfect a command over it, that the 
focus of the rays constantly falls on the retina, and an 
im.ngc. is formed equally di,tinct both of distant objects 
anu of those whieh are ncar. 'Ve cannot, however, see 
an ouject distinctly if we uring it very near to the eye, 
IJecause 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, 

'Ve conclude this subject with the following beautiful 
observations on the eye, from the pen of Addison: 

Our sight is the most perfect and most delightful of 
all our senses. It fills the mind with the largest vai-iety 
of ideas; converses with its object at the greatest distance, 
and continues the longest in action without being tired, 
or satiated witn its proper enjoyments. The sense of 
feeling can in,deed 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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eonfined in its operation, to the number, bulk, and dis
tance of its particular objects. Our sight seems de
signed to supply a)l these defects, and may be considered 
as a more delicate and diffusi va kind of touch, that 
spreads itself over an infinite multitude of bodies, com
prehends the largest figures, and brings within our 
reach some of the most remote parts of the universe. 

It is this sense which furnishes the imaginatioil with 
Its ideas. We cannot, indeed, have a single image in 
,he fancy that did not make its first entrance through the 
sight; but we have the power of retaining, aliering, and 
compounding those images, which we have once 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 be found in the whole compass of nature. 

A.beautiful prospect delights the soul, as much as a 
~emonstration; and a description in Homer has charmed 
.nore readers than a chapter of Aristotle. Besides, the 
pleasures of the imagination have this advantage, above 
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 colo~rs paint themsel ves 
on the fancy with very little attention of thought or 
application of mind in the beholder. "Ye are struck, we 
know not how, with the symmetry of any thing we see, 
and immediately assent to the beauty of an object, with
out inquiring into the particular causes and occasions ofit. 

A man of polite imagination is let into a great many 
pleasures, that the vulgar are not capable of receiving. 
He can converse with a picture, and find an agreeable 
companion in a statue. He meets with a secret refresh
'nent in a description, and often feels a greater satisfac
tion in the prospect of fields and meadows, than another 
:loes in the possession. It gives him, indeed, a kind of 
property in every thing ha sees, and makes the most 
uncultivated parts of nature administer to his pleasures; 
so that he looks upon the world, as it were, in another 
.iO'ht and Jiscovers in it a multitude of charlllS, that 
c~nc~al themselveS' from the gen~rality of mankind. 



SECTION V. 

O~l ELECTRICITY. 

The word Electricity denotes a peculiar state, of 
which all bodies are susceptiblfl, and which is suppose~ 
to depend upon the presence of a substance c:tlled the 
electric fluid. Some of its phenomena were known te 
the ancients, p~rticularly th<:>se attractions and repul. 
sions which a piece of amber, after being rubbed, 
exhibits, with rt'garJ to f>atlwrs, hairR, and other light 
bodies; and it was f.-om its power of drawing light 
~ubstances to it ",he'll rubbed, that the Greeks gave 
amb:'r the nanw rlcktroll, which is the ol'igin of the word 
Electricity. '.l':)'lip", will) Lv,·d six cpntllrtAs bp-tore thf~ 
Christian 'en, wa. the first who oh"'r,,,·<1 the electrical 
properties of amber: and he was so struck with the ap
perrmnces, that he supp0s<,d it to be auimated. i'.!r. 
Boyle is supposed t,) have bCl'n olle of the /irst p8rsons 
who got a glimpse of the ,,!r-ctricnl li.<.<;!.t, 01- who seems 
t) have notic,,,d' it, hy ruhbing a dialll'1tld in the dark. 
Sir ISllac Nt'\\'t"n 1\'e.S the fir,t who observed that cxcitecl 
glass attracted light hotliL's on the side opposite to that 
on which it is rubued. 

An electric is I'll)' subst~ncp, which being excited 
or rubbed by the hand, or by a woall,'n cloth, or other 
means, has the power of attraf'ting light bodies. If 
a pipce of sealing-wax be rubbed briRkly with the sleeve 
of your coat, a silk hannkerebif'f, &c., for some timp, 
and then held near hair, Ccathf'rs, bits of paper, OJ 

other light bodies, they will be attractcn; that is, they 
will jump up and some of them will a"here to the wax. 
If a tube of glass, or small phial, be rubbed in a similal 
manner, it will answer milch better, If this operation 
be performed in the dark, something luminous will be 
seen, which is called the electric matter or fluid; an~ 
all bodieQ that we are acquainte.d with have more 01 
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less of it in them; though it seems tt' lie dormant t ill it 
be put into action by rubbing. The air, and every 
thing, is full of this Iluid, which appears in the shnp'3 
of sparks; the rubbing of the glass with the hand 
collects it from the hand, and the glass, having now more 
than its natural share, parts with it to any body that 
may be near enough to receive it. The substance 
rubbed and that with which it is rubbed are always 
found to be oppo.sitely electrified-the one body having 
more and the other less than its natural share; indeed 
one kind of Electricity is never obtained without, at the 
same Jime, the productions of the other. Those bodies 
which have becn called Electrics, will not convey elec
tricity from one body to another, and therefore they are 
termed NON·CONDUC~RS. The most remarkable are
glass, and all vitreous substances, precious stones, resins, 
amber, sulphur, baked wood, wax, silk, cotton, wool, 
hair, feathers, paper, whitc sugar, ail', oils, metallic ox
ides, all dry vegetable substances, and all hard stones. 
Those bodies, which, when rubbcd ever so much, do 
not exhibit electricity, are called Non-Electrics. They 
convey electricity from one body to another, and there
fore are denominated CONDUCTORS; they as are capable 
of having electricity developed upon them by friction 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 others. The 
pl'incipal conductors are the metals, charcoal, all fluids 
except dry airs and oils, most saline substances, and 
stony substances. \VooHen and silk, when wet, will, 
by means of the water, conduct electricity. 

'When a body has more than its natural quantity of 
this fluid, it is said to be electrified positively, or plus; 
and when it has less than its natural quantity, it is said 
to be electrified negatively, or minus. When bodies 
are electrified either of these ways; they repel _each 
other' but if some be electrified plus, and others minus, 
they ~utuaHy 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 al"P some fishes which po~sess the extraordinary 
(lCUlty of being able, at pleasure, to communicate 
Ihucks, like those of an electric battery or galvanic pile, 
to any animal that comes in contact with them. They 
are called the torpedo, the gymnotus electricus, and the 
,·ill/rlts !ndicus. The most remarkable of these is the 
Gymnotus Electricus or Electric Eel, which is frequently 
fJund in the marshes and stagnant pools of Guiana, 
nnd other countries of South America. The shocks they 
give are exceedingly severe; and Humboldt mentions a 
road which has been totally abandoned, because the 
mules, in crossing a wide ford, were, by these violent 
attacks, often parilysed and drowned. Even the angler 
on the bank was not exempt from danger, the shock 
being conveyed along his wetted- rod and fishing line. 
The Electric Eel is sometimes twenty feet long. The 
electricity of all those fishes is exerted by them only 
when they please, and of CQur~e only while they are 
alive. After the animal has discharged its electrical 
matter, the next shock is weaker; and when the animal 
is exhausted, it has lost all the power of producing any 
effect for some time. 

There is no longer any doubt that the cause of thun
der is the same with that which produces the ordinary 
phenomena of electricity. The resemblance between 
them is indeed so great, that we cannot believe thunder 
itself to be any other than a grander species of elec
tricity. 

GALVANISM. 

Galvanism is so intimately connected wIth electricity, 
that it may be considered as a branch of that science. 
It was first accidentally discovered in the chemical 
laboratory of M. Lewis Galvani, professor of anatomy 
in the university of Bologna, upon the following 
occasion. The lady of the professor being of a delicate 
habit, was occasionally $upported by S01i"p made from 
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frogs as !L restorative. Some of the~e animals, skinn,·J 
for that purpose, were lying uPQn a table in the 
laboratory of the professor, in which stood an electrical 
machine. One of the assistants, in experiment, by 
accident brought the point of the scalpel near the crural 
nerves of a frog recently killed, lying not far from 
the conductor; the muscles of the limb were instantly 
set in mDtion, being agitated 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 published a 
treatise on the subject. addressed to the institute of 
Bologna, in the year 1'791. On the appearance of this 
work, the universal attention of the philosophers of 
Europe was arrested. This discovery was made at a 
time when something more than hypothesis was 
necessary to satisfy the mind of the inquisitive inquirer 
after scientific truth. To this desire may be referred 
the almost innumerable experimetnts whieh were made 
in every district of Europe, in consequence of this pub. 
Iication; by which means the science became considera. 
bly enriched by the addition of a great variety of new 
facts, by contemporaries and successors, insomuch that 
it is said, the labours of Galvani, the original discoverer 
bear but a comparatively small proportion to ,,-hat havE' 
been since adduced for its illustration. 

Galvani found that, by the mere agency of a metallic 
substance, where he had no reason to suspect the 
presence of electricity, the limbs of a recently killed 
frog were convulsed; and having ascertamed the fact 
by a number of experiments, he in the course of his 
enquiries found, that the convulsions or contractions 
were produced only when dissimilar metals were em
ployed. It was now inferred that electricity is n,l\ 
only produced by the friction of bodies, but even ny 
the mere contact of certain substances. At the same 
time it was admitted, that these substances must have 
some chemical agency or action upon each .other, 
and that the effect pl'oduced scems to be proportIOnate 



aO the degree of chemical action. The following well 
KnowlI facts were now supposed to be explained by this 
,science. Porter taken fmm a pewter pot has alway~ 
been held by connoisseurs in tlmt liquor to be better 
than when taken from china or glass: this was now 
said to arise from 11 certain decomposition effected by 
means of the liquor in the vessel-the porter, and the 
salivll on the under lip coming in contact with the 
metal. Pure mercury retains its metallic splendour a 
long time, but its amalgam with tin, &c. is almost 
immediately oxydated or tarnished. Inscriptions of 
very llncient date, on pure lead, have been found in a 
perfect state, while others of modern times, made on 
compound metals, are corroded' and scarcely legible. 
'Yorks of metal, whose parts are soldered together by 
means of other metallic substances, soon tarnish, or 
arc oxydated about the places in which the different 
metals are joined. So likewise is the copper on ships, 
which is fastened on by means of iron nails. Zinc 
also may be kept a iong time under water, with 
scarcely any change; but if a piece of silver touch the 
zinc while under water, there will be very soon a 
sensible oxydation. Take a piece of zinc and place it 
under the tongue, and lay a piece of sil vel' as big as 
half a crown on the tongue, and no particular taste 
will be observed; but bring the outer edges of the 
metals together, and a very disagreeable taste will be 
perceived, which is said to arise from the decomposition 
of the saliva, a watery fluid. The same thi.ng may be 
noticed with a guinea and a piece of charcoal. These 
facts have been thus explained, and the theory generally 
admitted :-The conductors of electricity, however they 
may differ from each other in their conducting powers, 
may be divided into two classes. The first class, which 
are denominated the dry ana more perfect conauctors, 
consist of metallic substances and charcoal: the second 
class, called also imperfect conductors, are water, acids, 
&c. From these, or some of them, all Galvanic Circles, 
as they are named, are formed. 
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Hitherto this influence or agent had been chiefly 
investigat~d with reference to its operation on animal 
substances. Hence its popular name was for a long 
time, animal electricity: but it being soon found that 
its agency was more extensive, that it possessed powers 
not indicated by this denomination, and that of course 
the retention of this name would lead to enor, the 
word Galvanism was adopted in its stead. This ex· 
tension of the Galvanic principle was connected with 
new discoveries, and improvements from various qual'. 
ters; these, however, for a considerable time, were 
generally small, and unimportant in their nature. But 
among all the recent discoveries in Galvanism, that 
made by Profes50r Volta, in 1800, 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 electricity did not belong to the animal, but to 
the different metals employed. Galvani was not likely 
to .produce any greater effect than what could be ob. 
tain~d by two pieces of metal, because he believed the 
electricity to be in the anima'. Volta was led to the 
discovery of the battery, by combining a Dumber 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 Gal. 
vanic, or more properly, Vol~aic batteries: and the 
sClCnce itself is mmally denominated, from the dis. 
coveries resulting from these batteries, Voltaism. 

The si.plest galvanic apparatus consists of a set of' 
tumblers, containing water slightly mixed with nitric or 
6ulphuric acid, which are connected by bent wires with 
0. piece of zinc at une 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 onc-touching 
the first copper and the last zia with the fingers, wil~ 
occasion a shock. 

The pile is made thus; take twenty or thirty p~eceall 
of zinc, each as large as a penny. Get ae many pieces' 
vf copper about the same size, and also us many pieceR 
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of paper or cloth, which are to be dipped in a solution 
of salt and water. In building up the pile place zinc, 
papel', copper, &c. constantly in the same order until 
the whole be finished. The sides of the pile may be 
supported with rods of glass, or varnished wQod, fixed in 
the board on which it m~lds. The following experi
ments may then be pcrfor~:- , 

Havin;; wet both hands,pcll the lower purt of the 
pile with one hand, and tllll upper part with the other; 
/I slight shock of clectricitv will be felt as often as 
one l~anJ is removed. If the hand be brought back, 
a similar shock will be felt. Put a basin of wate.r 
near the pile, and put the left hand into it, holding 
/I wire, the one end, of which tonches the top' of tbe 
battery or pile; then put the end of a silver spoon 
between the lip and 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 hanel. Take the 

- left hand from the water, but still keep hold of the wire, 
.and then perform the last experiment in the same man. 
ner, and a shock will beofelt in the gum only. Hold a 
silver spoon in one hand, and touch with it the battery 
at the lower part, then touch the upper part with the. 
tongue, the bitter taste is extreme. In performing the 
above experiments, if, instead of the two ends of the 
pile, th~ one end und the middle of it be touched, the 
sensations will not be nearly so strong. 
- The Gal VGllic trough is a "cry powerful apparatus; 
it is composed of zinc and copper plates pla~ in pairs, 
so that all those of one metal lie toward the same end. 
The end plates have connecting wires; and ,,·hen the 
trough is filled with water, impregnated with nitric or 
muriatic acid, and the points of the wires brought toge_ 
ther, the action is remarkably powerful; any number 
of troughs may be united and made to [lct at once. In 
this way substances'" ropc II decomposed on which the 
strongest fires had u" "ucct. 
. Modern research· has considerably augmented OUi' 

knowledge of Galvanism. It\vas, after some time, dis
covered that the efficiency of a Galvanic Circle depends 



on its being formed of three LodiE's, tll"O of which Iic,~,-, 
!l powl'I"ful etli:ect on Ec'a<?h otl,,'r, but nEcithcr of tll(,'ll, if 
[,,,,,sible any, on the tl,ird. Il"llu' pert; etly pU"e zinc', 
Of (what Hll,'5\\'l'l'S extl'elIlely w,-ll) zinc HIILdgttrll<llC'd 

with mercury, platina, and dilute acid; or chre."li, 
zinc, and acid, fl".,n k,tto-ric·s ,whiel, are ""ry effectivC', 
and which from tkir I. '"g C'llltillUl'd neti,"" are c,lIled 
cons/ant Latleri,'s; i,,,],,,d th,· zinc in them is not "t 011 
'H.:kd upon Ly the acid in II Ilieli it i,s inm,ersed, unk,s 
II'h"n connecter! II ilh the platilla, ~(,.'., Ly means of a 
wire or some other c·,nrlllct,)!,; and then only to an ex
tent pruportilillcd to the gOOdll('SS of the conductor which 
connects them. 

Galvanio action is nuw applied to a vcry illtrresting 
ond useful purpns0, which is called the Elcclro/!}pe pro
C(',S. This pnaLles us with great facility, and the most 
pertect ('xactlll'SS to c . . p}' medab, CIl~,."y,'Ll copper 
I'l"tes, (\Cc., and tf) ,.,,' c,. uhnust allv substance with 
gold, silve,', copper, ,\c. In its sill'1,),·"t ji.>rll' it lllay 
be illustrated by a slllall (;"j,'"nic hal1('J'\~, consistint; (,f 
a v('ssel of unglazed p,.oeelain, within III,icl, is a piece 
of zinc immersed in dilute sulphuric acid, anr! outside 
of it a pl"te of ", '1'1"')' illIlJlC'r,,~d i" a solution of blue 
yitri,,1 (sulphat0 oi' <""1'1"'1'); when the zinc and e('pper 
are cunnlTt<-d tngl'll",r by a wire, ,\cc., till' f.mner \\'ill 
be gradual I." dl",,,II'f·d, and till' blt(·,. "",'(·red with fine 
copper d"l""ir"d from tl", Llue vitriul. 

The experimcnt will L,· "1"1'1' perfect, when a gene
rating ccI.l (a constant Latter),) and a decolllposing cell 
are used. ' Let us suppose the /-!'p'lt'rating cell to consist 
of amalgamated zillf:. platina, and dilute sulphuric acid; 
and the generating cell tf! be a n ",·1 containing a solu_ 
tion of blue vitriol, in IIJ.ich a plate of copper ulld lhe 
medal intended to be c"piui are illlll"'''''',], without 
being in contact. \\,lir'" the zinc of the generating 
cell is connected with the Illedll!k"and its platina "'ith 
the plate of copper, the medal _1 in a few hOllrs Lo 
c""",.eo1 with a plate of pur(\ l'''I'I'''I', whose thiclmcs3~ 
will dcppnd on the tim'" u8ed in forming it, &c., and 
which being removed fr6m the medal, and placed lllstead 
of it in the generating cell, will constitute a matrix, 
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nnd bl' covered with copper, thus affording a copy or 
the medal, than which nothing can be more exact. The 
same matrix wiII, it is evident, be sufficient for the 
production of an indefinite number of copies. 

MAGNETISM, &c. 

The production of magnetism by electricity is ano· 
.her of the important results which have arisen from our 
increased knowledged of Galvanism. 

Almost everyone knows that property of the magnet 
which causE'S it to attract iron and a few other sub. 
stances. This attractive power may be communicatea 
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 
treely it will arrange itself nortl! and south; that. is, one 
pole or extremity will point almost north, and the other 
In the opposite direction. This directive power, as it 
is called, is what makes the mariner's compass so use· 
ful to the navigator. By its aid he may traverse the 
pathless ocean during the darkest night in the utmost 
security; and yet it consists merely of a needle, (a small 
bar of steel magnetized,) balanced on a fine point, so 
that it can move in every direction over a ci rcular card, 
marked with 32 diviSions (called points), in it~ 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 just midway 
between the magnetic poles-it wiII no longer remain 
in equilibrio, but wiII 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"we 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; the angle it makes with a horizontal 
line lymg m tnc meridian of tne place is called the angle 
of 1l4ri4tion of that place. It i~ to be remarked that thi. 
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Imgle is not always the same even at the same place. 
Both "dip" and "variation" arise from that Clluse 
which makes the needle point to the magnetic pol€-5, 
namely, the earth being a great magnet and acting as 
such on the nGedle. We may illustrate both dip and 
variation by placing a magnetized bar of steel under 
the needle, in such a way as that it will occupy the 
same positions with refenmce to it, as the magnetic 
axis, (a line passing through the magnetic poles,) 
occupies. 

It only remains to show why the earth acts towards 
the needle as if it W('J'e a great magnet. The earth i~ 
what is called an electro-magnet; that is one formed by 
the circulation of electrical cUfl"ents around it. The 
connection between electricity and magnetism was long 
known; but that electricity £irculating around the 
needle will cause it to be deflect! d from its ordinary 
position, and that the same current passing round a bar 
of iron would magnetize it, are facts which constitute a 
recent al,.ld very important discovery. 

The currents which produce the magnetism of the 
earth arc 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. 

"Ve 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 pilltes of a. Galvanic c~rcle, t~o 
iron bar will be found to be highly megnetlC. It Is... 
necesSary to cover the wire with somo non-conducting 
substance, or the electricity instead o~ traversing the 
length of it, and so passing round the Iron, would pall" 

:n 



directly from one part of the wim to. another, selecting, 
as electricity alway does, the shortest path. 

The lteli..v is capable not ollly of producing magnetism 
in iron, but also electricity in another helix plncen 
around 01' intertwined with it; and it is found, whether 
used by itselr, or in combination wi,h another, to give 
to the electricity derived from a single Galvanic circle 
an mtensitv which could scarcely lJe obtai lied from the 
combinatio·ll of a very great number of circles-the zinc 
of one being connected with the coppe,· or platina of the 
next; 'rhich is the mode of arrangement required, 
when we desire to give to Galranic electricity a greater 
or less degree of intensity; that is a capability of pro. 
ducing mechanical or physiological etfects, and the 
power of traversing bad, or imperfect conductors. 

CALORIC. 

]/feat, strictly speaking, is tiJe name of a sensation, 
though it is customary to speak of the heat of the sun, 
-or the heat of the fire, just as readily as of the heat 
which these bodies are capable of exciting. It was 
with a view of avoiC:ing the confusion which arose from 
thus confounding the cause allli eil;~Tt, that modern 
chemists adopted th'e new word caloric, to denote the 
principle 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 combustion 
-by friction,-by percussioll,-by the mixture '!f two or 
more substances, as when sulphuric acid is poured upon 
water or magnesia-by electricity and galvanism. But 
the principal source of caloric is the SUllo 

Caloric is e!ther latent or free. All bodies are sup
posed to conta1l1 caloric, but , .. hell it is neither "ercep. 



ti"le by the senses, nor affects the thermometer, it is 
termed Tatent heat; if by any means we can ascertain 
its presence, it gets the name of free coloric. Fn'e 
caloric always tends to diffuse itsplf €'qually; in othp!, 
words, when two bodies are of different temperatu]"('s, 
the warmer gradually parts with its caloric to the 
colder, till they are both brought to the same tern. 
perature. Thus, when a thermometer is applied to a 
hot body it receives caloric, when to a cold one it givE"~ 
to it part of its own caloric; and this giving and 
receiving goes on until the thermometer and the body 
arrive at the same temperature. Cold is merely a 
diminution of heat. When you lay your hand on a 
marble table you indeed feel it cold, but the cold you 
experience consists merely in the loss of caloric that 
your hand sustains whilst its temperature is being 
brought to an equilibrium with the table. If you lay 
a piece of ice upon the same table, you will find that a 
contrary effect will take place, the ice will be melted 
by the caloric which it abstracts from the marble. 

The facility with which caloric enters or leavos 
bodies, depends much on the nature of the body; some 
species permitting the passage of caloric through them 
with ease, and others with 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 
Boon become hot, but this will not happen with a piece 
of wood of the same length, and under the same cir. 
cumstances. A person may stand so near the fire, 
as to make the metal buttons on his coat t{)O hot to 
touch, whilst the temperature of the cloth will bE' 
apparently scarcely altered. When there is occasion 
to hold any metallic instrument, we take care that tho 
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 

. ia to intercept the heat, and preserve the body as much 



0.5 possibl~ nt a uniform temperaturf'. In colJ weather, 
the temperature of the atl1lo,phere heing lower than tlwt 
of the body, clothing formed of non.ccmductors prevrnt 
the t\\'O rapic! escape of heat from the boJy to Ih" Sli'· 

l",)undjug air; anu, in vu:,y h0t wcatll«j·, it flIlSW(,l"S a 
contrary purposP,-pl'evcntini! tli" In" rapid cOTllrnunic~
tion of heat to the bo'ly. Animals are chLhed in fur, 
wool, fcathers, &c. all 1l01l-CDllduc[;,rs; and man uor
rows his c1othitlg, in " great clegr,'c, froln theill. 

One of the llIost rcmarkaule pl"Opl'rties of caloric is 
the rcpul8ion 'which exi,[s among its p~rtick5, [ie·nc., 
it happ2tl" tbat \\'hen tiiis principle enters into a body, 
its first effect i" to renywp the integrant mulecules of the 
substaucl! to a greater distance from one anothl·]'. Th~ 
Lady, tilcref)re, becomos Ie"" compact thall unf"',,. 
uccupies a gl'cater sl)dce, 01', in ollL'r w()rd~, (-xpanus. 
Now this etlect of caloric is manit',·,tly ill nppcsition to 
cnh","ion-that force which tend~ to ',lal,e lhc particle" 
of matter approxim:lte, ant! which must b3 O,""I'COIII'> 
bef)re any exp:llISiOll can ellsnc. I: m,lY be cxpc:c\(·d, 
therd)J'c, that a ~mall addition of c,lloric will occasiun 
a small expansion. and a greatel' addit.ion of caloric, it 

greater expansion; becaus2 in the IaIt"I' casp, the cohe
sion will be morf' ovt'rcnmf' t1l:lIl in the r.,,·wei', It may 
be anticipated, also, til,,! whenever caloric passps out o'f 
Ii body, the cohesion being then left to act freely, a con
traction will necessarily follow; so that expansion i~ 
only a transient eifect, occasfoned solely by the aocumu
lation of caloric. It follows, moreover, from this \ iew, 
that caloric must produce the greatest expansion in thas0 
bodies, the cohesive powel' of which i~ least; nnd the 
inference is fully justified by observation. Thus thc 
force of cohesion is greatest in solids, ]Pss in liquids, 
and least of all in aeriform substances; while the expan
sion of solids is trifling, that of liquids much mol''' 
considerable, and that of elastic fluids far greater. It 
may be laid down as a rule, the \,('uson of which is now 
obvious, that all bodies are expanded by heat, and that 
the expansion of the same body increases with the 
quantity of caloric which enters it. 



INTRODUCTION TO CI-IE:lIISTRY. 

CHE)IISTllY is the science which nnkf'~ known to u, 
the natUl'e anll properties of all bxli;'s, whether thrso 

bodies be simple or cCllllpound-solid, liquid, or 
neriform. 

The imp'J)·tance of the sci"llce of clwmist,·y- is ('vi,lent 
fl'Om the following (?o!lsi,L'mtions. In [<cqui rin!r a k.10\\". 

ledge of the constitution of the atll1'''pllCl'''' in investi. 
wlting the changes to which it is Slliljr'l't, tho variations 
of temperature, the laws of winds, d,,\\'. rain, hail, alld 
snow, chf'mistry is our princip,ll, our only s"ti,:'"c:o,'), 
guide. The~e relnarkable changts-chang(·~, which) 
because familiar, do not produce any emotion in the 
mind, though in themselvps truly wnnnr'l'ful-3l'e che. 
mical operations on a magnificent scale·, anu C:ln only 
be explained on chemical laws. 

In l'x,unining the yarious objects whi.ch compose the 
mineral, vegetable, and animal kingdollls, chemistry i. 
essentially requisite for the successful prosecution of 
our inCluirics. 

In the art of ('xtrncting mctals from thpir arc's, in 
purifying and comhining thf>1ll with each other, almost 
all the processes are purelv chemical, 'fhe arts of glas. 
and porcelain-lnaking-nf t:lnnin~, sO·lp-making, dying, 
and blcaching-depcnn entirely upon chf'mistry; and ali 
th" proe",,sr s of haking, brewing and distilling, and 
m0St of the culinary arts, arc chcm;c:t! operdtions. 

The transformations of chemistl·y, by which we are 
enabled to convert IIlnt"riais apparently useless imo 
important objects of the arts, are opc'ning up every day 
sources of wealth and convenience unknown to fi)rmor 
ages. 'Who, for instance, would have conceived that 
linen rags were capable of producing mor~ than their 
own weight of sugar, by the agency of one of the 
cheapest and most abundant acids-the suI phuric !-that 
dry bones could be a magazine of nutriment, capable of 
preservation for many years, and ready to yield up 
their sustenance in the form best adapted to the support 
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or life, on the "ppl ieatinll of stenm, or of an acid Itt 
once cheap and dUI'"LI" ?-that Aflwdust itsdf is sus· 
ceptible of C'lnversiolJ iilto a sui,tance bpflring no 
remote analogy to brC'ad; and though certainly lpss 
palatable tha" that of t]nur, yet lin way dis"greeabJe 
Rnd at once wholesome, digestible, and highly nu. 
tritive? 

Chemistry makes "s acquaintt'd with many facts, of 
which, without it, we must have remained in ignol'allcf', 
How wonderful that the diamond should be made of 
the same material with co"j; that the most part, by 
bulk, of water should he an inflammahle substance; that 
acids should be almost all formed of ditfprent kinds of 
air; and that one of those acids, the strength of which 
can dissolve almost allY 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, \ve 
shall find 110 study which presents more interesting 
subjects of research, and none which affords more 
strikillg proofs of the wisdom and beneficence of the 
Creator of the uninrsl', III all the singular and sur. 
prising changes which every where 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 design and perfect wisdom 
displayed ill them . 

. CHEMICAL AFFINITY. 

That property of matter which occasions the combi. 
nation of heterogeneous bodies, is the cause of the 
principal phenomena of chemistry, and is therefore call. 
ed chemical affinity 01' attraction, It is also sometimes 
termed electric attraction, and the attraction of compo. 
sition, ,to distinguish it from cohesive or aggregativEl 
attractIOn, 
, Chemical attraction may be defined to be that energy 
In consequence of which different killds of matter unite 
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to furm C()llil'ollnds, h,,·. ii:;, properties oftell disc'illlllnr 
fl'01TI tbuse uf tliE-ir l'f);11P";.1C'';~t P:lrls, s:) t;;,1t Ulr""> I'(:'suit 

of Chf'lllical cr)lllbill~llion can ll:l]Y l:~~ [I~('('rtnil1cd, &t 
lenst in the fir~t in~tance, by ,·:,I"'),":1"':t. Thus, if il'Oll 
(jliil~s be t1i~s')1 \"1'.1 in sull'lll~J rif: ~cid, IJI' (i~ it is CO] I :ll1onlv 
calLd, oil of yitriol, ~ "ill,,,t:\I.~r will be n""'~"(,' ,1 whi('h 
Leal's tVJ kind of n's· lilLlaece to pitL('~' cf it:-:; <'''Jllj!'l. 

JIl"llt parts, it is c;-.llrd ty ('l~c mist:~ f;nlphatc of iron, 
hid \·U:.;:::lrly, c(",PP( .. ! ... ·~, or green vitl-i,.l-:t grcenisll, 
seI11i-trtllJ . ...;parf'llt cr'",·~;;:lri~:: d subslancp, ll~'\';!l," llothln" 
of the nppCnra!lCe (Jot' tlJ{' 11l._'tul, nor ot' the ~nl1~ tu:::tc of 
the acid. Acptic [!cicl, or the acid of yillcgal', ill t.he same 
manner dis>olns copper. and constitutes ~vitll it the blue 
(·uL)rt· .... l'l nt salt cnlh-d \"crdi;2;ri:-:. C~t ll>dc \-cgcta Lle alkal i 
(caustic p'Jtash) is a dl~I;ll111'~;(Tl:t S!lllstance', wIlle::. as its 
name illlplies, corrodes Ib,),: cmd sulpltUric r:cid is a 
liquid which, \rh£·n CCJl,Cf.'lll\,i1'eU, acts llluch in tbe snn10 

manner nil l1esh; but from the union ()f tilcs~ bodies. <;" 
destructive to uninlal IJl~I~'-C'r. resuh:~ tile' c:wIIJi('al C(JlJ1-

pound, sulphate of potash, a sult which, \" 1I('1i1('r solid 
or dissolved in water, ooc's not act on the skin, llnd Ill,'\' 

he swallowed with s'lLt:;. Sr,I1l~til1les t\· .. ,~) liquids ~r 
r;liSCOUS \yxlirs, by tbeir union f~ll'l!l n ~ .lill compound. 
'1'llll'. the 1""" that rises fmlll spirit of hartshorn, called 
uv (;hcllli~i.s [llllll1onia,· anu lnurbtic lleid Q:l~, if 111ixcd 
V:;l( llwr in an r·t1l[llo': jar, lJ0C,')n1C c'-'Ild,- n~t'd into a 
\rlJitr~ '">1line solid, called I)luriatc of ;:ul11110niu, or suI 
umllloni~c. 

The p:l('nonl;:-'I1~l of chclnical attraction are n:·gulatcd 
Lv the (()ll,)\\"il:g Ln ... s: 
"1. This attl'active force is C'xerted in ditTcrent de. 

grees by ditll'rent bodies. 
2. It operates !)IIiy on very minute particles of .bodies; 

and hence chc111iC'al action is promoted by preYI()lIS S()· 

11lti'Jl1, trituration, or other 111cchanical Il1Clll;,LI.s ()r divi. 
sion anfl intermixture. 

3. \\"hen Lodies combine, un alteration "r kmp"ra. 
ture gcnerally takes place, sometimes with the ('xhil)i. 
tion of light. . 

4. Bodies which huve un attractIon for Mch other iTe 
always found to display opP'lsite states of elecll·icily. 



5. All ~)di,,:; arC' c'')mp'),~('d of certain atoms or mole. 
cuks, and chemical cOllibination consists of the union 
of one or more atoms of one of the uniting bodies, 
with s')m0 determinate number of atoms of the other 
uniting body. 

0. C!12l11ical attraction takes pl'"'' in thrC'e diiT.'rent 
mo,lcs :-1. \Vhen one simple body is presented to 
another for which it h~s aTl alnnity, a union tak"s plac·c·, 
and a compQund is frmned. 2. If a simple bady, A, 
be prcsentC'Cl to a compound, Be, and if A have f\ 

stronger affini~y for B than C h'1S, the compaund B C 
will be decomposed, and a new compauml A B, will 
be fOI·med. 3. If a compound A B be presented to 
a"Clthcr comp"u:)'l, C D, though neither A nor B would 
';]one d('comp~se C D, yet a mutual decomposition 
may take place b"tweetl the two compounrls, and oc
casion the formation of two new comp:mnds A D and 
C B. The first and srcond m01'-'8 of attraction are 
styled instances of simple affinity, 01' simple elective 
attraction; and th~ last mode is styled compound 
affinity, 01' comp'mnd elective attraction. 

7. All compounds, when thpy enter into union with 
other bodies without being decompos8d, act in the same 
manner as simple bodies. 

Book 0/ Science. 

ON SDiPLE BODIES. 

According to the ancient philosophers, the simple 
bodie~ 0)' elementary p"inciples from which all the va
ripties of matter are composed, were but four, namely, 
fire, ail', earth, and water. This notion, after hnvinCT 
for ages formed a part of the creed of the learned, ha~ 
been completely exploded by thc light of modern 
science. 

Some of the allE'ged elements of the older chemists 
a;'e now known to have existed only in imagination, aTl,1 
:lthers ~re .ascertained.to be by no means simple substances: 
thus. all' ~s found to consist principally of two different 
eh,"tlc flUlds or gaseous bodies, which may be separated 
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"y variou~ processes, and exhibited apart f:'orn c::("11 
other. \Vater also has b'~en asccrtained to be a !.!'JIll[lound 
which may be analyzed or deeomp0sed, S') as to produce 
two distinct kinds of ga" wlJicb III")' be s( 1'",,:11'.,1)" enl. 
10ctcd, and when again Inlx~·l tf).!~I'lhl r in IH't)p"r Pl"'i~'):'
tions, may be m~d~ to [JI'm water bv tlwir union. 

Other bodies fJrl1lcrly ('sk('''''''' ~imple. have yir-ldt,,J 
to the analytical pro!.! "':·s of modern Ci'CIIIISi 1':'; t,ut 
t~}f:'I'P is a certain numb~'r of ~tlU:--tllJC'- :..;, w:jicil i/'! \ e 
hitbert') rcsi~tf·d all atV: {lIp,S at fUft!i(,l" dt'c')lllpositivll, 
and which, therefore, in tl,,, 1'",,,0I1t state of the "~iCIlt:.', 
must be ranked as silll!11e snitst'llt:':". Th'ir numb·:r js 
not vcry great, amoUl;ting to about fiC,\··11\l:, and it is 
not unlikely that the futlll',' rpsearchcs "I' <::, "I';S;, IIlay 
demonstrat~ some (,I' thf'sC bodies to be e'Jllll"'Utl'k .. \t 
the same time, it is pr'Joable that addi:iulls may be made 
t') the class of elementary substances, in C"lISC 't'" ne,c 
of future discoveries-several of those IlllW r.dll,i!lc:1 
into this class having bccOlne known to liS but vcry 
recently. 

Some 'of these elementary b"dil's arc wid"ly and 
abundantly dispersed thl'Ou;;hout the three kin::;dOllls of 
nature, either alone 01' in a state of compositiun, "'hil" 
others appear to be of very rare occurrence, 01' at le:"t 
have hitherto been met wilh only in small quantities, and 
in few situations. Thc whole of the ell'IIt:'ot.ll'Y sub· 
stances may be arran,W'c\ in two di\Oisions ; th~ ~irsl COI11· 

prehending those which arc not of a metallic nature, the 
entire nurnb2r of which, now known, arn::>unts to only 
thirteen; t~,p remain ina forty.two elementary bodies are 
all regarded as mctal~, though some of them exhibit 
propel1ies differing cOllsideraGly from those which ei,,,. 
racteriz') gold, silver, mercury, lead, iron, and other 
Lodies, to which the designation of metals was origi. 
nally applied. . 

The fol.owinO" are the thirteen non.metallle cl,'Il,' Il· 
tary substance~: oxygen, chlorine, iodin,>, Lr~n.'ille, 
fluorine, hydrogen, nitrogen, carbon, boron, S!llCou, 
phosphorus, sulphur, seleniulll. 

Book of Sceince. 
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ON SDIPLE BODlES. CONTINUED. 

O.rygen is one of the most impot·tant of the dE'lllentary 
bodie:;. In a simple slate, it i:; obtained only iu the form 
of gas. It is an exceedingly abundLlnt huJy; the air of the 
atmosphere contains one-fifth, allt! wukr i~ resolvabl ~ 
iutJ a mixed gas, onc-third of which, by bulk, i~ 
o_~ygC'n, and the rClnaiuder Ilydrr)~(·n. It a18.1 exists in 
m',s! l1,,!ural products-anilll,d. H'c;",,,Ll,,, and mineral. 
U.\yt;:Cll gos is, like COlIll110n air, (' )luurlc:-J,-":, invisiule, 
t ".Il'II"', inodorous, and elastic. But it i, heavier than 
COtHlllOn air, ill the proportion of 11 ~ to 10. It is a 
PJ\\,l'I'ful supporter of comLustion; that is to say, when 
any inn.lIned b,)dy, 11S a 'lighted candle, is put into it, 
it bums vcry vigol'<Jusly-much more so thun ",hen in 
C0mmon air; intlc(·d it is owing to- the oxygf'n it con
tains C}.d CUllI'lll)ll air Sllpp'JI'~S cOlnbustion at all. hs 
prcsellc,' is also uecessary ~Jr tlte continuance of animal 
lift,. We cannot breD.the D.ir which has been deprived 
of its oxygen. 

Hydrogen is known only in the state of gas, D.nd is 
sometimes called inflammable air. It is the lightest 
of all boelil's that can be weighed. It is one of the 
ingrcdicllts which jlJl'lIlS water-from which it can 
be eD.sily pr"curt'IJ. lhdrogen gas, when pure, pos
sesses all the mechanical properties of common ail". 
l! docs Ilc>t supp:n'! combustion, though it is itst'l f 
one of the most eombustible of all bodies; for if. a 
lighted candle be put illio a vessel containing hydrogen, 
the candle will be i:btCllltly extinguished, while the g:ls 
itself will be inl1am~d. It is not fit for rcspimtion, It,,' 
D.nimals which breathe it die almost instantaneously. If 
pure oxygen and Ilydrogen be mixed together, at;d tite 
mixture set fit'e to, it explodes with g,'eat violence, an,) 
fJl'ltlS \\"ul'.'r. Hence we see the origin of the tel"" 
ltyu ragen, which literally signifies the water-former. 
Hydrogen gas is, on account of its greater levity, cm
ployed to fill balloons. 

Nitr()gen, called also D.zote, is a gaseous body, rather 
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tigbter than C,'Jlll'll"" air; of which it fJl"OIs f,)ur-fifth 
p"-~ts, the remaining one-fif,h Lein~ ox::;::' 11. It hit" 
neither colour, smell, 110r tu~~e. It O,)CS not snpp.,rt 
combustion, nor i~ it l:'JinhlHtii,I" i:s If, f,r if a lig!ltpd 
candle be put into a vessel conlo.inin a nitrorr011, it is in
stantly extinguished, and the gas i~elf do~s nnt hi,' 
fire, as is the case with hydroaen. Nitrogen is futal 
also to animal life; any animal "'put into it dies in a very 
short time. 

ON SIMPLE BODIES, CONTINUED. 

CARBO",". 

'Vhen wood is hput"d to a cr·rt ,in dC'g;refl ill the op~n 
air, it takes fire, an,] forms ",Lilst IJumi,lO", WHtp,· and 
carbonic acid gns, till the w:lolf' of it is t'!~IS:llIlUJ. .\ 

small portion of ashes is Ii,,· S II" rl'siduf'. TIut if tit .. 
wood b3 heated to r(·d!ll·.~s in (:;0"';(' ,(.:~.::.;. J"" Sf) thot tlw 
ntrnospheric air eanll!)t hun:, frpe Cll'L'!'S'; t,) it, a larg(~ 

quantity of gaseous and other \ ol,liL, 111 ,tk"S is f'XP lied, 
nnd a black, hal'll, porous substal1(;1l is kft, called 
c/wl'coa/. 

Charcoal may ],p produced f,'o1)1 ollH'r s"nrc"s. \\'h"n 
the volatile matters an' dri\""11 ofT from (,f),1. as in the 
process for making- cn:d g"", a peculial' kind of' charcoal, 
enJlt'd co/;r, remains in the retort. :'IIf) . ..;t animal and 
vegetable substances yi,.j,1 it, when igllit~d in close 
vessels. Thus a very pun' charcoal 111:1," h2 procllred 
from ~tarch or sugar, and from the oil of Itll'p:'ntine or 
spirit of ,,"inn, by p""illg their vapour titl'O"pit tuhes 
heated to rednpss. \Vhen bOlles al'e made red hot in it 

covered crucible, a hlack lllass rf'nl:1in::;, which c'Hlsi:-t~ 
of charcoal l1Iixed with tJ"o earthy ",attn.' of tho bonl'. 
It is called ivory black, or anim,d charcoal. 

Carbon is the name giwll t) the pure inflammable 
pal't of charcoal, of whioh sUb.,t'H~e the diamond is only 
a variety in a pure chrystal! izpn state; fi,r pu re charcoal 
And diamond, when tt'.,,,(rU ill the """" manner, pro. 
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,inen · prf'cisply thf' s~mp rf'sults. CRrbon is ins::>lublp ir 
watpr, aorl infusibl .. by the most intense heat, provide. 
air be excluded. Animal and vegetable oils are com 
posed almost entirely of carbon and hydrogen. Th, 
~ame may be obs('rven of gum, sugar, and starch 
TI](,s' bodies, however .. contain oxygf'n. 

Charcoal absorbs the odoriferous and colouring prin 
cinles of most animal nnn \'eO"('table substances. \Vhen 
co'loured infusions of this ki;rl are digested with n due 
'lu~ntity of charcoal, n s'llution is obtainf'd, which is 
Iwerly, if not quite coloudpss. Tainted flesh may he 
r;.nd(,l"f,d sweet and ('ata!.I.' by this means, and foul 
wuter may be purifi"d by fil:erlng through charcoal. 

Sulphur occurs as a min('ral production in some part" 
of the earth, p31·ticularly in the neighbourhood of I",)C.I. 
1I0S, as in Italy anrl Sicily. It is commonly found in a 
massivp state; but is s::lmetimes met with in a cr:,,<. 
lallized emn. Tt is procllff~d abundantly in combination 
with sPvf'ral 01' ,,,Is, such as silver, copper, antimony, 
learl, and iron. It is obtain"d in large quantitiel, hy 
pxposing the common ir,n pyrites to a read heat in ClOSB 
vessels. 

Sulphur is well kn,.,,,,n under the nalTIe of hrimstooE'. 
It is a hrittle sr,lid ho(I\', of a grpf'nish yellow colour, 
emits" peculiar onoul' when rubben, and has little 
tastp. It is insoluble in water; but if poured into it 
when liquifi,~d it retains its sormrss. and is in this 
state (,mployed for taking impressions from seals and 
mNlals. 

Phosphorus was niscnvprf'd about the year 1669, by 
Brnnrlt, an alchf>mist of H.~mhurgh. It is a semitrans. 
p-ll'f>nt yellowish matt!'r, of the consistence of wax. 
It is procurf>d, in genprnl, hy the decompnsition (If 
hnnf's. It is exceodingly inlhmmahlf>. Exposen to the 
air at common temperatures, it undergoes a slow com· 
bust ion; it emits a df>nse white smokp, which has th" 
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 combustible nature, it requires to be handled with 
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great caution; gentle pressure between the fingers is 
sufficient to kindle it. It burns rapidly, emitting a 
splendid white light, and causing an intense heat. 

Chlorine was discovered in 1770. It is a substance 
of much importance, being, in combination with other 
substances, extensi vely used in the arts. Chlorine is a 
yellowish.green coloured gas, which has an astringent 
taste, and a dis>lgreeable odour. It is one of the most 
slIffocating of the gases, exciting great irritability in the 
wind-pipe, even when considerably diluted with air. 
When strongly and suddenly compressed, it emits both 
heat and light-:l character which it pOSS~SS8S if) 
common with oxygen gas. Under considerable pressure 
it assumes the form of a limpid liquor of a bright 
yellow coloul·. Chlorine is a supporter of combustion. 
If 11. lighted taper be plunged into chlorine gas, it burns 
with a small red flame, and emits a large quantity of 
smoke. Phosphoru~ 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 I"f·dden the blue colour of plant", which nearly 
all acids do. One of the most important properties of 
chlorine is its bleaching power. All animal and vege. 
table colours n re speedily removed by chlorine; and 
when the c"lour is once di"charged, it can never be 
r('stored. Chlorine. however. cannot bleach unless 
water be presc·nt. Chlorine is useful also for the pur
poses of fumi.!!;atioYJ, and is used to purIty the air in fever 
hospital~. The infection of' the small-pox is also de. 
stroyerl by this gas, and matter that has been. submitted 
to its influence will no long~r gent'rute that dIsease. 

Iodine is a substance much resembling chlorine in 
some of its properties. It may be procured. by ~ryi?g 
and powdering common sea weeu, and heatIng It ~vlth 
sulphuric acid anu peroxide of manganese: a VIOlet 
coloured vapour rises, which, if received in a cool 
ves~eJ, will condense on its sides, and will form scalY 

3~ 
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crystals, of a somewhat metallic lustre. These crys. 
ta's 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; heme 
iodine and starch are used as tes~ 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 ap'petite; but in 
large doses, or continued too long, it produces a remark. 
able em:lciation. 

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 not omit the 
consideration of them for the present. 



376 

SECTION VI. 

TRUE LIBERTY. 

True Liberty was Christian, sanctified, 
Baptized, and found in Christian hearts alone. 
First.born of Virtue! daughter of the skies! 
~ ursling of Truth divine! sister of all 
The Graces, Meekness, Holiness, and Love: 
Giving to God, and man, and all below, 
That symptom show'd of sensible existence, 
Their due unask'd; fear to whom fear was due; 
To all, respect, benevolence, and love. 
Companion of Religion; where she came, 
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 ;" 
Who first of all the bands of Satan broke; 
Who broke the bands of Sin; and for his soul, 
In spite of fools, consulted seriously; 
[n spite of fashion, persevered in good ; 
[n spite of wealth or poverty, upright; 
Who did as Reason, 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 
Who, having power, had not the will to hui1 ; 
Who blush'd alike to be, or have a slave; 
Who blush'd at nought but sin, feared nought but God ; 
Who, finally, in strong integrity 
Of soul, 'midst want, or riches, or disgrace, 
Uplifted calmly sat, and heard the waves 
or stormy folly breaking at his feet; 
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Now shrill. with praise, now hoarse with foul 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, such as angels use, 
And kindred to the liberty of God. . 
First.born of Viltue! daughter of the skies! 
The man, the state in whom she ruled, was free; 
AJI else were slaves of Satan, Sin, and Death. 

POLLOCK. 

THE CORAL INSECT. 

Toil on! toil on! ye ephemeral train, 
Who 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, 
The 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 roJI'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 
The wrecking reef for the gallant bark 1 
There are snares enough on the tented field, 
'Mid the blossom'd sweets that the valleys yield; 
There are serpents to coil, ere the flowers· are up; 
There's a poison-drop in man's purest cup, 



There are foes that wat(;]' f()f his cradIc-breath, 
And why necd ye sow the floods with death? 

Ye build-ye build-Lut yo enter not in, 
Like the tribps whom the dest'rt d('vour'd in their sin; 
From the land of promise yo fade and die, 
Ere its verdure gleamR I;lrll! on your weary eye 
As the kings of the clourl-erown'd pyramid 
Their noteless Lonf's 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 clouds ascend, in whose capacious womb 
A vap'ry deluge liCR, to snow congeal'd. 
Heavy they roll their fleecy world along, 
And the sky saddens with the gathC'l"d storm. 
As thus the snows arise, and fiJul and fil'rce 
All winter drives along the darken'd air, 
In his own loose-revolving li..Jd, tl.e swain 
Disaster'd stands; sees other hills "scclld, 
Of unknown joyless brow, amI othor sccnPR, 
Of horrid prospect, shag the tmckle-ss 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, 
Impatien!, flouncing through the drifted heaps, . 
Stun'" with the thoughts of home; the thoughts of hallie 
Rush on his nerves, and call their vigour forth 
In many a vain attempt. How sinks his soul! 
What black despair, what horror fills his heart! 
When, for the dusky spot which fitncy fcign'd 
His tufted cottage, rising through the snolV, 

:l:!~ 
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He meets the roughness of the middle waste, 
Far from the track and bless'd abode of man; 
'While round him night resistless closes fast, 
And ev'ry tempest, howling o'er his head, 
Renders the savage wilderness more wild: 
Then throng the busy shapes into his mind, 
Of cover'd pits, unfathomably deep, 
A dire descent! beyond the pow'r of frost; 
Of faithless bogs; of precipices high, 
~mooth'd up with snow; and what is land unknown. 
What water of the still unfrozen spring, 
In the loose marsh or solitary lake, 
'Where the fresh fountain from the bottom boils. 
These check his fearful steps, and down he sinks 
Beneath the shelter of the shapeless drift, 
Thinking o'er all the bitterness of death, 
Mix'd with the tender anguish nature shoots 
Through the wrung bosom of the dying man, 
His wife, his children, and his friends unseen, 
In vain for him th' officious wife prepares 
The fire fair blazing, and the vestJIjent warm, 
In vain his little children, peeping out 
Into the mingling storm qellland their sire, 
With tears of artless innooenoe. Alas! 
Nor wife, nor children, more shall he behold, 
Nor friend, nor sacred home. On ev'ry nerve 
The deadly winter seizes, shuts up sense, 
And o'er his inmost vitals creeping cold, 
Lays him along the snows, a stiffen'd corse, 
Stretoh'd out, and bleaching in the northern blast. 

, THOMSON. 

BENEFITS OF AFFLICTION. 

fhe path of sorrow, and that path alone, 
~eads to the land wherc sorrow is unknown; 
No traveller ever reached that bleSSed abode, 
Who found nol thorns and briers in his road. 
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The world may dance along the flowery plain, 
Cheered as they go by many a sprightly strain j 
Where nature has her mossy velvet spread, 
With unshod feet they yet securely tread: 
Admonished, scorn the caution and the friend, 
Bent all on pleasure, heedless of its end. 
But He, who knew what human hearts would {'rove, 
How slow 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, flowingJrom 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, and every name, 
Transformed to blessings, miss their cruel aim; 
And every moment's calm that soothes the breasL 
Is given in earnest of eternal rest. 

Ah, be not sad, although thy lot be cast 
Far from the flock, and in a boundless waste! 
No shepherds' tents within thy view appear, 
But the chief Shepherd even there is near. 
Thy tender sorrows and thy plaintive strain, 
Flow in a foreign land, but not in vain; 
Thy tears all issue from a source divine, 
And every drop bespeaks a Saviour thine-
So once in Gideon's fleece the dews were found, 
And drought on all the drooping herbs around. 

, CowrEK. 
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Or yield the harvest promised in its spring. 
Nor yet will every soil with equal stores 
Repay the tiller's labour; or auend 
His wiII obsequious, whether to produce 
The olive or the laurel. Different minds 
Incline to different objects: one pursnes 
The vast alone, the wonderful, the wild; 
Another sighs for harmony, and grace, 
And gentlest beauty. Hence, when lightning fires 
The arch of heaven, and thunders rock the ground, 
When furious whirlwinds rend the howling air, 
And ocean, groaning from its lowest bed, 
Heaves his tempestuous billows to the sky; 
Amid the mighty uproar, while below 
The nations tremble, Shakspeare looks abroad 
From some high cliff superior, and enjoys 
The elemental war. But WaUel' longs, 
AU on the margin of some flowery stream, 
To spread his careless limbs amid the 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: 
Consenting Zephyr sighs; the weeping rill 
Joins in his plaint, melodious; mute the groves; 
And hill and dale with all their echoes mourn, 
Such and so various are the tastes of men. 

AKENslDL 

DETACHED I'IECES. 

Now, my co-mates, and brothers in exile, 
Hath not old custom made this life more sweet 
Than that of painted pomp 1 Are not these woods 
More free from peril than the envious court 1 
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, when n bites aud blows upon my body, 
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Ev~n .till I shrink. with cold, 1 smile, and say
This IS no flattery; these are' counsellors, 
That feelingly persuade me what 1 am. 
Sweet are the uses of adversity; 
Which, like the toad, ugly and venomous, 
Wears yet a precious jewel in its head; 
And, this our life, exempt from public haunts, 
Finds tongues in trees, books in the running brooks, 
Sermons in stones, and good in every thing. 

SHAKSPEARE. 

What 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, 1 wish you 
A wave 0' the sea, that you might ever 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. 

SHAKSPEARB. 

Let me play the fool 
With mirth and laughter; so let wrinkles come, 
And let my liver rather heat with wine, 
Than my heart cool with mortifying groans. 
Why should a man, whose blood is warm within, 
Sit like his grandsire cut in alabaster 1 
Sleep when he wakes, and creep into the jaundi,:e 
By being peevish 1 1 tell thee what, Antonio, 
(1 love thee, and it is my love that speaks,) 
There are a sort of men whose visages 
Do cream and mantIc 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 lope 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. 

SUAKSPBARL 

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,-
Who 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 c~anticleer, 
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. 

SHAKSPBAllB. 
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~ems, madam! nay, it is: I know not seem&. 
Tis not alone my inky doak, good mother, 

Nor customary suits of soleJ;lln blaek, 
Nor windy suspi)"ation afforced breath; 
No, nor the fruitful river:in the eye, 
Nor the dejected 'haviour of the visage, 
Togethe!' with all forms, modes, ~hows of grief, 
Tllat can denote me truly: these indeed seem, 
For tney aTe actions that a man might play; 
But I have that within which passeth show, 
These kt the tr<IfJpings and the suits of woe. 

SHAKSl'EAR •• 

Why get thee gone! hOl'l'or and night go with the&. 
Sisters of Acheron, go hand in hand, 
Go dance around tho bowor, and close them in: 
.And tell them that I sent you to salute them. 
Profane the ground., and for the ambrosial rose 
And breath of jessamine, let hemlock blacken, 
And deadly nightshade 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 kisSBS-Sllch as I would give them. 

YOUNG. 

Why have those banished and forbidden legs 
Dared once to touch a dust of England's ground 1 
But more than why-why have they dared to lI'Ia~ 
::>0 many miles upon her peaceful bosom; 
Frightening her pale. faced villagers with war, 
And ostentation of despised arms 1, 
Comest thou becausfl the anointed king is hence . 
Why,' foolish boy, the king is .left behind; 
And in my loyal bosom hes hIS power. 

3:3 
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Were I but now the lord of such hot youtn, 
!s when brave Gaunt, thy father, lind myself, 
Jteseued the Black Prince, that young Mars of men 
From forth the ranks of many thousand French; 
€!Ib, then, how quickly should this arm of mine, 
Now prisoner to the palsy, chastise thee, 
And miaister correction 10' thy fault. 

SirAKSPEARE. 

Many are fhe sayings of the wise, 
In ancient and in modern books enrolled, 
Extolling patience as the truest fortitude; 
And to the bearing well of all calamitielil) 
All chances incfdent 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 aud of dissonant mood from his complaint; 
1'1 nless he feels within 
Some source of consolation from above, 
Secret refreshings that repair his strength, 
And fainting spirits uphold. 

O~ MILTON'S BLINDNESS. 

MILTON. 

When I consider how my light is spent, 
Ere half my days in this dark world and wide, 
And that one talent which is death to hide, 
Lodged with me useless, though my soul more berr 

'10 serve therewith my Maker and, present 
My tpue account, lest he retnrning chide; 

"Doth God exact day. labour, light denied 1" 
I fondly ask; but Patience, to prevent 



387 

That murmur soon replies, God doth not need 
Either man's work, or his own gifts' who best 
B~ar his mild yoke, they serve him best; his "tate 

Is kmgly, thousands at his bidding speed, 
And pass o'er land and ocean without rest, 
They also serve who only stand and wait. 

MILTON. 

CAPTAIN BOBADIL'S METHOD OF DEFEATING 
AN ARMY. 

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 subjects in general, but to save 
the one-half, nay three-fourths of his yearly charge in 
holding war, and against what enemy soever. And ho" 
would I do it think you ?-Why thus, sir:-I would 
select nineteen more to myself, throughout the land: 
gentlemen they should be; of good spirit, strong and 
ahle constitution. I would choose them by an instinct 
that I have. And I would teach these nineteen the 
special rules; as, your Punta, your Reversa, your Stoc
cata, your Imbroccata, your Passada, your Montonto, 
till they could all play very near, or altogether, as well 
as myself. This done, say the enemy were forty thou
sand stron,!!;. 'V'e 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 honour 
refuse us. Well-we would kill them: challenge 
twenty more-kill them: twenty more-kill them: 
twenty more-kill them too. And thus would WA 

kill every man his te'} 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 time3 
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five-five times forty-two hundred days, kill them all 
by computation. And this I will venture my poor 
gentleman.like carcass to perform (provided there be no 
treason practised upon us) by fair and discreet maH
hood; that is, civilly-by the sword. 

BBN JONSON. 

THE POST ARRIVES IN THE VILLAGE. 

Hark! 'tis the twanging hom! o'er yonder bridge, 
That with its wearisome but needful length 
Bestrides the wintry flood, in which the moon 
Sees her unwrinkl'd face reflected bright, 
He comes, the herald of a noisy world, 
With spatter'd boots, strapp'd waist and frozen locks, 
News from all nations lumb'ring at his back, 
True to his charge the close packed load behind, 
Y etcareless what he brings, his one concern 
Is to conduct it to the destined inn; 
And having dropp'd th' expected bag, pass on. 
He whistles as he goes, light-hearted wretch, 
Cold, and yet ch'3erful; messenger of grief 
PPfhaps to thousands, and of joy to some; 
TIl him indiff'rent whether grief or joy. 
Huuses in ashes, and the fall of stocks, 
Births, deaths, marriages, epistles wet 
With tears that trickled down the writer's cheeks 
Fast as the periods from his fluent quill, 
Or charg'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 
With such heart-shaking music, who can say 
What are its tidings: have our trooos awak'd'l 
Or do they still as if with opium drugg'd, 
Snore to the murmurs of th' Atlantic wave 'I 
Is I.dia free 1 and does she wear her plum'd 
bid jewell'd turban with a smile of peace; 
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Or do we grind her still 1 The grand debate, 
The popular harangue, the tart reply, 
The logic, and the wisdom, and the wit, 
And the loud laugh-I long to know them all ; 
I burn to set th' imprison'd wranglers free, 
And give them voice and utterance once again, 
Now stir the fire, and close the shutters fast, 
Let fall the curtains, wheel the sofa round; 
And 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. 
Not such his ev'ning, who with shining face, 
Sweats in the crowded theatre, and squeez'd 
And bor'd with 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 
Inquisitive attention, while I read, 
Fast bound in chains of silence, which the fair, 
Though eloquent themselves, yet fear to break. 
What is it but a map of busy life, 
Its fluctuations, and its vast concerns 1 
Here runs the mountainous and craggy ridge 
That tempts ambition. On the summit, see 
The seals of office glitter"in his eye; . 
He climbs, he pants, he grasps them. At his 
Close at his heels a demagogue ascends, 
And with a dext'rous jirk soon twists him down 
And wins them, but to lose them in his turn. 
Here rills of oi~y -loquence in soft 
Meanders lubricate the course they take. 
The modest speaker is asham'd and griev'd 
T' engross a moment's notice: and yet 
Begs a propitious ear for his poor. thoughts, 
However trivial all that he conceives. 

33* 
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Sweet bashfulness! it claims at last this I>rlliee: 
The dearth of information and good sense 
That it foretells us, always comes to pass. 
Cataracts of declamation thunder here; 
The forests of no· meaning spread the page 
In which all comprehension wanders lost; 
While fields of pleasantry amuse us there 
With merry descants on a natio~'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 for the toothless, ringlets for the bald, 
Heaven, earth, and ocean plunder'd of the sweets, 
Nectareous essences, Olympian dews; 
Sermons and city feasts, and fav'rite airs, 
...Ethereal journeys, submarine 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 No and Eyes a strange contest arose, 
The spectacles set them unhappily wrong; 
The point in dispute was, as all the world knows, 
To which the said spectacles ought to belong. 
So the tongue was the lawyer, and argued the cause, 
With a great deal of skill, and a wig full of learning, 
·While chief baron Ear 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 wear, 
Which amounts to possession, time out of mind. 
Then holding the spectacles up to the court-

• Katerfdto, a celebrated juggler. 
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Your lordship observes they are mllde 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 case 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 appears, and my argument shows, 
'Vith 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 Eyes; 
But what were his arguments fcw people know, 
For the world did not think they were equally wise 
So his lordship decreed, with a grave solemn tone, 
Decisive and clear, without aile if or but-
That whenever the Nose put his spectacles on, 
By day.light or candle.light-Eyes should be shut. 

COWPER 

THE DESERTED WIFE. 

He comes not-I have watched the moon go down, 
But yet he comes nbt.-Once it was nnt 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 love a mother's watch to keep, 
O'er those"sleeping eyes, that smile which cheerll 
My heart, though sunk in sorrow fix'd and deep, 
I had a husband once who loved me-now, 
He ever wears a 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 Time, who stole with silent sadness by, 
Strew'd, as he hurried on, his path with flowElrs. 
I loved 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 madnes:r-and should sickness come, and lay 
Its paralysing hand upan 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, fRir \Vyoming! 
Although the wild flower on thy ruin'd wall, 

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 love of Pennsylvania's shore. 

Delightful Wyoming! beneath thy skies, 
The happy shepherd swains had nought to do, 

But feed their flocks on green deelivitiEls, . 
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 mounta.'ins half way down, 
Would echo flageolet from some romantic town. . 
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Then where of Indian !:ills, the daylight takes 
, His leave, how might you the flamingo see, 
Disporting, like a meteor on the lakes, 

And playful squirrel on his nut.grown tree; 
And every sound of life was full of glee, 

From merry mock.bird's song, or hum of men, 
'While hearkening, fearing nought their revelry, 

The wild demo areh'd his neck from glades, and then, 
Unhunted, sought his woods and wilderness again. 

And scarce had \Vyoming of war or crime 
Heard, but in trans.atlantic story rung, 

For here the exile met from every clime, 
And spoke in friendship C\('I'!' 'distant tongue, 
Men from the blood of warring Europe sprung, 

W here but divined by the running brook; 
And happy \I'here no Rhenish trumpet sung, 

On plains, no sieging minc's volcano shook, 
The blne.eyed German changed his sword ttl pruning. 

hook. 

Here was not mingled in the city's pomp 
Of life's extremes, the grnnllr'ur and the gloom, 

Jungment awoke not here her Jigli",l tromp, 
Nor s0al'd in blood a fellow.ereature's doom, 
Nor mourn'd the captive in a li\'ing tumb. 

One venerable man b,I!)\'IJd of fill, 
Suffie('n, where innocence was yet in bloom, 
To sway the strife that seldom might befall ; 

And Albert was their judge in patriarchal hall. 

How reverend was the look, serenely aged. 
He bore, this aged Pennsyl\'anian sire, 

\Vhen all but kindly fervours were assuaged, 
Undimm'd by weakness' shade or turbid ire! 
And thouo-h, amidst the calm of thought enlire, 

Some high ;nd haughty features might betray 
A soul impetuous once, 'tWflS earthly fire, 

That fled composure's intellectual ray, 
As .iEtna' fires grow dim before the ri~illg day. 

CA~IPBELL. 
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LINES WRITTEN IN A SEVERE FROST AND STRONG .JLUB, 
ON SUNDAY MORNING. 

How drear and awful is this solitude! 
Nature herself is surely dead, and o'er 
Her cold and stiffened corse a winding sheet, 
Of bright unsullied purity, is thrown. 
How still she lies! she smiles, she breathes no more! 
Yon drooping elm, whose pale and leafless boughs 
O'erhang the stream, hath wept itself to death. 
The stream that once did gaily dance and sing 
The live-long day, now, stiff and silent, lies 
Immoveable-congeal'd to glittering shingles, 
'Tis beautiful in death! That grove, which late 
Did woo the merry stream with ceaseless music, 
From morn till eve, with notes of thousand songsters, 
And all the night with those melodious strains, 
With which lone Philomela tells her love, 
Now silent stands a bleached skeleton. 
The sky itself is shrouded; .now no more 
The rosy blush of health, the glow of rapture, 
Or cheerful smile of peace her face illumines; 
One sickly vivid hue is spread o'er all. 
The veil of air wont not to hide, but show 
With mild and softening azure tint more sweet 
The beauteous aspect of the varying heaven, 
Is now. become a foul and dense disguise. 
The sun, that glorious source of warmth and light, 
Arrested in his course, flares through the dun 
And turbid atmosphere, as if expiring. 
Nought else appears-it seems as though this spot 
Were all creation, and myself the sole 
Survivor. Oh! how awful thus to find 
Myself alone with God-to know and feel 
That his all-seeing, his all-searching eye, 
Surveys my inmost thoughts! How little, now, 
Appear the mighty joys, the hopes and fears, 
Pursuits and pleasures of a transient world' 
.A world wherein, till now, like other men, 
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I've toiled and grieved, with many anxious oares. 
But where I too have loved and been beloved, 
With more of happiness than oft is found 
In this probationary state. With Him 
Who gave me all, and day by day, hath still, 
With kind parental care my life preserved, 
To stand alone is awful, but not dreadful. 
Nay, sure, 'tis more than earthly bliss, here, thus 
To hold communion with my heavenly Father. 
Witness this heart, with gratitude o'ercharged, 
Which pleads and presses to present its thanks: 
Witness these tears which thus uncall'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; 
Earthquakes have raised to heaven the humble vale, 
And gulfs the mountain's mighty mass entombed, 
And where the Atlantic rolls, wide continents have 

bloomed. 
J3ut sure to foreign climes we need not range, 
Nor search the ancient records of our race, 
To learn the dire effects of time and change, 
Which in ourselves alas! we daily trace. 
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Ypt a[ the darkened eye, the withered face, 
Or hoary hair I never will repine: 
But spare, oh time, whate'er of mental grace, 
Of camlour, love, or sympathy divine, 
Whate'er of fancy's ray or friendship's fiame is mine. 

BEATTIE. 

MUTUAL FORBEARANCE, NECESSARY TO THE HAPPINESS 

OF THE MARRIED STATE.· 

The Lady thus address'd her spouse
What a mere dungeon is this house! 
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 shall expect him at the door, 
Precisely when the clock strikes four. 

You are 80 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! 

Dimniss poor Harry! he replies, 
Some people are more nice than wise; 
For one slight trespasl; all this stir! 
What if he did ride, whip, and spur 1 
'Twas but a mile-your fav'rite horse 
Will never look one hair the worse.
Well I protest, 'tis past all bearing! 
Child, I am rather hard of hearing! 

Yes truly--one must scream and bawl, 
I teU you, you can't hear at nIl. 
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Then with a voice exceeding low, 
No matter if you hear or no. 

Alas! and is domestic strife, 
That·sorest ill of human life, 
A plague so I ittle to be fear'cl, 
As to be wantonly incurr'd ; 
To gratify a fretful passion, 
On every trivial provocation 1 
The kindest and the happiest pair 
Will find occasion to forbear, 
And something every day they live 
To pity, and perhaps forgive. 
But if infirmities that full 
In common to the lot of all, 
A blemish, or a sense impair'.l, 
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 \var, 
The love that cheers life's latest stll.ge. 
Proof against sickness and old age, 
Prescrv'd by virtue from declension, 
Becomes not weary of attention; 
But lives when that exterior graoe, 
Which first inspired the flume decuys. 
'Tis gentle, delicate, and kind, 
To faults compas5ionate or blind, 
And will with sympathy endure 
Those evils it would gladly cure: 
But angry, coarse, and harsh expression 
Shows love to be a mere profession, 
Proves that the heart is none of his, 
Or soon expels him if it is. 

34 
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THE CONVICT SHIP. 

Mom on the waters! and purple and bright 
Bursts on the billows the flashing of light; 
O'er the glad waves, like a child of the sun, 
See the tall vessel goes gallantly on; 
Full to the breeze she unbossoms her sail, 
And her pennon streams onward like hope in the gale j 
The wind come around her, in murmur 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. 
Onwards 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! 
'Vho, as the beautiful pageant sweeps by, 
Music around her, and sunshine on high, 
Pauses to think amid glitter and show, 
Oh ! there be hearts that are breaking below! 

Night on the waves! and the mom 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, 
Seems not the ship like an island of rest '1 
Bright and alone on the shadowy main, 
Like a heart-cherished home on some desolate plain, 
Who, as she smiles 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, 
That so lovely a thing is the mansion of sin, 
And souls that are smitten, lie burst1'ng within' 
Who, as he watches her silently gliding, 
Remembers that wave after wave is dividing 
Bosoms that sorrow and guilt could not sever, 
Heart. 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 grave 1 

'Tis thus, with our life, as it passes along, 
Like a vessel at sea, amid sunshine snd song, 
Gaily we glide in the gaze of the world, 
With streamers afloat, and with canvas unfurled; 
All gladness and glory to wondering eyes, 
Yet chartered by sorrow and freighted with sighs: 
Fading and false is the aspect it wears, 
As the smiles we put on, just to cover our tears, 
And the withering thoughts that the world cannot know, 
Like heart.broken exiles lie burning below; 
Whilst the vessel drives on to that desolate shore, 
Where the dreams of our chifdhood are vanish'd and o'er. 

T. K.lIERVEV. 

CHRISTIAN BENEVOLENCE. 

Wouldst thou from sorrow find a sweet relief1 
Or is thy heart oppressed with lvoes untold ~ 
Balm wouldst thou gather for corroding grief; 
Pour blessings round thee like a shower of gold. 
'Tis when the rose is wrapt in m!1l1y a fold 
Close to its healt the worm is wasting th,ere 
Its life and beauty; not when, all unroll'd 
Leaf after leaf, its bosom, rich and fair, 
Breathes freely its perfumes throughout the ambient air. 

Some high or humble enterprise of good, 
Contemplate till it shall possess thy mind, 
Become thy study, pastime, rest, and food, 
And kindle in thy heart a flame refined. 
Pray Heaven fo~rmness t~y whole soul to bind 
To this thy purpose-to begm, pursue, 
'With thoughts all fixed, and feelings purely kind, 

:.strencrth to complete, and with delight r.eview, 
And grace to give the praise where all is due. 
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No good of worth sublime will Heaven permit 
To light on man as from the passing air; 
The lamp of genius, though by nature lit, 
If not protected, 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 Columbia's aloe, proudly rare, 
That 'mid gay thousands, with the suns and shower. 
or 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 thou could'st not bear, 
From other lips without a blush of shame. 
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 these few and fleeting haurs, 
Thy hands unsparing and unwearied st;lw, 
Shall deck thy grave with amaranthine flowers, 
And yield thee fruit divine in heaven's immortal bowera. 

WILCOX. 

THE LAST MINSTREL. 

The way was long, the wind was cold, 
T~e ~instrel was infirm and ald; 
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; 
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The last of all the Bards was he, 
Who sung of Border chivalry. 
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. 
No more on prancing palfrey borne, 
He carolled, light as lark at morn; 
No longer courted and caressed, 
High placed in hall, a welcome guest, 
He poured, \<) lord and lady gay, 
The unpremeditated lay; 
Old times were changed, old manners gone, 
I\. stranger filled the Stuart's throne, 
The bigots of the iron time 
Had called the harmless urt a crime. 
A. wandering Harper, scorned and poor, 
fIe begged his bread from door to door, 
~nd tuned, to please a peasant's ear, 
l'ilC harp, a king had loved to hear. 

He passed wnere Newark's stately tower 
Looks out from Yarrow's birchen bower; 
The minstrel gazed with wishful eye, 
No' humbler resting place was nigh; 
'Vith hesitating step, at last, 
The embattled portal arch he passed, 
Whose pond'rous grate, and massy bar 
Had oft rolled back the tide of Wilr, 
But never closed the iron door 
Acrainst the desolate 'and poor. 
The duchess marked his weary pace, 
His timid mien, and reverend face, 
And bade her page the menials tell, 
That they should tend the old man well: 
For she had known adversity, 
Thoucrh born in such a high degree; 
In pride of power and beauty's bloom, 
Had wept o'er Monmouth's bloody tomb! 

34* Scott. 
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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 fields of rapturo 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, 
'Vhere 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 genitis 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 roarr 
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. 

CAmBELL. 



THE SNOW FLAKE . 

.. Now, if I fa.1, will it be my lot 
To be cast in some low and lonely spot, 
To melt, and to sink unseen or forgot 1 

And then will my course be ended 1" 
'Twas thus a feathery snow.flake said, 
As down through the 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 alone, on my lap to die, 
Thou pure and delicate child of the sky; 

For thou wilt be safe in my keeping:' 
But, then, I must give tnee a lovelier form; 
Thou'lt 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. 

" And then thou shalt have thy choice to b@ 
Restored in the lily that decks the lea, 
In the jessamine blossom, the anemone, 

Or aught of thy spotless 'ivhiteness; 
To melt and be cast in a glittering bead, 
With pearls that the night scatters over the mead, 
In the cup where the bee and the firefly feed, 

Regaining thy dazzling brightness. 

"Or wouldst thou return to a home in the skies, 
To shine in the Iris, I'll let thee arise, 
And appear in the many and glorious dyes 

A pencil of sunbeams is blendi.ng. 
But true fair thin"', as my name IS Earth, 
I'll give thee a n~v and vernal birth, 
When thou shalt recover thy'primal worth, 

And never regret descending !" 
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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 thinCTs of thyself they expire with thee; 
But thos~ 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 promi~e that God hath given." 

TO A WATERFOWL. 

GoVLD 

Whither midst falling dew, 
While !\low the heavens with the last steps of day 
Far through their rosy depths dost theu pursue 

Thy solitary way 1 

Vainly the fowler's eye 
Might mark thy disJant flight to' do thee wrong, 
As darkly painted on the crimson &ky, 

Thy figure floats along. 

Seek'st thou the plashy brink 
Of weedy lake or margin of r.iver 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' wanderin~, 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 o'er thy sheltered nest. 

Thou'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 oertain flight, 
In the long way that I must tread alone, 

Will lead my steps aright. 
BRYANT. 

THE BLIND MOTHER. 

Gently, dear mother, here c 

The bridge is broken near thee, arid 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 mIlst is watohing o'er thee. 

The green leaves as we pass 
Lay their light fingers on thee unaw~re, 
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, 
A.nd the child stops amid his bounding race, . 

And the tall stripling bends 
Low to thine ear with duty unforgot-
Uas, dear mother, that thou see'st them not! 

But thou canst hear-and love 
,)lay richly on a human tongue be poured, 
And the slight cadence of a whispered word 

And 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 
Who on thy sightless eye its darkness hung. 
fo the attentive ear like harps hath strung 

Heaven, and earth, and sea! 
A.nd 'tis a lesson in our hearts to know, 
With but one sense the soul may overflow! 

ANONYMOUS. 

SONG FOR MAY-DAY. 

It is. May! it is May! 
And all earth is gay, 

For at last old Winter is quite away! 
He linger'd awhile in his cloak of snow 
To see the delicate primrose blow· ' 

• He saw it, and made no lo~ger stay
And now it is May! it is May !_ 
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It is May! it is May 
And we bless the day 

When we first delightfully so can say, 
April had beams amid her showers, 
Yet bare were her gardens, and cold her bowers; 

And her frown would blight, and her smile 
betray-

But now it is May! it is May! 

It is May! it IS May 1 
And the slenderest spray 

Holds up a few leaves to the ripening ray: 
And the birds sing fearlessly out on high 
For there is not a cloud in the calm blue sky, 

And the villagers join in their roundelay
For, O! it is May! it is May! 

It IS May! it is May! 
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 Winter's sway, 
Break forth again o'er the kindling soul; 
And soften and sooth it, and bless it whole; 

Oh thoughts more tend~ than words convey 
Sigh out-It is May! it is May! 

ANONYMOUS. 
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nlE SILENT GLEN. 

This silent ~len, this silent glen, 
Oh how I love its solitude! 

Far from those busy haunts of men, 
Far from the heartleSl! multitude; . 

No eye save n'ature's sovereign beam; 
No breath, but heaven's, to break the dream 
No voice, but yonder babbling 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 treo---£ee 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, 

To coldness and decay: 

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's gaudy trappings spread beneath, 
They dream away life's fleeting breath, 
Till night comes closing in, and death 

Draws his dark drapery round. 
HENRY NEELI! 

WHO IS MY NEIGHBOUR 1 

Thy neighbour 1 It is he whom thou 
Hast power to aid and bless, 

Whose aching heart or burning brow 
Thy soothing hand may press. 

Thy neighbour 1 'Tis the fainting poor, 
Whose eye with want is dim, 

Whom hunger sends from door to door; 
Go thou and succour him. 

Thy neighbour 1 ' 'Tis that weary man, 
Whose years are at their brim, 

Bent low with sickness, cares, and pain; 
Go thou and comfort him. 

Thy neighbour 1 'Tis the heart bereft 
Of every earthly gem; 

Widow and orphan, helpless left:
Go thou and shelter them. 

Thy neighbour 1 Yonder toiling slave, 
Fettered 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. 

ANONYIifOUS. 

TIIB END. 


