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PREFACE. 

THIS FIFTH BOOK OF LESSONS has been compiled 

as a. portion of the plan of progressive Lessons, 

pa.rtially 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 THB EARTH. 

&. GRBAT variety of appearances, both on the surface 
.r the earth, and in the heavens, prove conclusively, 
ch.t the earth is a spherical or round body.-l. When 
we stand on the sea· shore, while the sea is perfectly 
calm, we perceive that the surface of the water is not 
quite plane, but convex or rounded; and if we are on . 
lht' lide of an arm of the sea, and, with our eyes near 
the wllter, look towards the opposite coast, we plainly 
see the ",ater elevated between our eyes and the shore, 1 

so as to prevent our seeing the land near the edge ot 
the water.-2. When an object i. seen at a distance 
upon the iurface of t~e earth, 0. part of ita base 18 hid 



fi'om the yiew. As the distance is lessened, a greater 
portion of the object becomes 'Yi~ible, and '~hen brought 
sufficiently 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 
I)r 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 sphere, or must resemble a sphere. 
This was further confirmed by the voyages of Captain 
Cook, towards the south pole, from which it appeared 
that the course round the earth gradually diminished 
as it approached the pole.-4. When we travel a con. 
siderable distance from north to south, or from south to 
north, a number of 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, the 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 the earth cannot be of & 

spherical form, ~s it~ s';1rface presents the most irregulai 
appearances, bemg III wnumerable places elevated int ... 
mountains, or depressed into valleys. But the~ 
irregularities bear no greater proportion to its whol., 
buIlt than Q. few grains of sand to a common terrestriai 
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globe, the highest mountains on its surface bein~ fittl~ 
thore than the two thousandth part of its diameter. 
Some of the mountains on the surface of the moon are 
higher than those on the earth, and yet that bod}" 
appears, both to the naked eye, and through a telescope. 
of a spherical figure. Equally futile is the objection, 
which has been improperly and ignorantly drawn from 
the Elxpressions 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 ot 
natural philosophy, or to correct the popular errors 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 witl~ the opinions of the age. 

On the knowledge of the spherical figure of the earth, 
the art of navigation in a great measure depends; and 
all the voyages of discovery, which have been made in 
later years, were undertaken in consequence of the 
knowledge of this fact. Had mankind remained unac. 
quainted with this discovery,· the circumnavigation of 
the globe would never have been attempted-vast por. 
tions of the world would have remained unknown and 
unexplored-no regular intercourse would have been 
maintained between the various tribes of the human 
l'ace--lInd, consequently, the blessings of Divine Reve 
lation could never have been communioated to til, 
greater p-lrt of the Gentile world. 

GEl\fERAL VIEW OF THE GLOBE. 

In .looking over a map of the world, it is seeD 1104 

once that the surfaC'e consists of various spaces of lana, 
surrounded by an e.xtE'nsive field of water called the 
sea or ocean. Of these spaces of land, two are of vast 
extent, and on this accolmt are termed continents. 
The larger of these continents inG:ludo, the thre. 



dit'isl<»16 of Europe, Asia, and Africa, and is d~~ 
tingui8h~d by the title of the Old World, from l.ts 
having, till the discovery of America by Columbus, m 
the year 1492, been the only part of the globe. with 
the existence of which Europeans were acquamted. 
The other, which includes North 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 '0 north-east; and if we keep Africa out of 'View, it is 
almost parallel to the equator. The longe!!t straight 
line that can be dra,vn on the old continent commences 
on the western const of Africa, from about Cape Verd, 
and extends to Behring's Strait in the north-east of Asia. 
It is about 11,000 miles in length. A similar line, 
traced along the new continent, passes from the strait 
,f Terra del Fuego to the northern shore of North 
America, and is nearly 9,000 miles long. In both 
~ontinents the direction of the large peninsulas is 
~imilar, almost all of them running towards the south. 
This i. the case with South America, California, 
Florida, Alaska, and Greenland in the New World; 
and, in the Old, with $candinavia, Spain, Italy, Greece, 
Africa, Arabia, Hindostan, Malaya, Cambodia, Corea, 
and Kamtschatka. The only exceptions to this remark 
are the poninsula of Yucatan in Mexico, and that of 
Jutland in the north-west of Europe. Both of these are 
Jirected towards the north; but they con!list of plains 
And alluvial land, whereas the other peninsulas are 
more or leM of a mr .mtainous character. There is a 
further resemblan.:" between the two continents, from 
each being dividfld into two parts by an isthmus. But 
in the character of their outlines they differ very much·, 
for while the CO~'1t of thp, Old World (excepting Africa) 
is br{)keh equally on all sides by gulfs, bays, and 
mland seas, the N ew World has a series of openings 01\ 

xs eastern shore oDly. On its western side, the onl, 
mlet of any magnitn~ 19 the gulf of California. 

Besides the two CAr \i.nents, many extensive portiona 
of land II.ro dispel'8f}-t throl'gh the ocean, particularh 



5 

the immetlfl6 regions ~ Ne\," Holland, which occu", d 

I'pace nearly as large as the whole of Europe. TI.ere 
are also the islands of New Guinea, Borneo, Mada
gascar, Sumatra, Japan, Gredt Britain, New t'~aland, 
Ceylon, Iceland, Cuba, Java, and thousands rJ others, 
of different dimensions, scattered through th.. Pacific, 
the Indian, and the Atlantic Oceans, and w~ueh form a 
very considerable portion of the habitable r!gions of the 
globe. 

The ocean surrounds the earth on all side~, and 
penetrate~ into the interior parts of many countries, 
sometimes by large openings, and frequently by small 
IItraits. 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 ana 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 Arabil.m 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 ot New Zealand to Cape Horn. These three 
oceans form what may be called the great South-Eastern 
Basin, the waters of which cover nearly hal f 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'a 
8ay, the Gulf of Mexico, and the Caribbean Seo. 
The Arctio- or Northern Ocean surrounds the NoNt 

1-



Pole, and is bounded, on the south, by the. Artie 
Circle and the northern shores of the two contment&. 
The Atlantic and Artic Oceans may be called the 
Western Basin, which forms a chanllel between the Old 
and New W orIds. 

'fhe Ocean, which is thus subdivided, is sprea.d over 
nearly seven-tenths of the globe; but it is remarkable 
how unequally the land and water are distributed. If 
we compare the northern and southern hemisphere~ 
that is, the two equal parts into which the globe i8 
divided by the equator, we shall find, that, if the quan
tity of land in the northern hemisphere be represented. 
by 16, the qua.ntity in the southern will be scarcely 
equal to 5. Bu1fon, and some other philosophers, there
fore, asserted, that a great continent must exist towards 
the South Pole, in order to cou.nterbalance the mass of 
land in the northern hemisphere; but the high southern 
latitudes have as yet been found to contaiu only a few 
islands. This fact, however, does not prove that there 
is a less mass of weight of land in the southern than in 
the northern hemisphere; for it is possible that the land 
'\Ray be only rather depressed in the south. and conse
quently 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-band to the other portiollS of the earth's 
~ur~ace. The l~rger m?untains are generally arranged 
m Immense chams, whlch extend, in nearly the same 
direction, for several hundreds, aoo even thousands of 
miles. Tile highest in the world a.re the Himalayas, ill 
the north of Bengal, on the borders of Tibet. l'he 
loftiest mountain in this range, is stated to be about 
2: ,000 ree~, or a littl: Jn~r.e than five miles, in perpen
diCular helght, and IB VlSlble at the dista.nee of 230 
miles. Nex~ to t~e Himalayas, a.re the Andes, in 
South Amcnea., which extend -more than 4,000 miles 
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in length, from the province of QuIto to the strnits of 
Magellan. The highest summit of the Andes is 
Chimoora.P.o, which is said to be 20,600 feet, or nearlv 
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; ond the Dofrafeld, 
which divide Norway from Sweden. The most elevated 
ridges in Asia, are the Himalaya, Taurus, Imaus, 
Caucasus, Ararat, with the U mlian, Altaian, nnd 
Japanese mountains; in Africa, Mount Atlas, and the 
Mountains of the Moon. 

In order to obtain a connected view of too loftiest 
and most extensive system of mountains upon the globe, 
we must suppose ourselves placed in New Holland, 
with our face turned towards the north; America will 
then be on the l"ight, 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 succeeds an enormous line passing in a south. 
westerly direction through Asia, leaving Ch~na and 
Hindostan to the south, somewhat interrupted as it 
approaches Africa, but still to be looked upon as con
linuing its course in the mountains of Persia arid Arabia 
Felix, From Cape Guardafui in Africa to the Cape of 

·Good Hope, there appears to be a chain which completes 
the view. The series of mountains which we have thus 
followed, is in the form of an immense irl'egular curve, 
which comprises within it the Pacific and Indian Oceans, 
with their innumerable islands, besides a portion of 
Asia, including China, the Simlan dominions, and the 
[ndian peninsula. It presents a steep face towards 
these oceans; while, on the other side, the I and 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 
mountains are completely insulated, that is, are quite 
remote from any chain or group. Volcanos at-e more 
particularly o( this kind. The term volcano is deri ved 



(rom Vulcan, the name whicn the Romans gave to 
iheir imaginary god of fire, and is ap~lied to !hose 
mountains which send forth, frO'm then summIt or 
ff-ides, flame, smoke, ashes, and strea.ms 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 t1K. crater or 
cup. From most of the vDlcanos which are not extinct, 
there is a smoke more or less fl'equently arising; but 
the eruption~, which a.re discharges of stones, ashes, 
lava, &c. accompanied with lofty columns of fire, 
violent explosions, and concussions of the earth, happen 
at irregular and sometirnes very long intervals. It 
:!Ieems to be a very general rule that the greater the 
mass and the elevation Df the mountain, the less fr,equent 
and more tremendous are the eruptions. Stromboli, 
the small vDlcano on one of the Li pari islands, is al most 
always burning; Vesuvius has more frequent eruptions 
than Etna; while the immense summits of the Andes,. 
Cotopaxi and Tungurahua, have an eruption hardly 
once in a century. The volcanos of America, besides 
the common lava and rocks, &c., cast Dut scorified clay, 
carbon, sulphur, and ,vater, accompanied, in some 
mstances, by fishes. The mountain of Maccaluha in 
Sicily, some hills near the town O'f Zaman in the 
Crimea, and a volcanO' which is situated towards the 
middle Df the island of Java, in n plain abDunding with. 
'Jalt springs, send forth eruptians of mud. 

It is remarkable that, in the Old Continent, the 
princi pal chains of mountains contains no volcanos,. and 
that islands and the extremeties Df peninsulas are alone 
the seats of these convulsions; while in the New 
W orid, the immense range which runs along the shore 
of the Pacific Ocean, posscSl5es more volcanos than 
are to' be met with in the whole of the Old Continem. 
a?d its adjacent islan?s. No vDlcano has yet been 
dIscovered on the contment of Africa, hut most of 11& 
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 'vest of America 
the Asiatic peninsula of Kamtschatka, and the island; 



9 

of Sumatra and Java, will have within it by far the 
greatest and most extensive volcanic system on the 
globe. From Terra del Fuego (the land of fire) to tha 
peninsula of Alaska, a complete series of volcano, 
may be traced. The Aleutian islands, which stretcb 
from that peninsula to the opposite peninsula of Kamt. 
schatka, possess several. On I(amtschatka, there are 
some of great violence. The islands of Japan and 
Formosa have several; and, beginning ~jth Sumatra 
and Java, they are scattered over all that immense 
archipelago, which forms so remarkable a feature of 
the Pacific Ocean. In the Indian Ocean, the islands 
of St. Paul, Amsterdam, and Bourbon, have volcanos 
in action. The most formidable volcanos of the 
Mediterranean, are Etna in Sicily, and Vesuvius near 
the coast of Naples. Between these 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 terrific erup· 
tions of its volcanos; the Azores and the Canaries, 
and some of the West India islands, also experience 
the effects of subterranean fire. In some places parts 
of the land which are covered by the waters of the 
ocean, are the seats of volcanos; and it has sometimes 
happened that new islands have been formed during 
submarine eruptions. Several mountains bear evident 
marks of having, at some very distant period, been the 
outlets of fires, and on this account, they are called 
extinct volcanos. Altogether about 205 volcanos are 
known, including only those which 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 
waters, is indispensably necessa.ry to the support of 
animal and vegetable existence upon the earth. It.') 
perpetual agitations purify the air; and the vapours 
which the atmosphere draws from its surface, be;'1g 
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.t.mocnsed and disp~rsed through the upper regions 
form clouds, which are the source of a constant suppfy 
of rain and moisture to the land. The ocean, also, by 
the facilities for communication which it offers, is the 
means of u,liting the most di"ltant nations, while it 
enables them to interchal~e, ~ith 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 therefore 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 
m )untains, that 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; 
out 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 
wIlole globe to the height of more than eight thousand 
fe~(; and if this water were reduced to one spherical 
ma"8, It would form a globe of more than 800 miles in 
l1iameter. 

1:'he general eoIolI\' 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 du~ 
to the rays of blue light being reflected in the greatest 
quantity from the water, and the latter to their be in.?; 
rehected in th~ greatest quantity from the particles of 
the air. The other colours exhibited in parts of the sea, 
depend on causes which are local, and sometimes decep. 
ti vc. The Mediterranean in its upper part is said to 
have at times a purple tint. In the gulf of Guinea thn 
liea is white; around the Maldive islands it is black; 
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and in some places it has been observed to be red. 
These appearances are probably occasioned by vast 
numbers of minute marine insects, by the nature of the 
soil, or by the infusion of certain earthly substances in 
the water. The green and yello\v shades of the sea 
proceed frequently from the existence of marine vege. 
tables at or near the surface. 

The water of the sea contains several extraneous sub • 
.stances, in proportions varying in different places. The 
eomponent parts, in addition to pure water, are com. 
monly sulphate of soda; chloride of sodium (common 
.salt); chlorides of calcium, magnesium, and potassium; 
with some organic matter. Common salt, which for 
I!alting meat is preferred to the salt of springs, is 
4)btained by boiling the sea water so as to evaporate 
at. The saltness of the sea appears, with some local 
~xceptions, to be less towards the poles than near 
,he tropics; and, in particular places, it varies from 
cemporary causes. The violent tropical rains have an 
effect in diminishing it, especially near coasts, where an 
increased 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. The most ourious 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 Hindostan, nnd 
in the Mediterranean Sea, not far from Marseilles. 
Various theories have been advanced to account for the 
baltness of the ocean. Some assert the existence of vast 
oeds 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 Author of nature. Its presence, 



united to the action of the tides and waves, preserveF 
the vast mass of waters from corruption, amI at the .same 
time (lives it a specific gravity which enables it more 
easily to float the large bodies which move in it, of 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 partly 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 electricity, or to innumerable minute animal:. 
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 
ond 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 i::l 
more confined, and the water usually of less depth than 
at a distance from land, are the most favourable places 
for the production and accumulation of marine ice. It 
is on this account that the navigation of the Baltic is 
annually stopped by the ice in a latitude not more 
northerly than that of tracts which, in the main ocean 
are always open to the passage of ships. In like manner, 
ice extends from five to eight degrees farther from the 
south than from the north pole, owing, it is probable, 
to the almost entire absence of land near the Antarctic 
Circle; while the north pole is so nearly surrounded by 
land, that the ic.e of the Arctic Ocean is shut up, and 
cannot be earned forward to sldch 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 
whlCh IS entIrely confined to its surface. The second 
motion. is that continual tendency which the whole 
water In the sen. has towards lha west. which is greatel 
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fltMlT the Nyuator than tr!wurds the poles. It begins M 

the west side of America, Wll~l it is moderate; but as the 
waters advance westW<ll:d, tbpiJ' motion is aceelerated; 
and after having tralr'ecsed the globe., they strike with 
~reat violence on .the eastern shore of America. Being 
stopped by that coutiuent, they ru..,h, in the form of an 
;m:petu.<rus Cllrrent called by navigators the Gulf.st.ream. 
into the GuJf of Me.xico, and thence proceed along the 
coast of North .o\merlca, till they CODle t(} the soutb 
side of the great bank of N ewfoundlaud, when they turll 
su.dde.nly off and run down through the Azores, or 
\Vestem Isles. This motion is most probably owing t<3 
the diu.rnal revolution of the earth on its axis., which is 
in a diJ'ection conirary to the current of the sea. The 
third moti(}n is the tide, which is a regular swell of the 
ocean every 12~ hours. This motion is now ascertained 
to be owing to the attractive influence of the moon, and 
also partly to that of the sun. There is always a flux 
and reflllX at the same time, in two parts of the glC}he~ 
and these are opposite to eaoh other; so that \vhen QUI 

antipodes have high water, we have the ,.o.me. When 
the attr.ae.tive pGlwers at the sun and m.O()!l act in the 
same direction, which happens at the tIme of new and 
full moon, we have the highest or spring tides; but 
when their attraction is opposed to each other, whicb 
happens at the quarters, we have the lowest or neap 
tides. 

"5PR'INGS-RIVERS-LAKE!5. 

The origin of the numerous springs that break forth 
froltl beneath the .earth's surface cannot be referred to 
one exclusive cause. The internal reservoirs by which 
they are supplied are, in many cases, derived from the 
water which the earth absorbs from rain and melted 
.snow and from these reservoirs, wherever there is 
uneven or mountainous ground, the water flows out 
lly minu.te fissures in the sides of the hills. But when 
we see spri~gs rising up in plains, it is e~ident. that 
!hey must bave asc'lnded, that is, traveUed, ill a tlirce-

- " 
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lion eantrary to that produced by. the foree of .grnity, 
in order to reach the surface. This, no doubt, 18 som~
times to be attributed to water lowing nDder ground, 
from distant elevations, aDd 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 
accounted foc in this manner; and have, therefMe, de
vised other modes of explanation. Springs whieh suifer 
110 diminution, eTen fr()IQ the longest (If}ntmued dry 
weather, would appear to be derived from a source 
quite independent of rains and other exterllal means 
f)f supply. They have been attributed t& some vast 
'body of water within tile e3r~h; and it has been 
eoncluded, though without sufficient reason, that many 
iprings arise from the ocean, rutering through the pores 
Qf the earth, the sah partieles being lost in the passage. 
Springs whieh have their waters eombiDed with 
mineral substanccs, and are, from tllat eireumstanee, 
ealled 'lnmerat, are very numerous, and of various 
linda. Warm and 1i@t sprmgs !lIFe alSo common, espe
eially in volcanie countries, where they are sometimes 
tlistinguished by violent ebullitions. Iceland is noted 
for these curious phenomena: its celebrated boiling 
fountain, the grea.t Geys~r, frequeBtly tnrows out itlf 
eontents to the height of mOore thaD DI huwed feet
IOmetimes to> twice- that elennon. 

Rivers are to be traced to springs, 01" to the gradual 
meltings of the ice and snow, whieh petpetU'ally cover 
the summits of all the m0St el&vated ranges of moun
tains u.pon the gl'Obe. The union of various springs, Ol" 

ef these meltings, f~ms rivulets; these last foHow the 
ieelivity of tbe ground, aDd eommomly fall, at diiferent 
stages, into one grea.t eh-annel, eaDed a river, which at 
!ast disc-harges ita- wate~8. ~nto the sea, or some great 
ml~nd lake. The decllVltles along wIden deseend the 
'fanous. strea~s tba.t flow into oo-e partic-ula.r rivelr a.re 
ealled Its hamt; 3i term, th-erefore, which includes the 
whole extent of country from which the waters of the 
riv~r are'drawlil. As mou~tainous regions abound m 
WmgB, we find that most rIvers, more especially those 
« the tirBt classJ CQmmenoe from a. chain of mountams . 

~ 
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each side of a chain also has its tlprmgs, and the rivers 
wbich originate on one side flow in the opposite directlOH 
10 those which rise on the other. As it is the property 
of water to follow the most rapid descent that comes in 
its way, the courses of streams naturally point out the 
various declivities of the earth's surface, and the line 
from which large rivers flow in contrary directions will 
generally m~rk 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 some cases several hundred feet in depth. 
The most celebrated falls in the world are those of 
Niagara, in North America. In the tropical regions, 
most of the rivers are subject to periodical overflowings 
of their banks, in consequence of the rains which annu. 
ally fall in such abundance in these countries durin~ 
ilie 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. Th. 
apparent mystery is easily explained from the circum. 
stance of the rains descending and the snow meltin{l 
upon the mountains in the interior of Africa where tho 
Nile rises. The consequent accumulation of the waten 
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 opposition which 
takes place between the tide and their own currents 
Dccasions, in many instances, the collection at their 
mouths of banks of sand or mud, called bars, on account 
IiIfthe obstruction which they offer to navigation. Soml:' 
1itreams rush with such force into the sea, that it is 
possible to'distinguish for a considerable distance their 
waters from those of the sea. Many of the larges\ 
rivers, as the St. Lawrence and the Rio de la Plata, 
mingle with the ocean by means of a single outlet, while 
others, as the Nile, the Ganges, the Volg~ the Rhine, 
and the Orinoco before their t&mination, divide into 
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fl"\veral branches. In some of the r;andy plains of the 
torrid zone, the rivers divide into brancnes, and, from 
the nr:.ture of the soil and the heat of the climate, are. 
aLslIrbed and evaporated, and thus never reach the sea. 

Lakes may be classed into four distinct kinds. ThE' 
\irst class includes those which have no outlet, and 
.vhich do not receive any running water. They are 
tlsuully very small; and some appear to be the craters 
.f extinct volcanoes. The second class are those WhICh 
have an outlet, but which receive no running water. 
'l'hey 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 outlet, which often takes its name from 
the principal river that runs into the lake. The largesl 

lakes of this class are the immense bodiel'l of water in 
North America, between Ca!1adu and the United States. 
fhere are five, (Superior, Michignn, Huron, Erie, and 
Ontario,) almost all like seas in extent, connected 
ogether, and having their purity maintained by means 
.f the continual flow of water which is kept up from 
tIle to another. Their final outlet to the Atlantic Ocean 
E the great river S1. Lawrence. Lake Baikal, in 
A..siatic Russia, is also remarkable for its size; it sends 
hrth a large stream which joins the Yenisei. The fourth 
class of lakes comprises a very small number, but they 
Rre 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. 
orated are the Caspian Sea, Lake Aral, and the Dead 
Sea, all situated in the west of Asia. The Caspian i,~ 
between 600 and 700 miles long, and, in one part, be 
tween 300 and 400 miles in width. It receives some 
very large rivers, the chief of which ar~ the Volga, the 
Ural or Yaik, and the Kur. Lake Aralls much imalle! 



;han the Caspian, but p')s;;"'~';'s the s:l.In'1 p~cl\liaritlcs 
t'Jld, from the character of the isthmus whi<..:h sep:lr;,tel 
:nem, it is supposed that th(>y t:ll"lllCrly COtl1poSL'd 0!1'~ 
~dy of water. They are o<:lth salt lakes, and are di5-
Linguished by marine productions; from which it ha'i 
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 a~so 
&alt and exceedingly bitter. 

Library of Useful KnQwiedge. 

CHANGES IN THE SURFACE OF THE EARTH. 

From 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 
of nature to suffer interruption, we might, without due 
investigation, almost persuade ourselves that the phy
sical features and condition of the globe possess. an 
unchangeable character. So far, however, is this from 
being the case, that there is no country wherein traces 
are not discoverable of the violent revolutions of which 
the earth has formerly been the theatre: and even yet 
it is experiencing changes of a very perceptible kind. 
Of the several agents which contribute to these changes 
water has the widest sphere of activity. Streams which 
descend along the flanks of elevated grounds carry 
along with them some portion of the materials of their 
-espective slopes, especially when swelled into violence 
by rains or the melting of snows; and such as come from 
mountains sweep down with them even some of the 
fragments of rock that have been collected in the high 
valleys. In proportion, however, as these streams reach 
the more level country, and their channels become more 
expanded, they deposit the fragments and stones, till at 
last their waters convey along only particles of mud of 
the minutest kind. If, therefore, these waters do nO.l 

~.,. 
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run too rapidly into the ~ea, or the particles in q?estiop 
do not previously settle m some lake throu~h winch t~e 
rivers pass, the mud is deposited on the sIdes of thelt 
Illouths formin a low arounds, by which the shores are , b ~ 

~rolonaed and encroach upon the sea; and when tht> 
waves~by casting up sand upon them, assist in their 
increase, whole provinces are created, capable, from 
their rich soil, of yielding, in the highest degree, to the 
~upport of man, and of being made the seats of wealth 
and civilizat.ion. It has been concluded, with reason, that 
the greater part of Lower Eaypt 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, 
:>r 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 011. 

the coost 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 
\;~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
eeived to be taking place in many of those lakes which 
are traversed by rivers. The matter brought down by 
Ihe rivers easily settles in the still waters of the lakes 
and the necessary result is, that the basins of the latte; 
Are gradually undergoing a diminution. Lake Erie one 
of the vast b?dies of water in North America, is e~ery 
year becommg 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 IS aiso said to have been considerable wilhA liP 

memory of man. 
The formation of new islands constitutes another Jig

tinct and interesting class among the changes to which 
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 plam 
animals,) 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 by its 
daily growth. The coasts of the islands of the West 
Indies, of those of the east of Africa, and the shores and 
shoals of the Red Sea, are encircled with rocks of coral. 
Several navigators have furnished us with accounts of 
the curious manner in which these formations tal{e 
place; the followin~ is extracted from Capt. Basil Hdl's 
narrative 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 waves 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 suah prodi
gious numbers, that, in a short time, the whole surface or 
the rock appears to be alive and in motion. The most 
common of the worms at Loo-Choo is in the form of a 
star, with arms from four to six inches long, which 
are moved about with a rapid motion, in all directions, 
probably to catch food. Others are so sluggish, that 
'_hey may be mistaken for pieces of the rock, and are 
generally of a dark colour, and from rour to five inches 
long, and two to three round. ·When the coral is 
broken, about high-water, it is a solid hard stone; but If 
any part of it be detached at a spot which the ti~8 
reaches every day, it is f.untl to be full ~f worms" f 
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ilHfel'ent k'noth ann colours; some being as (me as a 
Ihread and ~everal feet long, of a bright yellow, and 
!)Olneti~les 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 
!he washing of the sea. Thus, a reef rises in the form 
of a cauliflower, till its top has gained the level of the 
_~ighest tides, above which the worm has no power to 
advance, and the reef, of course, no longer extends 
itself upwards. The other parts, in succession, reach 
the surGice, and there stop, forming, in time, a level 
field with steep sides nIl round. The re(.[, however, 
continually incl'{-ases, and being prevented from going 
higher, extend" itselflaterally in all directions. But thIS 
growth being as r:1pid at tIll' upp-,-r edge as it is lower 
down, the steepness of the face of the reef is still pre
sl,rved. These are tho circumstances which render 
cllral reef so dalJ.'~"rous in navigation; for, in the first 
place, they are seldom seen auove water; and in the 
lJe-xt, their sides are so stoep, that a ship's bows may 
strike atiainst the rock, before any change of soundings 
bas given \\'arnjll~ of the danger." 

Anoth.:or na\'i~;~t"r gives tho f.Jllnwing succinct ac
COUlit of the manlier in which, after being raised up, the 
::nral islands gradually ae1lllir .. a soil and ",pgetation:
"To be c?nstantly covr'fed :\·ith water seems necessC'ry 
In the (,Xlstence of the <llllll1aleulC's, for thpv do not 
work, excC'pt in holes Upllll the reef, beyond low-water 
'lHtrk; but the eoral, sand, and other broken remnants 
thrown up by tIl<; sea, aJht'rc to the rock, and form a 
~olid mass with it, as high as the common tides reach. 
That elevation surpassed, the future remnants, bcillO' 
rarety covered, lose their adhesive property, and remain~ 
mg In a. loose 6t~te, form wh~t, is usually called a Key, 
apon the top at the reef. 1 he new bank is not IOllu 

,n being visited by sea-birds; salt plants take root upo~ 
;t. and a soil begins to be formed; a cocoa-nut or thA 
drupe of a pandanus, is thrown on shore· ladd bird J 

viSIt i~, and depo~it the seeds of shruhs and t~ees; ever; 
bigh tIde, and stIll more every gale, add.:, something tc 
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the bank; the form of an island is grarlually assumed; 
and last of all comes man to take possession." 

The other chief agents in changing the ~urface of the 
earth are volcanos and earthquakes. 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 mentioned. The principal effect of 
the issue of subterranean fires is the elevation of the 
surface of the surrounding c01lntry; and the size of the 
mountains themselves must have been prodigiously 
increased by the matter thrown up during successive 
eruptions. Earthquakes appear to be brought about 
by the same causes as volcanic eruptions; 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 gl'Ound 
heaves up, and undulates like an agitated sea. They 
are felt, almost at the same instant, over amoS" 
astonishing extent; though happily, compared witl 
this extent, their destructive ravages are confin€d 
within a small range. In those parts, which appear to 
be near the centre of their action, the most calamitous 
effects sometimes occur: whole cities are destroyed, 
and their inhabitants buried beneath the ruins; springs 
are stopped, and others gush out in new places; fissures 
are made in the earth; and enormous masses of rock 
and other materials sink down, or are detached from 
the mountains. 

Such are the principal changes, which the surface of 
the globe is now undergoin~. But great as they are, 
they could not have brought about those grand revo
lutions, which formerly visited the earth, and in which 
such multitudes of the animal race were consigned to 
destruction. The whole of them are insufficient to 
/liter, in any perceptible degree, the level of the sea, 
still less to have occasioned an overwhelming of the 
land by that element. Some philosophers have endea
voured to prove that a gradual and general lowering of 
the level of the sea takes plnce, and have appealed tl) 
certain observations, which, if correct, tend to establish 



22 

the fact of a diminution of the watcrs along the norther" 
~hores of the Baltic. But it must not be forgotten~ 
that though in some places the ocean has retired, or 
Imnk in level, in other::i it has encroached upon the 
land; while it is known that many harbors of the 
Mediterranean have preserved exactly the same level 
since the time of the ancients. It is plain, therefore, 
that all variations upon the coasts of the ocean are 
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 su· 
perficial extent, suffer neit.her increase nor dim~nution. 

Library <1" Usiful Knowledge. 

THE ATMOSPHERE. 

The atmosphere is one of the most essential appen. 
dages to the globe we inhabit, and exhibits a most 
striking proof of Divine skill and omnipotence. It i3 
now ascertained to be a compound substancc, forme' 
chiefly of two very different ingredients, termed oxygen 
and nitrogen gas. Of 100 measures of atmospheric air, 
21 arc oxygen, and 79 nitrogen. The one, namely, 
oxygen, is the principle of combustion. It is absolutely 
necessary for the support of animal life, and is one of 
the most important substances in nature. The other 
(nitrogen) i~ alto~ether incapable of supporting either 
flame or amm~l 11fe. But the term atmosphere is also 
applied to the ~vhole. mass of fluids, consisting of air, 
vapours, electrIC flUld, and other matters which sur
round the earth toa certain height. This mass of fluid 
matter gravitates to the earth, revolves with it in itll 
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_ 
f~ce, and i! pres~es on the eal~h with a force propor. 
tlOned t? Its heIght and ~enslty. From experiments 
made With the baromet~l" it has been ascertained, that 



'It presses with a weight of about 15 p('\1nds on e\'('ry'; 
'quare inch of the earth's surface; ann, therefure, its' 
~ressure on the body of a middle-sized man, is equal to· 
about 32,000 pounds, 01" H 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, 
whieh 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 tile 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
phericalpressure entirely removed, the clastic 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, w~>uld be dissipated into 
vapour. 

Besides these, the atmosphere possesses a great 
variety of other admirable properties, of which the fol
owing may be mentioned. It is the vehicle uf smells, 
oy which we become acquainted with the qualities of 
the food which is set before \Is, and leal'll to avoid 
those places, which are damp, unwholesome, and 
dangerous. It is the medium of sounds, by means ot 
which knowledge is ~onveyed to our minds. Its undu. 
lations, like so many couriers, run for ever backward~ 
and forwards, to convey our thoughts to others, and 
theirs to us, and to bring news of transactions which 
frequently occur at II considerable distance. A fC\v 

"strokes on a large bell, through the ministration of the 
~air, will convey signals of distress, at" of joy, in a 
quarter of a minute, to the population of II city con
taining a hundred t),ousand inhllbitMtS. It trilnsmits 

• 
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10 our ears all the Jurmon' :?s of music, and expresses 
every passion of the soul: it swells the notes of the 
nightingal,·, and distributes alike to every ear the 
vleasurt'~, which aI'isC) fr"il1 the harmonious sounds of 
fl concert. It produces the blue colour (If the sky, and 
is the cause of the morning and evenillg twilight, by 
its property of bending the ray's of light, and reflecting 
,hem in all directions. It forms an essential requisite 
IiJr carrying on all the processes of the vegetable king
:10m, and serves f0r the production of clouds, rain, and 
jew, which nourish and fertilize the earth. In short, it 
lVould be impossible to enulIlerate all the advantages 
we derive from this noLle app"ndage to our world. 
W ere the eal1h di v('~\I·rl of its atmosphere, or were only 
'Wo or three of its properties changed or destroyed. 
It would be left altogether unfit £)1' the habitation of 
sentient beings. ,Vere it divested of its undulating 
quality, we should be deprived of all the advantages of 
I!peeeh and conversation, of all the melody of the 
feathered songsters, and of all the pleasures of music, 
and, lil{e the deaf and dumb, we cf)uld have no power 
of communicating our thoughts but by visible signs. 
Were it deprived of its reflectiw powers, the sun would 
appear ill one part of the sky of a dazzling brightness, 
wbile all around would appear as dark as midnight, 
and the stars would be yisible at noon-day. ,Vere it 
deprived of its refractive powers, instead of the gradual 
approach of the day and the niaht, which we now 
experience, a~ s~n-rise we should be transported, all at 
once, from mldlllght 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. 
~ight, which would bewilder the traveller ill his 
Journey, and strike the creation with amazement. In 
fine, were the oxrgen of the. atmoHphere completely 
?xt.racterl, destructlon Would seIZe on all tribes of the 
hvmg world, throughout every region of earth, air 
and sea. ' 

DICK. 



THE WINDS 

A change in the temperature of a portion of air; aI, 
increase or a diminution of the quantity of water, 
which it holds in a state of vapour; in short, an} 
circumstance which causes it either to contract o~ 
expand, destroys the equilibrium among the different 
parts of the atmosphere, and occasions a rush of air, 
that is, a wind, towards the spot whet'e the balance has 
been destroyed, Winds may be divided into three 
classes: those, which blow constantly in the same 
direction; those, which are periodical; and those, 
which are variable, The permanent winds are those 
which blow constantly between, and a few degrees 
beyond, the tropics, and are called trade winds. Or. 
the north of the equator, their direction is from th 
north-east, varying at times a point or two of the 
compa.ss 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, anri to supply its 
place, a colder atmosphere from each of the temperate 
zones moves towards the 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 velocity, 
they are left behind, and instead of being north and 
south winds, as they would be, if the earth's surface 
did not turn round, they become n0l1h-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 half from the opposite direction: ",hen they shift, 
variahle winds and violent storms prevail for a time, 
which render it dangerous to put to sea. The monS00D51 
of course suffer partial ch~t~ges in particular pi aces, 
owing to the form and p0sition of the land~, and to 
'Jther circumstances; but it will be sufficient to give 
their general directions. From April to October, a 
south-east wind prevails north of the equator, south • 

.. 



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

'rhe land and sea-bree:cs, which are common on the 
coasts and islands situated between the tropics, are 
another kind of periodical winds. During the day, the 
air, )Vel' the land, is strongly heated by the sun, and a 
(;00. ureeze sets in from the sea; but in the night, the 
atmosphere over the land gets cooled, while the sea, and 
consequently the air over it, retains a temperature 
nearly even at all times; accordingly, after sunset, a 
land-breeze blows off the shore. The sea-breeze gene
rally sets in about ten in the forenoon, and lasts till six 
in the evening; at scyen 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 
eifect there, extends to a distance of twenty leagues 
from the land. 

Thus, within the limits of from twenty-eight to thirt)!' 
degrees on errch side of the equator, the movements of 
the atmosphere are carril·d on with great regularity; 
but beyond these limits, the winds arc extremely varia. 
ble and uncerinin, and th" observations made, have not 
yet led t') any satisfactory theory, by which to explain 
thel11. It arpears, lluweH'r, that kyond the region of 
the traue-wll1ds, the most frequent IlJO\'ements of the 
l:tmosphere arc from the south-west, in the north tern. 
perate zone. This l'l'lnark mm;t be limited to "'inds 
blowing over the ocean, and in maritime countries' be. 
cause those in the interior of continents arc influ:nced 
by a ya~·j.ety of circ~mstances, among which the height 
and posltlOn of chams of mountains are not the least 
important. The south-west and north-west winds of 
the tern pel ::t~c zones, arc most likely occasioned in the 
following wanner :-In the torriu zone there is a Con
~inual ascent of air, which,. after rising, must spread 
Itself to the north anu south 111 an opposite direction to 
the trade-winds below: these upper currents, becomino 
cooled above, at last desccnd 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 eomsa 
towards the poles, may occa~ion the nont,-w('~t and 
south-west winds, of which we han~ been. speaking. 
This interchange between the heated air tJt' tlw Tropics, 
and the cold air of the Polar regions, gleatly tends to 
moderate the climate of each. Beside::; the air from the 
Tropics being richer in oxygen, on u,x;ount of the more 
luxuriant vegetation dec9mposing Il. iarger quantity ot 
carbonic acid, is well calculated to !:supply any deficiency 
in the amount of this most impOrLIJ.11t substance, which 
might occur from the barrenne4;1 of a less favoured 
climate.-( See page 224.) 

Hurricanes have been sUPPOS/'.ll to be of electric ori
gin. A large vacuum is switJl:'nly created in the at
mosphere, into which the sllJ'fllunding air rushes with 
immense rapidity, somctimt:'; from opposite points of 
the compass, spreading the most fnghtful tJevastation 
along its track, rooting up trees, and levelling houses 
with the ground. They ale seldom exvencnced beyond 
the t]'()pics, or Hearer the equator thatt the 9th or 10th 
parallels of latitude; and they rage with the greatest 
fury near the tropics, in the vicinitj of land or islands, 
while far out in the open oceat! they rarely occur. 
They are most commOll among the West India islands, 
near the east C01).st of Madagascar, in the islands of Mau
rtius and Bourbon, in the Bay of .deugal, at the changing 
of the monsoons, and on the coa~lS of China. 

Whirlwinds sometimes arill:e from winds blowing 
among lofty and precipitous mountains, the form of 
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 
whirlwind at sea, occasions _ the curious phenOmC1101l 
called a water-spout. 

• Library of. Useful Knowledge. 



AQUEOUS VAPOUR-CLOUDS AND MISTS, 

RAIN, DEW, SNOW, HAIL . 

.{I hen the water is expos8d to the air, it is gradually 
C".:&1vcrted into vapour, which, on account of its specific 
evity, ascends into the atmosphere. Thi~ vapour pr~. 

sents itself in various forms. \Vhen the au holds It m 
solution, it is invisible, just as suIt dissolved in water is 
invisible' but when the air becomes incapable of reo 
tail1in~ it'in solution, the watery particles become visible, 
either in the form of clouds and mists suspended in the 
atm(lolphere, or in that of rain, dew, snow, and hail falling 
to the ground. 

Clouds and lI!fisis differ only in this, that the former 
float 111 the air, whereas the latter extend along the 
ground. \Vater, dissolved ill the atmosphere, is first, 
by the agency of cold, withdrawn fi'om it in very minute 
particles, which being very light, remain suspended at 
a greater or less distance from the earth, and are kept 
!lsunder by the electrical repulsion developed dming 
their separation from the air. \Vhen the electricity is 
I"emoved gradually, by pointed rocks, trees, &c., or 
suddenly, during thunder storms, the rain falls. Thus 
we perceive another admirable means by which climates 
are rendered more suitable to man. The enormous 
evaporation which occurs in hot countries cools them 
by abstractin.g vast quantities of heat, which is imparted 
to colder regIOns when the clouds are formed, and aO'ain, 
Ivh~n the rain desce?ds. The height of clouds is ~ery 
vanous. In ascendmg to the summits of mountains, the 
traveller freque?tly passes through a zone of clouds, and 
beholds the veslC~lar vap?urs of which it is composed, 
stretched under hiS feet lIke a vast plain covered with 
snow; and even on Chimporaz?, the loftiest peak of th6 
Andes, there are always to be seen, at an immense height, 
certain whitish clouds resembling flakes of wool. These 
cilluds, which are perhaps many miles from the surface 
of the earth, have been supposed to owe their elevation to 
D~nti'1e el4>.ctricity repelling them from the ground, in 
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the same way as mists arc supposed to owe their depre. 
!':ion to positive elcctricity attracting them towards it. 

Rain fall from the clouds, when the yesicular vapour 
(,f which they are composed, unites into drops. Thp 
fu.ll of the drops of rain, aftel' they are formed, is easily 
accounted fOI' fmm the attraction of gravity; but tl1(.' 
cause of the conversion of vesicular vapou\' into rain
dmps is not bettcr understood, than the cause of the 
conversion of vapour into vesicles; though it is highly 
probable, that electricity is an agent in the one cast', all' 
well as in the other. If the change be owing to the di
minution of this fluid, we have a ready explanation ot 
the well-known fact, that mountainous are the most 
rainy countries; mountains constituting so many p0ints 
for drawing ofr the electric fluid. This supposition is 
further rendered very probable by the fact, that no 
min falls m those regions where thunder is unknown, 
as in the r,nvirons of Lim:r, and on the coast of Peru. 
The qwnJ:lty of rain that falls in different regions of 
the glol...e, is very differem I t is most abundant within 
the tor rtd zone, and decrq-ses in proportion to the dis
tance trom the equator. The annual full at Grenada, 
in Ll J N. lat. is 126 Ill(;' ~s; at Calcutta, in 220 N. lat. 
it ).., 81 inches; at R,)(J'd in 41 0 54", it is 39 inches; in 
f:"Jgiand, 32 inches; ", lll{ at Petersburg, in lat. 590 16", 
it IS only 16 inches. Kven in uifferent places in the 
~ame country, th~ (".illJ.tity that falls is different. But 
the most curious i~' of all, in the natural history of 
rain, is the ditler<,ll-cp. of quantity, which is collect.ed at 
different heiglHs Itt the same place. In one year, a 
.rain-guage on Tilt! top of Westminster Abbey, received 
12 inches; alJf,In'll' on the top of a house in the vicinity 
.'eceived i& JI".t>es; and a third on the surface of the 
ground rece~~e(\ 22 inches. -

Dew, or tnp. moisture insensibly deposited from the 
a.tmospnor., (In the surface of the ground, is a well
known pheqomenon. It was long supposed, that its 
preClpitatirm was owing to the cooling of the atmosphere 
LOwalds evening, which prevented it from retaining so 
gre~.t a quantity of watery vapour in solution, as during 
thf; neat of the day. But it has been re(;cntly proved, 
t},at the deposition of!ew is produced by the cooling or 



the surface of the earth, which takes place previously 
to the coolinO' of the atmosphere. The earth is nn ex
cellent radiator of caloric, whilst the atmosphere does 
not possess that property in any sensible degree. . To
wards eveninO', therefore, when the solar heat declmes, 
find after su~set, when it entirely ceases, the earth 
rapIdly cools by radiating heat. towa~ds . the skies; 
whilst the air has no means of partmg 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 t? retain so large 
a portion of watery vapour, and deposIts those pearly 
drops called dew. This view of the matter explains the 
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 cl~ar 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 explail1 the reason, why a bottle of wine taken fresh 
{rom the t:ellar, (in summer particularly,) will soon be 
covered With dew. The bottle, being colder than the 
6urrounding air, absorbs caloric from it; the moisture 
therefore, which that air contained, becomes visible, 
und forms the dew, which is deposited on the bottle. 
In like manner, in a ,,"arm room, or in a close carriaO'e, 
the inside of the windows is covered with vapour, be
I::ause the windows being colder than the breath, de
pri~es it of part of its caloric, and by this means convert 
l~ mto wate:;y vapour. Bodies attract dew in propor
han as they are good radiators of caloric, as it is this 
quality whion rcducp.s their temperature below that of 
the atmosphere. Hence we find, that little or no dew 
is deposited on rocks, sands, or water' while O'rass and 
(
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lVlng :'c!?etables, to which it is so highly beneficial, 
attract It III abundance; a remarkable instance of the 
wise and bountiful dispensations of Providence. The 
same benevolent design we may observe also in the 
ahundance of dew in summeT and in hot' olimll.tes~ in 
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whicb its cooling effects nre so much rcquit·eit. The 
more caloric the earth receh'es during the oay, the 
more it will radiate afterwards; and conscqucntly, the 
more .apidly its temperature will be reduced in tho 
evening, in comparison with that of the atmosphere. 
In the 'Vest 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 falls, it gets the name ot 
hoarfrost. 

Snow is another of the forms which the vapours of 
the atmosphere assume. It consists of aqueous vapoury 

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 palticles, which, withou\ 
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 
sufficiently calm, and the temperature not too high to 
deform the crystals by melting off their angles; but 
when the atmosphere is agitated, and the snow falls 
from a great height, the crystals clash together, unite in 
groups, a~d form irregular flakes. 

Hail, according to all appearance, is a species or 
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 
te~peratures. Its formation evidently depends on 
electricity. It is by an electrical apparatus, that we 
'<ian produce artificial hail; and it is well known, that 
volcanic eruptions are often followed by the f?J~ of hail
stones of enormous size • 

. Such are the principal circumstances which are sup
posed to concur in the formation of aqueous meteors. 
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, th.e 
3l0isture arising from the earth. Plants fade and 
Jroop; animals feel thei r strength failing them; man 
himself, breathing nothing uut dust, cnn with ditlicuhy . 

• 



32 

9rocure shelter \IOm the sultry heat, by which his fmlne 
is parc:h,'d und overpowered. But scarcely have the 
waters of heaven descended from the clouds, when all 
l;vincr bein(T~ beCTin to revive; the fields resume their 
gree~ attir~; th~ flowers their lively tints, animals the 
~pOltive freedom of thdr motions, and the elements of 
.he air their healthful equilibrium. Snow itself, whose 
vcry name alarms the natives of the tropics, is produc
tive of 1'cal advantaO"es in the economy of nature; it sea 
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 
600n carried o:f; 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 app~'ars but as 
u harbinger of distress. Birds and quadrupeds in. 
stinctively conceal themselves, as sorm as they have any 
presentiment of its 00ming. Man can neither foresee 
its approach, nor arrest its ravages; he has been able 
10 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. 

l\f<CuLLLoCH's Course of Reading. 

ON THE DELUGE. 

It stands on record in Scripture, that this globe was 
twice enveloped in ,vater; once, when God by his work 
of RIX ddYs, described in the first chapter of the book of 
Genesis, raised it up from what is usually called its 
cbiOtic state; and a second timp. 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 vulO"ar error to which 
the Scripture gives no countenance,Othat the 'earth was 
first brought into existence when God commenced his 
six days' work. A more careful readinO" of the narra. 
tive will convince you, that this work was merely 
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&atting it in order, and fitting it for being the hnbitanon 
:,fman. 

The words of Scripture are, "In the beginning God 
bleated the heaven and the earth." This is a general 
announcement of what was done in the beginning; but. 
dOW long antecedent to the subsequent history that be
~inning was, we are not informed. The narrative pro· 
teeds, "And the earth was without form and void; and 
larkness 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 earth was, when 
God commenced his work of six days. How long it had 
been in that condition is not said. There are indica
tions, however, in the formation of the crust of the 
earth itself, that it had been for a long period in that 
condition, and that its then chaotic state was the result 
of some former revolution or revolutions. Now, in 
perfect conformity with this history, there are evidences 
of the present dry land huvinlr been immersed in water, 
for a much longer period than its transient 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 are thus formed. 
In digging mines, after piercing through many strata of 
rocks of various descriptions, and arriving at great 
.Iepths below the surface of the earth, miners come to 
remains of plants and of animals, that must have been 
brmed in waters of the sea. . . 

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

But there are other phenomena, that indicate, that 
after the earth was brought into its pr,esent form, ~ts 
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 flillnd i~ earth, or gravel, or sand, 



nnd in other f.;ituatinn~, which indicate a much more 
,"ecent rlepo~~it, than the she1l8 and other marine sub. 
~t:1nces fOl'lnrd into solid rocks, already alluded to. 1n 
evcry part of the world, there are {I)und indications of a 
submersion of the dry ground in water, much later than 

. me formation of the mountains ane! vall .. ys, and alfectinp 
the condition of the (Tlobe much more superficially. b rd' .. Caw's, for example, have been !Oun III countrIes tna 
most distant from one another, in Europe and in New 
Holland, containin cr larue quantities of Lones of animals, o to mixed with earth or gnvel, and in many cases, covered 
with a substance called stalap:mite. In many cases, the 
bones belong to species of animals, that no longer exist 
in the countries in which they are found. Bones 01 
eit'phants, hyenas, rhinnceroses, &c. have been found 
in Britain, and itJ. many parts of Europe. 

It seems now to be generally admitted by scientific 
men, that there are me'ans 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 the traditions of all nations haye pre
ser~ed 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 flgitated our 
globe, the last evidently corresponds to the period, which 
is assigned to the deluge. 

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

"There are '-'ertain formations, which must have 
commenced immediat~ly after the last catastrophe arn! 
which, from that pel'iod, have been continued up t~ the 
present day 'vith gretLL regularity. Such are the de· 
Dosits of detritus observed at the mouths of riYers th(;l 
masses of rubbish which exist at the foot of mount~ins. 
and are formed of the fragments, that fall from thei! 
summits a~d s~de.s. T?ese deposits receive a yearly in 
crease, whICh It IS pOSSIble to measure. Nothing, there 
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'ore, is more easy, than to calculate the time, which it 
has taken them tl) acquire their present dimensions. 
This calculation has been made with reference to the 
debris of mountains; and, in all cases, has indicated a 
periotd of about four thousand years. The same result 
has been obtained from the other alluvial deposits. In 
short, whatever has been the natural phenomenon, 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 or Genp~js 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 em the Divine Origin of the Holy 
Scriptures. 

I.-MINERAL KINGDOM. 

There is perhaps no portion of the earth's surfa ..:e, of 
the same extent, which contaiRs so great a variety of 
those mineral substances which minister to the ueces
sities and comforts of life, as the island of Gre!>.t Bri
tain; and it would almost seem, from its internal struc
ture, as if Providence had pre-ordained that it Idhould 
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
vagaftt, overstrained expression of national vanity, may 
we think, be very easily made apparent, by a few 
reflections on the vast advantages, which the British 
empire itself, and, through it, the civilized worll, have 
derived, fmm tho circumstance of our possest i~ nil 
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ttbunchnce of one particular mineral under the surfac!:. 
of our soil. The alnlOst inexhaustible mines of COAL, 

which are found in so many ditierent parts of our 
island, have unqu('stionably been one of the chief 
sources of our wedth, and of our influence among the 
other nations of EurC'pe. All our great manufacturing 
towns,-Birmingham, Leeds, Sheffield, Manchester, 
GlasLTow, Paisley, are not only situated in the imme
diate'\.icinity of coal, but never would have existed with. 
out it. If we had had no coal, we should have lost the 
greater p:ut of the wealth we derive from our me· 
tallic ores; for they could neither have been drawn 
from the depths, whue they lie concealed, nor, if fuund 
ncar the surface, could they have been profitably reo 
fined. Without cO:ll, the steam.F·ngine woule{ probably 
have remained <ll1l'mg the apparatus of the natural 
philoi:lopher. Not only did the fuel supply the· r;1":1l1S 

of' worldng the machine, but the demand for artificial 
powpr, in order to raise that same fuel from the bowcl~ 
of the earth, more immcdia~ly led to the practic(ll ap. 
plication of thc great discovery made by \Vatt, while 
repairing the philosophical instrument of Dr. Black. 
Bclure the invention of the steam.engine, the power 
required to mo\"(, machinery \\':;s confiner] to the im. 
pelling force of running \\'ater, of' wind, of animal and 
human strength,-all too we:lk, unsteady, irregular, and 
costly, to admit of the possioility of their extensive ap. 
plication. But the stcrul1.engine gave [1, giunt power to 
the hLlman race, capable of b'~illg appliod to every pur. 
pose, and in every situation "'here fuel can be found. 
Thus, manufactures arose, and frol1l the cheapness with 
which labour could be commanded, and the prodigious 
increase of work done in the same space of time, their 
produce was so reduced in priee, as to brinO' luxuries 
ami comforts within the reach of thousands, ~\·ho ne\'er 
tasted them before. New tastps tllUS excited, ancl in. 
c.reasing coI1sumpti?n, multiplied manufacturing estn h. 
hshments; amI thczr demands led to O'reat manul:'tctures 
of machinery; competition led to il~provement in the 
steam.engine itself, and thus, .by the reciprocal action ot 
improvcment and demand, our machinery and manu-
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factures gradually acquired that higll degree of perfec. 
tion, to which tlH'y are now arrived. "'ith· the im. 
provement of the steam-engine, came the wonderful ap. 
plication of it to navigation, which has already, in a fow 
yettrs, produced such extraordinary results; and which 
when combined with its farther application to whed 
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, which is so essential to the 
wants of man, that civilization has neyer been known 
to exist without it, should in Great Britain be placed in 
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 are, so as to render 
it fit for use. In Sweden, and most other countrks, 
where iron mines exist, the are 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 quantities in Cornwall; 
and the same county ha~ been celebrated for its TIN 

mines, for nearly two thqusand years. 
Coal, iron, lead, cnpper, and tin, are the principal 

minerals of our country, which, in common language, 
are usually associated with the idea of the produce of 
mines. Silver and Gold we have none, with the excep. 
tion of a little of the former contained in some of th,
orcs of lead, which is separated by refining, when i .. 
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611nieicnt amllltity to yieicl a profit. ltr:vonci the exncnsll 
of the process; out we have some other metals, highl, 
useful in the arts, such as zinc, antimony, and man· 
ganese. 

Besides the substances above mentioned, we havo 
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 tho 
soil and increase its fertility, and fr<;>m its being an in. 
dispensable ingredient in mortar for building; and 
there are not many parts of the i.,land far distant from a 
supply of this material. BuilJing stone is found in 
most parts of the country; awl although we must go to 
Italy for the material for the art of sculpture to be em. 
played upon, we have free.stone applicable to all the 
purposes of ol'l1amcntal arci,itecturc, and we have many 
marbles of great beauty. If stones be far off, clay is 
never wanting to supply a substitute; and the most dis. 
tant nations have their daily f,)od served np in vessels, 
the materials of whic!l, dug from our clay.pits, have 
given occupation to thousands of our industrious popu. 
lation, in our potteries and cilina manufactures. For 
our supply of SALT, that essential part of the daily sus· 
tenanee of almost every human ueing, we are not de. 
pendent on the brine which (·neircles our island; for we 
have, in the mines and salt-springs of Cheshire Ilnd 
\Vorcestershire, almost inexhaustible stores of the purest 
quality, unmixed with those earthy and other ingredi. 
ents, which must be separated by an expensive process, 
lIefore a culinary salt can be obtained from the water of 
the sea. 

Familiar as is almost everyone of the mineral sub. 
~tances we have named, 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 animrr]s and plants, the mo~t su
perficial observeI' canllot fail to discover a beautiful and 
refined mechanism; but if we cast our eyes upon the 
ground, and look at heaps of gravel, sand. clay, n:'1~ 



stone, it seems l4S .ii cJH .. noe only had brought them ta. 
gctl12r, a!,d th3.~ neither symmetry nor order can be dis.. 
covered III their nature. But a closer examination soon 
convinces us of that, which reasonil1O' from the wisdom 
and design manifested by other part.~ of creation, we 
might beforehand have very naturally been led to ex. 
pect, viz. that in all the varieties of fO~'m, and structure, 
a?d change, which the study of the mineral kingdoll1 
dlsplays, 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 dcclar.e 
the glory of God," as certainly do we feel assured by 
the investigations of geology, that the earth" showeili 
bis handy work."-Penny Maga..-illc. 

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 regulacity of outline, either where 
it comes in contact with the watel', or in vertical eleva
tion, its surface being diversified by plains, valleys, hills, 
and mountains, 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 the surface of the land; a great part of 
it is unfathomable to llS, 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, 
wd different families of plants; but the mineral king_ 
~om, as (ar as the nature of stone is concerned, is in
dependent of the influence of climate, the same rocks 
being fOllDd in the polar and in the eiluatorial rev.iorur.. 
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.'\lt1Inugh there is considerable diversity in the structure 
of th" earth, it is not in any degree connected with 
~articular zones, as filr as relates to circumstances, 
r.-hich are external tn it; nor can ,"ve say, that the 
wonderful action which burning mountains tell us i~ 
going on in its interior, is confined to any part of thp. 
s1'hel'(" for the volcanic fires of Iceland burn as fiercely 
as those that burst fiJl"th under the line. From all th~ 
(Ib~l'rvlltions hitherto made, there is no reason to sup
p(l~I', that any unexplored country contains mineral 
bodies, with which we arc not already acqnainted; and 
although we cannnt say beforehand of what rocks an 
unexamined land j" likely to be composed, it is ex-

- tremely improbable, that any extensive series of rock~ 
should be found, constituting a class different from any 
which have been already m('t with in other parts of the 
globe. 

"Then we dig through the vegetable soil, we usuaIIy 
come to clay, :o;and, or gravel, or to a mixture of these 
unconsolidateu nmtrriuls; and, in some countries, we 
shall probauly find llot hing else, at the greatest depths 
to which we are able to penetrate. But in most places, 
aftor gl'tting through the clay and gravel, we should 
come upon a hard stuHe, lying in layers or beds parallel 
to each other, either of one kind or of different kinds, 
aceonling to the depth. This stone ~vould vary in 
ditferent countries, and in different places in the same 
country, as well in its constituent part'>, as in the thick
ness, alternation, and position of its beds or layers. 
It has been ascertained by the observations of geologists, 
in various parts of the world, that the crust of the earth 
is composed of a series of such layers, distinguishable 
from each other by very marked characters in their 
internal siructure. The elements, of which they are 
composed, are not very numerous, being for the most 
part tl~e hard s~bstance calle? quartz by mineralogists, 
of WlllC~ gun flll1ts may be CIted .as a familiar example, 
these bell1g wholly composed of It, and the well-known 
substances, clay and limestone; but these elements are 
a.ggregated or mixed up together in so many propor_ 
tIons and forms, as to produce a considerable variety of 



41 

TOck~. Besides this e-lementary compositioh, or what 
may be termed their simple structure, til'" "realest 
proportion of the rocks, that are so arrr..naea in\lyers 
contain foreign bodies, such as fragments ~f Other rocks: 
'3hells, bones of land and amphibious animals, and of 
fishes, and p0l1ions of trees nnd plants. It has further 
been found, that these different layers 01 strata lie 
upon each other in a certain determinate order, which 
is never, in any degree, inverted. Suppose tile series of 
strata to be represented by the letters of the alphabet, 
~ being the stratum nearest the surface, and Z the 
fowest: A is never found below Z, nor unuer any other 
of the intervening letters; nor IS Z ever found above any 
of the letters that stand before it in the alphabet: and 
0:;0 it is with all the strata represented by the other 
letters. It must not, however, be imagined, although 
this regularity iTl 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 is found in a horizontal position, 
by going deeper all the rest would follow in succession; 
but this we can never know, as the thickness would b6 
infinitely beyond our means of penetrating: and there 
are reasons, which render the existence of such an un
interrupted series extremely improbable. It very sel. 
dom happens, that more than three or four members of 
1he 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 mem
ber of a second series in another place, and the lowest 
~tratum 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 th6 
whole range. Neither is it to be supposed that the 
atrata, which lie next each other, are alway'8 so in 
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Ratu!'C'; M, f(w lnstanoe, that, wherel'er G is round as· 
!'flci'lkd with another member, it is always either with 
F above it, or I I below it: it yery often happens that 
F Ij(·s 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 wnnting. Very fre. 
quently one of the lowest members of the series appears 
at the surface. Everyone may have seen sometime~ 
.chalk, sometimes slate, lying immediately beneath the 
vegetable soil, or even at the surface without that scanty 
covering. But if a lower mf'mber of the series be seer: 
at the surface, however deep we might go, we shouk: 
never find anyone of those rocks, that belong to the 
higher members of that s(·ries. The immense practical 
advantage of this knowledge of the determined order of 
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. 

IlL-MINERAL KINGDOM. 

The means, by which geologists have been enabled 
,0 fix the order of superposition in the strata composing 
the crust of the globe, have been partly 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 imnedded in 
them. They observed, that there was a clas~ of rocks 
distinguished by a conside~able degree of hardness, by 
closeness of tf'x.ture, by their ar~"angement in slaty beds, 
and by possessJn~. ".dlA{! m thICk masses, a glisteninO" 
structure, called by "!!ir;eralogists crystalline, of which 
statuary marble or lO:l·f sugar may be quoted as familiar 
examples; amI these were, even when associated with. 
rocks of another sort, always lowest.-Above~ aad in 
QOllta.ct with them, another group of mata was ob. 



served, which, in mineral composition, had 8. 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 
oeean, 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 preoision and certainty, that was formerly 
unknown. About thirty-five years ago, Mr. William 
Smith, of Churchill in Oxfordshire, by an extensive 
series of observations in different parts of England, as
certained that particular strata were characterized b) 
the presence of certain fossil or petrified shells, which 
were either confined to them exclusively, or in pre
dominating quantity, or were 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 lei} 
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mm m uncertainty, or have entirely failed in deciding 
the question. When this discovery became known to· 
~eologists, nu? "'ous observations were made in. ot.her 
,:ountries, WhWl. completely proved, that the prmClple 
,;a9 not only applicable in those places, which Mr. 
Smitn had had an opportunity of observing, but that it 
)leld good generally, and throughout the whole series 
f)f strata, from the lowest, in which organic remains ars 
bund, to those .nearest the surface. Under the direc
ion of this guide, geologists have been enabled to dis
lOver lines of separation in the great divisions, which, 

-tS already mentioned, had been established by prior 
oC:Ibservations, pointing out distinct epochs of deposition, 
~d revealing a succession of changes in the organic 
~nd 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 life, 
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, gcoloo-ists have come to 
he conclusion, that the chief part of ~ll the strata, how. 
ever elevated they may now be above the level of the 
!!ea, were gradually deposited at the bottom of the 
l cean; and the remainder of them at the bottom of 
roland seas, or lakes. But if this be so what miO"hty 

1 . 'I:> 
revo utlOns must have taken place to cause rocks 
~rmed in the depths of the ocean, to occupy the sum 
wits of the highest mountains! By what known ao-encl 
tan so extraordinary a change vi position ha vel:> bee14 
effected! That the fact of elevation is indisputable i3 
proved by the shells embedded in stratified rocks at the 



greatest e_en.tions; and geologists, .1'!1O hilve enden.~ 
voured to disco\·cr by \\"hat cause t~·jis chanfTc in the 
relatiyc position of the rock and the sea 11:>8 been 
brought about, have, by an c.·~entive observation of the 
phenomena of earthquakes and volcanos, and thp. re
sembllrIlce 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 probable solution of the 
problem. 

Although the strata were originally deposited in II 

horizontal position, and are often fOUTid so, especially 
as regards the inferior memhers of the series, they are 
not uniformly so, but are frequently inclined, more or 
less; and they have beeu seen, not only at CYP"y angle 
of inclination,· but very oftcn in a vertical position. 
\Vhen a vertical ·section of a mountain is exposed, as is 
often the case III valleys or the deep bed of a river, 
such an appearance as that rcpresented here is not uu-

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
sent vertical position, but upon a· level ground. Some
times they are not only disturbed from their horizon. 
ta~ity, but are bent and contorted in the most extra. 
ordinary way, as if they had been acted upon by some. 
powerful force while thf';Y' were yet in a soft flexible 
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stuta. This appearance, very oommon 111 the slate rocks 
of the north coast of of Devon, is shown 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 
~trata 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 like 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 been 
made available for the purposes of' man. Without this 
elevation of the strata, the earth would have presented 
a monotonous plain, unbl'Okcn by the beautiful forms 
of hill and valley, or the majestic scenery of mountains. 
With these inequalities of the surface are intimatcly 
connected 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 lakes, 
and the courses of rivers and brooks in their endless 
ramifications. Throughout all this there reigns such a 
harmony of purpose, that the conclusion is irresistible 
fuat the breaking up of the earth's crust is not an ir: 
regular disturbance, but a work of design, in perf~ct 
~ccordance with the whole economy of nature. 

>/{ e have said, that if we dig through the superficial 
c •. ering of sand and clay, \VEl usually COII\e upon fjtol1" 
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disposed in layers; bllt there are many places, where 
we should find a rock without any such arranO'ement 
which could continue of the same uniform textuOre, and 
without any parallel rents dividing it into beds, however 
deeply we might penetrate into it. Such unstratified 
rocks, although of limited extent in proportion to the 
stratified 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 
ll.tter 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 ahvays in that particular state 
called crystalline; and when the parts are large enough 
to be distinguished, they are secn 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· 
~able of receiving a high polish. The substances most 
:familiar to us in common life, which belong to this class 
l\f 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 . Qf . a series of beds of stone of different kinds, 
• ying upon one an0ther in a certain determinate order 
of succession, coaled the Stratified Rocks, or the-



Strata j the other of n class of stOl1rs 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 character they have been 
denominated the Unstratified Rocks. We shall now 
proceed to show in what manner these two classes oC 
rocks are associated together. It is quite evident, that 
the mode of formation of the two must have been 
totally 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 equally 
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, 
1ften an identity, of composition, between the unstrati
fied rocks and lava, and the closest analogy in the 
phenomena exhibited by the masses of both kinds, and 
III the~r relations to the stratified rocks, with which they 
come ll1 contact. 

In every case the unstratified rocks lie under the 
'Itratifierl. This order has never been reversed, except 
111 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 proof of ejection 
from below, far less of posteriority of formation: for 
they might have been the foundation on which the 
strata are deposited. But their eruption from th~ 



interior, and that that eruption took place after the 
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 
IDgether, has often exhibited the appearance represented 
Dy the diagr am. 

A and B are mountains of granite or of whinstone, 
with strata of limestone lying upon it. From A 
branches or shoots connected with the principal mass 
are seen to penetrate into the superincumbent strata; 
and in the mountain B, the granite overlies the lime
stone for a considerable way near the top, as if it had 
flowed over at that place, and lower down it has forced 
its way between two stmta, ending like 11 wedge. 
Now, as the penetrating substance must necessarily be 
of subsequent formation to the body that it penetrates, 
it is evident, that the granite mllst 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 011'. 

The posteriority of the formation of the unstratified 
rocks to tie strata is thus made evident from their 
relative positions; their forcible ejection from below is 
equally proved by the penetration of their veins or 
shoots from the superincumbent strata in an upward 
direction, often with the most slender ramifications to 
a great distance, and by the portions broken from the 
strata and enveloped in the substance of the vein. 
That they were ejected in 11 soft melted state, produced 
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uy the action of heal, ie shown Ly the closa re~em. 
blance, in mineral composition, of the unstratIfied 
rocks to the products of cxisting volcanos, and by 
remarkaule chanues often observed to have taken 
place in the strat~, where they come in contact with 
O"ranite and whinstone. Soft chalk is converted into 
~ hard crystalline limestone like statuary marble; clay 
and sandstone are changed into a substance as ,ard 
and compact as flint, and coal is turned into coke; 
all of them changes which are analagous to what takes 
place, ..... h('n the substances are subjected to a stroll,~ 
artificial heat under great pressure. In the case of 
coal, it is vt'ry remarkable; f< >r when a bed of thaI 
substance, 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 uistance from the whin· 
stone, it is of a rich caking quality. 

"Ve have shown, that we am enabled to fix a chro
nological order of succession of the strata with Ii 

considerable degree of precision; and although we 
have not the same accurate means of determining the. 
relative ages of the unstratitied rocks, there are yet 
very decisiyc prord's, that certain classes of them are 
older than others, that ditfl'rent members of the same 
class hn ve been {'jected Ht distinct periods, and that 
the same substances have been thrown up at different 
times far distant fr(Jl11 each other. Granite, in vcins, 
has never been seen to penetrate beyond the lower 
strata; but whinstone and the lavas of existinJl vol
canos protrwle in ma&ses, and s('nd out veins throuO"h 
all the strata: veins of one sort of granite trav()l~e 
masses of another kind, and whinstone and basalt veins 
are not only found erossinO' masses and other vems of 
similar rocks, but even of granite. U pan the principle, 
therefore, bef~re stated, that the penetrating substance 
must necessarIly have bean formed subsequently to the 
body penetrated, the above phenomena demonstrate 
successive formations or eruptions of thp. unstratified 
rocks. 

As the highly elevated broken and contorted 
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positions of the strata are only explicable on the 
supposition of a powerful force acting upon them from 
below, and as they are seen so elevated and contorted 
in the neighbourhood of the unstratified 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 may not always appear, but ~ 
only oceasionally protruded to the surface, througt 
the rents produced by the eruptive force. Tk 
phenomena of earthquakes are connected with the 
sume internal action, and these have often been ac. 
companied 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 
aave 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 
COIRposed 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 
is situated about the middle of the tract thus per. 
manently elevated. A portion of Cutch, near th(J 
mouth of the Indus, underwent a similar revolution if 
thi! year 1819, when a district, nearly sixty miles il 
length by sixteen in breadth, was raised by an earth 
quake about ten feet above its original level. A vol. 
canic 6lruption burst out in an adjoining purt of India 
at Bhooi, at the exact period when the shocks of this 
earthquake terminated. These cases must not be con. 
fmnded with the produetion of Dew mountains, sucb 
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as that of J orullo, 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 paIi of 
Ihe sea, which was known by soundings a few years 
before to have been 600 feet deep, to thc height of 10'" 
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 rn:oc ajy)ve th8 level of the 
sea, was washed away in the wi;lr.er of the same year; 
but an extensive shoul remains. 

It must not be supposed, that these internal moye. 
ments only took place after the whole series of strata 
had been deposited. There must have been long 
intervals between the termmation 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 
whole period, that the strata, 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 occurrence, and wiU 
explain our meaning. It must be borne in mind, that 
it is an acknowledged principle in geology, that al\. 
stratified rocks, in whatever position they are now found, 
must have been originally deposited horizontally. 

a c 
There are here five different series of strata abc 

d N .. 'd h ' , , , , e. ow, It IS eVl ent t at the series a must have 
been first disturbed; that after its change of position, 
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the series band c wcre deposited, covering Ihe ends of 
.. he strata of the series a. But c appears tn h:l.ye been 
acted upon by two forces at distant points, when 
in ·own out of its horizontal position; for the strata 
Jl~p in opposite directions, forming a basin-shaped 
filvity, in which the series d was deposited. In like 
MaImer, after the disturbance of c, the series e was 
deposited, covering the ends of c; but the internal 
brce, which raised the beds e from the depths of the 
~a to the summit of the mountain where thev are now 
~en, appears to have acted in such a direc·tion, as to 
Aave 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. There 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.-l\UNERAL 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 tc 
the great orders and classes, into which naturalist~ 
have divided the animal kingdom. It will be neces. 
sary, therefore, before proceeding to describe thE 
divisions of the stratified rocks, ," .. hich geologists havE 
8stablished, and which. are founded mainly upon thE 
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distinctive characters ufforded by the remains of 
organized bodies contained in the different strata, to 
say it few words upon the classification of animals, is 
order to render the terms we must employ mon 
intelligiLie to those who are unacquainted with th. 
subject. 

Animals are divided into four great branches, dis 
linguished by the terms Vertebrated, Molluscous 
A rliculated, and Radiated. The FIRST DIVISIOl\ 

includes all those animals which are provided with D 

hckbone; and because the similar bones, or joints, of 
which it is composed, are called by anatomists vertebrlE, 
(from a Latin word signifying to turn,) the indi
viduals that belong to this division are called Verte
brated Animals. It is subdivided into four classes; 
1. Manwudia, comprehending man, land quadrupeds, 
and the whale tribe; that is, all animals which give 
suck to their young; the term being derived 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 
hus 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 DIVISlON 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 coverinO", or shell, t() 
~hich they are either attached, or in which they cal 
lI1c~ose themselv.es, and be preserved from injuries, t(l 
wluch, 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, bllt these we shall not notice 
for, without. a much longer description than we caIt 
enter upon, it would be a useless enumeration of hard 
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names. It will IllI!Wel' our prCllent purpns~ much 
better tD say, that the animals belo;Jging to tllil') 
division may be elassifil'rl according to ditlcrC'nces in 
the forms of their hard eoYC'ring or :-;hclb, t~lI' it is the 
hard parts·'of animals which furnish th .. recorus of 
!heir former existence; these only are preserved 
Imbedded in the strata, all traces of the fiesll or other 
s?ft parts, as far as form is coneerlll,d, having entirely 
dIsappeared. MOLLUSCOUS Animals, thf'relorp, art
divisible into, 1. Unirah'f.s, that is, animals armed wit~ , 
a shell or valve C 'rming one continuous piece, suc& 
as snails and whelks. 2. Bil'rrlrcs, or those haying tW11 
shells united by a hingf', such as oyslprs, cockles, &c. 
3. ~Iultivalt'es, or those having more than 1\\'0 shells, 
of which the common bal'nacie is on example. 

The THIRD Dn'IS\(l=" is assi~nC'd to what are calied 
Articulated Animals, these havi71g a peculiar anatomical 
structure, called articulations, from artiCll711s, Lntin f,w 
a little joint. It is subdiyided into four classes; 1. 
Annelides, or those having a ringed struclllrc, from 
annulus, Latin fa I' ring: leeches and earth-worms arc 
examples. 2. Crustacea, or tllose which have their 
soft bodies and limbs protected by a hard coating or 
crust, which in common language wc also call shell, 
such as lobsters, crabs, and prawns, 3. Spirlf.rs, which 
form a class by thcmselvc:-!. 4. Insects, such as fiie>', 
beetles, bees, ann butterflies. 

The FOURTH IlIVISION comprchentlg a great vnriE't.v 
of animals, which have an anatomical structure like nn 
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 oycr: of the remaining two, the 
one contains the cchini or sea urchins; the other, th(,' 
very numerous tdbe called zouphites, from two Greek 
words signifying animal and pltmt, because the animr-l. 
is fixed to the ground, ann builds its stron~~ habitation 
m the form of a shrub, or branch, or leafy plant. 
Coral!! and sponges belong to thi~ elMs; and among all .h. different animal reMtlins, thllt Ilre found in the 
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strata, there is no class, which bears any proportion, i~ 
point either of frequency of occurrence, or in quantity 
to this last. 

The great divisions of animals, so far as the re
mains of species found the strata are concerned, 
or, as it is termed, in a fOo>sil state, are thereby briefly 
~hese :-

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

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

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

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

each family into several genera; each genus into 
several species, according as greater or minor points of 
resemblance and difference bring individuals near to 
each other. There are certain otner great distinctions, 
which it is necessary to mention, viz. that some 
animals eat animal food, the Carnivorcnls; others 
vegetable food, the Graminivorous; some can live 
both in the air and in water, the Amphibious. 
Among fishes, molluscre, and crustacea, some live in 
the sea, some in fresh water, some in both; and of 
those inhabiting fresh water, some are peculiar to 
rivers, others to lakes. There are also land-shells, such 
as the common garden-snail. It is scarcely necessary 
to"remind our readers, that ce11ain species are peculiar 
to particular regions of the earth, being adapted by 
their nature to the different temperature and othel 
peculiarities, that exist in different countries. 

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

The lowest members in the order, in which tho 
stratified rocks are placed one above another, are dis
tinguislwd by the great predominance of hard slatJ 
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 rocks, 
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or the remains of organized bodies. On this account 
they have been called the PRIMARY STRATA, as if 
formed prior to the existence of animal life, and as 
containing no evidence of other rocks having existed 
before them. That we cannot now discover animal 
remains in the~e strata ~s, however, no proof that they 
nad not prevlOusly eXIsted, because we meet with 
rocks containin~ organic remains, which are so altered 
by the action ot 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. 
talline 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 
obliterate 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 is 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, 
IJrior to the deposition of the strata that lie over them, is 
1leyond all doubt. There may also be beds of rock 
If great thickness, in whil:h neither fragment nor: 
tl)rganic remain has been found throughout a great 
extent of country, which nevertheless may not be 
'Dfimary; for if in any part of the same mass a singh~ 
~ebble or a single shell should afterwards be dis. 
tovered, indubitably imbedded in it, one such occur. 
fence would be as conclusive as a thousand, that a 
prior stli'::e 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 (hy be discovered to be 
of secondary origin; tlIere is nothing in the mineral 
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absolutely to say, that other rocks and living bodiel' 
could not have existed prior to its formation. But as 
there are large tracts of country -:upied by strata, in 
which neither fragments of pre-existing rocks nor 
organic remains have yet been discovered, geologisu 
are justified in designating them the primary strata; ~ 
call them primitit'f, as they used to be, and indeed still 
are called by some geologists, is to employ a term, 
which expresses much more than we are entitled to 
assert. 

The unstratified rock, most usually associated with 
the primary strata, is granite, of difJerent varieties af 
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 serics, vpry like many of the rocks 
below them, in respect of mineral com?osition, but 
containing the remains of shells, and some pebbles, and 
interstratified with thick 1)(.18 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 Letter term by which the class can be 
distinguished, usually called the transition strata, a name 
given by the elder geologists, bpcause thcy were sup
posed to form a step or transition from the primitive 
state of the globe to the condition in which it beO'an to 
be inhabited by living bodies; in strictness they form 
the lowest membf'l"s of the next great division of th(:
strata, which is distinguished by the name of t'lf, 
Secondary Rocks. These will be treated of in OUI 
next section.-Ibid. 
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VI.-:\lINElUL K[:,\GDO;\I. 

The SECONDARY ROCKS comprehend a great variety 
of different beds of ston~, extending from the primary 
strata to the chalk, whIch forms the upper or most 
lecent 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 ill a 
horizontal position; but there are parts of them, which 
have undergone greatel or less disturbance, being often 
thrown into a vertical position and broken, twisted, and 
disturbed in the most extraordinary manner. Many of 
~he disturbances of the lower groups took place prior 
to the deposition of the upper; for the latter are found 
lying in unconformable stratification <3n me ends of the 
former, as represented in the dia!£rum, in page 52. They 
are traversed by veins, or dykes, as they are often 
(ermed, of whinstone and other unstratified rocks; and 
there is usually great disturbance of the strata, when 
these occur. 'rhe dykes are often of great magnitude, 
and the rock is frequently thrust in huge wedge
shaped masses, of miles in superficial dimensions and 
Borne 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 ab... v ~ tM 
chalk, have a totally different character from tha. rock, 
and all below it. 

These have been classed together in one great divi. 
sion, and have been designated the TERTIARY ROCKS. 
rhus t:,e whole series. of strata, of which the crust or 
the globe is composed, is divided into the Primary, 
the Secondary, and the Tertiary. It is evident, that at 
the time the secondary ·,rocks were deposited, a great 



60 

part of the present continent of Europp. must have 
been considerably lower than the pl'('s'C'nt level of tho 
sea' that when the oldest or lowest members of the 
~eri~s were formina', the summits of the momLtain 
ridges of primary ~ocks rose as islands of different 
magnitudes from the bosom of the deep; that at 
several successive periods these islands were more 
elevated, and attained consequently a greater super
ficial extent, the newer formed 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 cavities 
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 continuou:sly for hundreds of leagues, the tel'· 
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, 
the 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 bones of mammalia are 
most abundant in the beds nearest to the surface. 
Among all the various remains of animals and planfs, 
that are found in the secondary 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 animals have 
been grouped together in their crreater divisions of 
genera, families and classes; the Uvinrr individuals of 
the same divisions have forms of struct~re distinct from 
any fo~nd in a fo~sil state in" the secondary rocks.
But, WIth the te~lary strata, a new order' of things 
c,ommences; for, m the lowest of these, a small propor. 
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lion,-about three and a h:llf per c('nt. of the r.'~.1! 
sllPlls cannot be distinguished from spvcics tll'll now 
('xist: as we approach the hi~hcr bl·J", the proportion 
al ways increases; and in the 1110st recent stratum, it 
amClunts to nine-tenths of the who1,'. It is not Illnre 
than twenty-one years since the great division of the 
tertiary rocks was established. Prior to that time the 
peculiar characters, which separate thelll from the 
secundary strata, had been entirely oVf'l"looked,-a cir
CUlllstance which marks very strongly that geology is 
the youngest of the sciences. The discovery was made 
by the celebrated Cuvier and his associ'lte M. Brongniart, 
wlw 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-watpr and terrestrial animals 
find plants, with others containing only the remuins of 
marine animals. 

The publication of the work of the French naturalists 
led to a similar discovery in our own island, and sin
gularly enough in the valll'Y of the Thames; so that 
thc capitals of France and Englanr\ are both built upon 
these strata, so strangely neglected for so long u time, 
although occurring ill tll8 very Rpots, \\' hel'e thl3 greatest 
numbers of scientific men are collected together in botll 
countries. A series of tertiary stmta Was discovered 
by Mr. Webster in thc Isle ~f Wight, having strong 
points of resemblance with that of the environs of 
Paris; and these, with some partial deposits on the 
coallts of Suffolk and Lancashire, constitute the whole of 
the tertiary rocks found in Great Britain. It was for some 
time supposed, that these newer strata, which were 
soon found not to be confined to the neighbourhood of 
Paris and London, extended like the secondary rocks 
over great tracts of country; and that there was such a 
degree of uniformity in their characters, that depositSl 
widely distant from each other could be recognised as 
belonging to the same period in the chronological order 
01 succession of the strata. Later observations. 
,..,wever, have shown; that, although posses.'1ing a 
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gen~ral character of resemLlance, they have bc('n go 

much modified in their formation by local circumstances, 
that no two tertil4ry deposits, even of the same era, are 
ulikf~. The di"c()"cries of the last few years have led 
~colo(rists to establ ish distinct subordinate groups, as 
III th~ C:1se 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. 

VJI.-MINERAL KINGDOM. 

ORGANIC RE;'.IAI:-;'S. 

We have already statoo, that tho stratified rocks 
contain the remain:,; of animals and plants: . and that 
beds of stone, situated many miles di~tant 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 }<'OSSILS, of identical species, being 
found in the stone at both places. The word Fossil, 
which means anything that may be dug out of the 
~arth, 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 
a.nimals or plants, and we say,jossiL shells,jossil bones, 
.fossil. trees, &c. Weare enabled to make out, by the 
a1<1 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 
appeara.nce) R!! far as \lae mere limestone i.3 concerned. 
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b8luug to the same arre or pprioLI of formation in the 
chronological order of the strata. 

Fossils reveal to us the important and won(h'rful 
fact, that the Author of Nature had created different 
species of animals and plants, at successive and widely 
distant intervals of time, and that lllany of those, th~l 
existed in the earlier ages of our globp., had become 
.otally extinct, before the creation of others in later 
'leriods: that, prior to man being called into existence, 
Innumerable species of li\'ing beings had covered the 
.;urface of the earth, for a series of ages, to which we 
-He unable, and probably shall ever remain unable, to 
fix any definite limits. \Ve further learn, that a very 
large proportion of those creatures, of the later periods, 
had beeome extinct, and had been replaced by the 
animals which now exist, before the creation of our 
first parents. \Vhen 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 thd 
establishment of an order of things adapted to the pre
determined nature of that more perfect creature, about 
to be sent as an inhabitant of the globe, to whom was 
to be gi yen "dominion over the fish of the sea, and 
over the fowl of the air, and over the cattle, and over 
all the earth." \Ve are also taught by the stud) Df 
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 cOJ,ltinents, 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 France, in a district along 
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the Lallles of diP riw'r Allier, of which the town of 
Vichy lIIay be taken as the centre, vast strata, fu~l of 
fresh-water shells, prove, that there must have eXisted, 
for many ages, a lake nearly a hundred. miles long, and 
twenty miles in averacre breadth. It IS proved, more
over, by the nature of~rganic remains, that changes of 
CLIl\IATE, no less remarkable, have taken place; and 
thJt a heat equal to that now existing in the equatorial 
recriolls must have formerly prevailed in latitudfs fa I' 
llo~th of our islands. 

All this, so far from corttradicting the Scriptures, 
confirms the Mosaic account of what is usually called 
the Creation. Moses says, In the beginning God 
created 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 Iw 
goes on to say, that the earth was without form ami 
l'lllpty, 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 subs~anee 
they are not. liable .to ,decay. In all cases of' petrified 1'e: 
mams of allimals, It IS the hard parts only that we find; 
the whole of the fl~sh and softer parts have disappeared, 
s.o much so, that,. '~Ith 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 arc found. it is vcry rarely that an cnlirQ 
skeleton is met with. There are fi)ssil-remains ot 

Among 
bodies 

belonging to 
the Sea. 

Among 
bodies 

Jielonging to 
the Laud. 

r
ShellS. 
Corals and Sponges. 
Radiated animals, SIlCIl as Star Fish. 

1 
Reptiles, resembling Crocodiles. 
Fishes. 
Cetacea, or the \Vhale tribe. 
Crustacea, such as Lobsters aud Crabs. 
Plants. 

r Fresh-water shells, found in lakes and river. 

j 
Land shells, such as the Garden Suail 
Quadrupeds. 
Reptiles. 
Birds. 

l Insects. 
Sterns of trees and woods. 
Smaller plants and leaves. 

These several bodies are not found indiscriminately 
throughout the whole series of the secondary and ter. 
tiary strata; some are peculiar to the lowest beds, some 
to the intermediate, and some to the superior. But 
all, of whatever description they may be, which occur 
in the secondary strata, belong to species now wholly 
extinct. By far the greatest proportion of those found 
in the tertiary strata, belong likewise to extinct species. 
It is only in the uppennr,st beds that there is any very 
considerable number of individuals, which are identical 
'Vith animals now in existence; and there they prepon. 
derate over the others. 

The bones of man are not more liable to decay than 
mose of other animals; but in no part of the earth, to 
which the researches of geologists have extended, has 
there been found a single fragment of bone, belonging 
to the human species, incased in stonp, 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, 
end in caves, associated with the bones of other animals 

• 6* 
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but these fire deposits possessing cliaractl'fs which prove 
them to have been ot' recent origin, as compared with 
even the most !lludcrn of the tertiilry strata. 

The gNJlu!.!,i~t may be cUllsidL,rQd as the historian of 
events l:elatillg to the animate and inanimate creation, 
previous to that period when sacred history begins, OJ 

the history of man, in relation to llis highest destiny. 
Although it belongs to the geologist to study the events 
that have occurred within his province during the more 
modern aaes of thc world, as well as those which are in 
progress i~ our own day, his special object is to unfold 
the history of those re\"olutions, by which the crust of 
the globe ficquircd its present form and structure. The 
boliJ earth, with its stures of organic remains, which 
now rises 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, succeeded each other after 
intervals of vast duration. Unlike the records of human 
transactions, they are liable to no suspicion that they may 
have been fal"ilil'd through intention or ignorance. In 
them, we have to fear neither dishonesty nor the 
blunders of unlettered and wearied transcribers. The 
mummies of Egy"pt do not more certainly record the 
existence of a civilized people in remote ages on the 
bank:,; of the Nile, than do the shells, entombed in solid 
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 were 
as warm as those within the tropics, and were peopled 
by numerous species of animals, of which there does 
not now exist one single descendant. 

Some scattered observations, and some fanciful 
theories foundell upon them, show that a few of the 
philosophers of antiquity, and a few amonO' the learned 
since the revival of letters, were not aitoO"etJwr unaware 
of the existence of these archives; but it is little mora 
than half a century since their true value beO'an to h6 
~ 

b 
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understood. The cause of this i~ eMily 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 ,vas impossiblo 
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 passago 
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. Bllt 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 
pretatlOns have been discovered; and we may nov 
entertain a well-grounded hope, that if we cease t· 
guess at meanings, and patiently search and compare. 
the materials that are accessible to us, we shall arriy!. 
at such sound conclusions, that geology will be placed 
on as secure a basis as the most exact of the sciences. 

Ibid. 

VII I.-MINERAL KINGDOM. 

ORGANIC REMAINS. 

We find in the lowest beds of the series of tht. 
secondary strata, that the organic remains consist chiefly 
of corals 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
drupede being almost entirely confined to the more 



·.ec~p: members of the tertiary strata. From these 
circumstanr,es, it is a received opinion, among certain 
geoloO'ists, l hat the animals which were first created 
were ~f an (xceedingly simple structure, and that they 
gradually became more complex in their frame. 

Although it be true, that in t,he lower, strata th~re 
is a large proportion of the remams of ammals whlCh 
possess an apparentl y simple structure, nothing can be 
more unsuund than to found upon such observations a 
doctrine such as we have before stated, 'What 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 \I'hid) 
lVe have not yet been able to advance. The animalculre 
called Infusoria, arc living creatures, found in stagnant 
waters, so wonderfully minute, that they are invisible 
[0 the naked eye,-a collection of' many thousand 
Il1dividuals 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 locomotive powers, but the ingenious researches 
of Ehrenberg, a philosopher of Berlin, who employed a 
v,ery powerful illstrument, laid open to our wondering 
ISlght a new creation. That distinguished natUl'alist 
oa'! shown, that these animalculrn are provided with 
limbs and organs, and with a system of vessels and 
nerves; and even figures of their toeth accompany his 
curious memoir. Thus, the lowest member in the sup. 
po~ed grad,uated scale of animal structure, in place of 
b~mg a slluple, body, is probably a very complicated 
piece of mechalllsm, Besides, corals and shells thoucrh 
f ' 0 o most frequent occurrence, are not the only animal 

remains found in the lower strata. for recent observa
tions have discovered in these ro~ks the vertebne or 
joints ?f the backbone of fishes, as w~ll as othp.r parts 
oelonglt1g to the~, and evc.>D impressions of entire fish 
n~ve been met ~vlth, Now, one single undoubted soe
Cimen of an alllmal of that description, found in such a 



69 

situation, is as conclusive as ten thousand would be in 
overthrowing the whole doctril10, that there has been a 
gradual development of structure in animal life, as we 
ascend from the lowest to the uppermost strata. 

A most curiolls circumstance connected with fossil~, 
is, the unequivocal evidence they afford of there having 
been formerly a completely different state of our planet 
with regard to climates, from that which now exists. 
Throughout all the strata, from the 10WE'st 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 the 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 
ivory used in St. Petersburg, is brought from thencf'. 
;ndeed the quantity is so great, that a Russian natural
ist has stated it as his belief, that the number of 
elephants now living on the globe, must be greatly 
inferior to those which occur in a fossil state in 
those parts of Siberia. The entire carcase of one of 
those animals was found enclosed in a mass of ice, 
where it must have remained incased for thousands of 
years; and yet, from the preservative quality .of the 
ICe, the flesh was in such a state, that, when It was 
disentombed by the accidental breaking up of t.he 
mass, it was devoured by the wolves and other wIld 
animals. Moreover, it was thickly covered with hail', 
of which the existing species of elephants are nearly 
destitute· thus provinu that it was of a speciCjl adapted 

, '" I . f to a cold climate. Then, as to pants, SP(,ClIllCIlS C 

rocks have been brought from Melville Island, file 
remote northern land discovered in our late pular expfl 
ditions, some of which contain, imbedded in the st1)n l, 

portions of plants belonging to an order n('w knol 'n to 
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OX1st only in the warmest parts of the equ~torinl regions. 
The greatest dpg~'~e of heat s~ems, to have existed 
during the depOSItion of the mferIor 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 de (free of moisture in the atmosphere. The heat 
seems to have gradually diminisheu, so that at last, 
during the deposition of the most recent of the tertiary 
strata, the climate of the northern hemisphere does not 
appear to have been very different from what it is now. 

To endeavour to account for this wonderful change 
in the temperuture of the northern latitudes, is one of 
the most difficult problems in the phYflical history of 
the globe, because it illynl \"e'S such a variety of con
siderations; and we know that lhe most important and 
extensive changes in tlIP. forms of organized bodies, are 
brought about by v0r:, nice shadE'S of difference in the 
circumstances of climate and soil under which they are 
placed. In the parl,v stages of geology, many theories 
were started: the earth ':,as said (0 have been O! iginally 
in a highly heated st;]te, and to havn gradually cooled; 
and it was maintained that rlUl'ing the progress of cooling, 
the various changes in climate took place: according to 
another theory, tht' position of the axis of the earth 
was at one time different from what it is now, and was 
so directed, that the polal' regions were exposed to a 
much more direct nction of the solar rays. But the 
inventors of th('se theories did not trouble themseh-es 
much with inquiring, whether they were in harmony 
with the laws which regulate the motions of the 
heavenly bodies; and when they were SUbjected to the 
examination of the astronomer, they couid not stand 
the test of his severe investigations. An ingenious 
theory has been lately proposed by Mr. Lyell. His 
theory is, that all tl;e indications of the former preva
lence of warmer clImates, may be accounted for by a 
different dis~ribution of land and water; and we know 
from geologICal appearances, that a very different pro
portion of ~uperficial land and water must formerly 
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t1\ve existed in tho northern hemisphere frolll that 
IVhich we now find. It i:; not H'rv (';:lSI' to state the 
grounds of this theory in an abrid;;'ed form' but the 
.~ 0 , 

wllowing explal1Jtion will porhaps conn'y an intelliO'ible 
idea of it. ·Wherever there is u great expanse of '\~tcr, 
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 considerablp. 
yicissitudes; and hence the diffe- rellce of an insular and 
continental climate in the same parallel of latitude. 
Moscow and Edinburgh are very nearly in the s;:Ime 
,i,titude; but while ;:It the latt"r placC', there is \leithe! 
extreme cold nor excessive heat, at },{oscow, the col,i 
In winter is sometimes so intense as to freeze quick
sil n:,r, and there are OfWll days in sumn)('r as lIot as at 
Naples. In like manner, the higher ?(\l\ ascend, the 
air becomes colder; and thus in lofty mountains, 
such as '£tna, the sUf;ar-c;:Ine grows at the foot, and 1 he 
lichen, or moss of Ir, land, at the ,'ummit. In the lofl V 
m0untains of South Alm'ric" there are regions o'f 
eternal snow under an equatorial sun. If we suppose, 
:herefore, extensive continents, lofty mountains, and 
Immerous islands to have existed in southern latitudes, 
1\'here there is now a wi,le expanse of sea, and an ocean 
to havc occupied the place n!.' 11000them Europe and 
Asia, it will be readily conceived, fl'om the principles 
above stated, that very different climates would exist in 
the northern hemisphere from what now prevail. 

All the solid strata, most abUlldrmt in animal remains, 
are either limestones, or contain a La rge proportion of 
Hme in their composition. Many thick beds of clay 
also abound in them; but in that case, limestone, ill 
some form 01' othel', is generally associated with the 
clay. From ulis it has been inferred, and not without 
a stronO' semblance of probability, that animals have 
mainly °contributed to the formation of many limest0ne 
strata., in the same way as we see them now at work 
forminO' vast limestone rocks in the coral reefs of the 
Pacifwo ocean. A reef of this sort extends for tl;tree 
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hundred and fifty miles along the e6st 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 11 fclssil state, from the lowest stratum 
10 which they occur, to those of most modern date, 
RhelIs and corals constitute by far the greatest propor. 
[ion. 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. 

IX.-MINERAL KINGDOM. 

We have said that shells nre by far the most nume. 
rous class of fossils: they are found in all formations, 
from the lowest stratum in which animal remains have 
been :>een, to the most recent deposits now in progress. 
To a person who has made conchology a special objed 
of study, the I'e appear many striking differences be· 
tween those found in a fossil state, and such as now 
exist in our seas, lakes aud rivers; but were we tc 
describe, or give representations, of even remarkablE 
fossil shells, a general reader would discover, in most of 
them, nothing so peculiar as to arrest his attention 
There is, however, one, which is so different from an) 
thing now living, and of such common occurrence, tha 
we. are induced to. give it as a good example of aI 
~xtmct genus. It IS called the Ammonite or Corm 
Ammonis, that is, Horn of Ammon, from its r~semblanc4 
.0 those horns which are affixed to the head of t114 
elatues of Jupiter Ammon. 



Here is a representation of the exterior of one of the 
numerous speLies, of which this genus is compused. 

These shells are found of all sizes, from that of a few 
lines to nearly four feet in diameter; and above three 
hundred different species are said to have been ob
served. 

The diagram here given represents the two sides of 
a species of crustaceous 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, 
frum 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 froin 
North America. In some parts of Walrs the slate is,-,J 
flu 1 of fragments of the animal, that millions must Iu. i J 

swarmed on the spot.' 
7 
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Another fossil animal wldch is very peculiar in 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 i1 
in this state are not unfrequelltly met with. That 
stalk is not a single piece, but consists of a numb,er 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 sllch 
as are represented above in the circular bodies, the 
figure being different at different parts of the stalk. 
Thisfamity of radiated animals, which consists of many 
extinct genera and species, has not wholly disappeared, 
like the trilobite and ammonite; living repr<~sentatives 
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 R~d San~stone .. It i~ met with abunda~tly in 
that partICu~ar lunestone wInch occupies a great extenl 
of country m Germany; but the fossil has never been 
seen in England, and that kind Gf limestone is not found 
in our island. 
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The remains of fishes occur in almost 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; be. 
cause the natural history of fishes is not so far advanced 
as that of most other departments of zoology. The 
grent French naturalist, euvier, began an extensive 
work on the subject; and, had he lived, much would 
have been done, for his master-genius threw light on 
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 heen 
found there in a very perfect state of preservation, as 
far as the form is concerned, but, as in most other cases, 
<iuite flattened and thin, so that they are like a painting, 
or engraving of a fish. These impressions are of rare 
occurrence, in comparison with the quantity of sepa
rate bones that are 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 
~~ I~. 

X.-MINERAL KINGDOM. 

ORGANIC REIIIAINS. 

In our last lesson, we gave some examples of reo. 
maJ ({able species of fossil-shells, corals and crustacea; 
(we of these, the trilobite and the lilly encrinite, be· 
ronging 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, and 
')ther marine productions 4)f a similar description--of a 



713 

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 l~nd 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
c!ary strata, there is not a single species which has not 
!"een for many ages extinct; and even whole genera 
Lave totally ceased to exist. 

The extinction of species is so important a fact in all 
fnat relates to the geological history of the earth, that 
w~ will, even at the risk of some repetition, endeavour, 
OV 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 or class of 
characters, have particular forms which distinguish them 
from each other; and such individuals constitute the 
species of a genus. The characters, by which geolo
gists distinguish the relative ages of strata, in so far as 
animal remains are concerned, depend, not upon genus, 
but on the species; fi)r 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 strata to 
the present time. For example, the genus ostrea, or 
oyster, is found in the lime-stones which lie beneath the 
coal-measures; but not one of the many species 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
dary strata, because even with the assistance of figures, 
they would convey to the general reader no clear idea 
of their peculiar forms, as distinO'uished from those of 
marine shells, co~al~, spo?ges, &c. now existing; but 
so~e of the mann~ reptrles are so extraordinary in 
POl?t of form and SIze as to deserve a more particular 
notlCe. Of these monsters of the ancient sens, nine 



difierent genera have already been found entombed in 
the secondary str~ta, and of some of 1 he genera there 
are several speCles. They have been called 8aUTilln.r 

~y geol~gists, from ~he resemblance they bear to th9 
lIzard t1'lbe, saura bemg the Greek name for a lizard 
A common .green lizard is a tolerably good miniature 
representatlon of the general form of these reptiles; 
but a crocodile or alligator gives a still better idea of 
~hem. It must be remembered, however, that in speak. 
mg of the fossil lemains of those animals, we mcan 
only their skeletons or bones; the flesh is never con
verted into a fossil state. It very ~ddom 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 
substapce or gristle, which after death putrefies, and 
then the several members fall asunder . Very often, 
10CJ, we find only detached bones; and this may ,be 
accounted for by another circumstance attending the 
process of putrefaction. 'VhCll 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 tIoats. 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 which we are 
enabled to decide upon the nature of the animal; and 
the general reader may perhaps think that thcy am 
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 ~ harvest, that it has established 

7* 
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:<lome of the most important truths connected with the 
past hi&tory, of our planet.-The great discoverer or 
those general laws of tl.1e animal kingdom ~vas the illus. 
trious French naturalIst, the Baron Cuvler. He has 
uhown, th:1.t there reigns such a harmony throughoul 
all the parts of which the skeleton is composed, ~ nic:o 
an adaptation of the forms to the wants and ha.blts. of 
the animal, and such a degree of mutual subordll1atlOlI 
between one part and another in portions of the struc. 
ture apparently quite unconnected, that we are enabled, 
by the inspection of a single bone, to say with cer· 
tainty that it must have belonged to a particular kind 
of animal and could not have formed a part of thE'. 
skeleton of any other. Thus, if we present to a skilful 
comparative anatomist a small bone of the foot of a 
quadruped, he will not only p) ::mounce with certainty 
\tS to the size of the animal, to which it belonged, 
but will say what sort of teeth it must have hlld
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; 
Ilnd 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 
UTe found in the secondary strata, are those whi~h have 
been called ichthyosaurus, plesiosaurus megalosaurus 
and iguanodon. The first of these is 'so called fro~ 
t~e characters of the animal, partaking at the same 
time of tho nature of a fish and of the lizard tribe' 

~ 
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Ichthya a~d sauras being two Greek worus signifying 
fish and lIzard. Its head resembles that of a crocodile, 
only it is much larger and sharper, its snout ending in 
a point, aimost as acute as the beak of a bird: it has a 
most formidable supply of sharp conical teeth, no 
less than sixty in each jaw. Its head was of an enor
mous size, for jaws measuring eight feet in length have 
been found; and it was furnished with a pair of eyes 
of still more extraordinary proportion, for the oval 
hollows for that organ, in a skull in the possession of a 
gentleman at Bristol, measure fourteen and a half' 
inches in their largest diameter, the size of a dish all 
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 joints 
or 'I1ertebrt:2 different from those of land animals, and 
similar to those of fishes; it was supplied with four 
paddles like those of a turtle, in the lower part of'tho 
body, and by means of these, and its very powerful 
tail, it must have darted very swiftly through the 
water. It was n most singular combination of forms, 
for it had the snout of a dolphin, the teeth of a croco
dile, the head and breast bone of a lizard, extremities 
like the marine mammalia, and vertebrre like a fish. 

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 Olle, 
no doubt, as we know by the difference between any 
animal and its skeleton placed beside it. The foregoing 
representation of the complete skeleton of the ichthyo
saurus, as restored in the way We have alluded to, is 
given by the Rev. 'V. Conybeare, the eminent geolo
gist, to whom we are indebted for the most completo 
account of these fossil saurians. 
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Remains of the ichthyosaurus ha\'c been frJund in a1: 
the secondary strata, hetwf'f'n the red sand-stone an\!. 
dw chalk, in many parts of England; but they are most 
frequenth- met with in the lias lime-stone, and in great
est abunihnce at Lyme Rpgis in Dorsetshire. They 
nave also been found ill several places on the continent, 
especially in \V urtemberg. 

The plesiosaurlts is so called from its near approach to 
\I:e lizard tribe, plesion being Greek for near. It has a 
I:onsiderable resemblance in the body to the ichthyo
Il:lUru", but the head is much smaller, and is altogether 
of a different structure; but its most remarkable cha
r:lctF'r is the ITreat lenrrth of its neck. In man, at 

U u 
quaflrupf'rls, and other mammalia, there are exactly 
seven joints or vertebrm in the neck; and so strict is 
t.he adherence to this rule, that there is precisely thl' 
same number in the short, still' neck of the whale, ana 
the long, flexible ned: of the giraffe. Reptiles have 
f!"Om threc to eight joints-birds many more; the swan, 
which has the must, is enabled to make the graceful 
~urves of its neck by being provided with twenty-three 
)f those separate velieorre; but the plesiosaurus had no 
ess than forty-one. 

l\Ir. Cony beare, 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, in the same way as 
he has given us a figure of the ichthyosaurus. 

~~~~ 
Some fragments of the bones of a saurian of ujuantic 

~ize were discovered by Dr. Buckland, a few y:a~s ago, 
Ill. the ~uarry of ~tonesfield, near \Voodstock, in 
Oxfor.dshLre. Accordmg to the opinion of Cuvier, who 
exammed them, they must have beloncrcd to an indivi
dual of the lizard tribe, measuring forty feet Tn 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 megaTosauras, 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 tl1('Y turned out to be the dung of the 
saurian reptiles in a fossil state. vVhen 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 founa 
undigested in the dung of the ravenous hyena. It wns 
thus shown, that these great monsters of the deep fea 
not only on their weaker neighbours, but sometimes 
even on the smaller defenceless individuals of their own 
species; for Dr. Buckland found in one of these stones 
I. jO,int of the back.bone of an ichthyosaurus, that must 
have been at least foul' 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 cropolites 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 th~ 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 IIy 

HISTORY AND CHRONOLOGY. 

History is the record of public events that 1.1\"8 
occurred in the different ages and nw I'nfl. Chronology 
treats of the precise dates at which .IV.qe events took 
place. Our knowledge of histOl'icw n\ ..,1(<; is derived 
chiefly from the writings of individuuJ.!. ~ \lIlt these ar~ 
aided by public records, inscriptions, ~ \ 't''i_ and other 
documents of a similar nature. Our h..hl\" 'eti'le of the 
chronology of these events is drawn 1.<;>~;' similal 
sources. History and Chronology thell;!-.'l P, lire inti
mately connected; yet tliey are so distinct 11.' tC'l'IB'gest 
very different trains of investigation. Histury !r,'ats of 
the characters of the persons engaged in the eV~hta vhich 
it records, the motives which influenced them, Lhe cir
cumstances which led to the events, the incidents which 
accompanied them, the effects which resulted from 
them, involving considerations of the state of the na
tions that were engaged in them, their advancement in 
eivilization 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 
~ges and nations; cycles and other periodical revolu
tIOns of years; the decipherinO' of the devices and 
legertds of coins and medals, the calculatinO' of the 
eclipses that are mentioned in connexion with historical 
events; a~d., in ih?rt, the investigating and estimating 
of any noilces of tune 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 among them a regular chronological history. In 
the Sacred Scriptures, there is a chain of such hisv.:,ry 
from the creation of the world till profane hist'Jry 
assumes an authentic form. In the early portion 
of this history, the chronology is determined by a suc. 
cession of first born sons, accompanied by a statement 
of the age of each individual, at the time when his 
eldest son was born. In the later portion of the histury, 
the chronology is determined by the time allotted far 
the continuance of the authority of a succession of 
judges, and afterwards of kings. There are some 
difficulties in adjusting this chronology, chiefly arisii1g 
from variations introduced into manuscripts and tra.lS. 
lations of the Scriptures, during a long course of ages; 
but still, the best, perhaps the only guiue, to a genual 
view of ancient chronology, is the history containcu in 
the Sacred Scriptures. As the land in which the 
Israelites were placed, wus in the very centre of the 
world's population, in the neighbourhood of the g,oeat 
empires that successively arose, and as it became an 
integral part of these empires, the history of that 
people is intermingled with almost all that is important 
in the history of 'our specieso 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 
Lhe 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 t(l 
Nniversal iovereignty,. 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 
so 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 worlJ naturally divides itself into 
two great periods, namely, that which cbpsed before 
the coming of the S~vinllr Jesus Christ into the world; 
and that which has elapsed since that event. The 
appearance of that illustrious pprsonage on our planet 
was the commencement of that great revolution of 
mind, which has alrc·ady produced such stupendous 
effects, and which is every day extending and strength
ening its infiuencf'. It was then that those sublime 
views of the Deity, and that pure morality, which the 
nation of the Jews had received from the Scriptures, 
began to be diffused over the world, a process which 
soon changed the aspect of the Roman empire, and 
laid the foundation of that superior illumination and 
humanity, and those just conceptions of the rights and 
liberties of men, which distinguish Europeans from 
the rest of mankind, as well as all who are of their 
kindred in other regions of the globe. The commence. 
ment of this ITlighty movement is happily marked 
among the nations professing Christianity, by their 
adopting it as the fixed era, from which they date all 
other ~vents either before or after it; stating the time 
of t.helr occurrence by the number of years before 
Chnst, or after Christ. We shall reO'ard the birth of 
t~e ~avio~r Jesus Christ, as the great turning, or 
hmgmg po lOt 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 
d~rected to those events which took place before the 
tHrth of Jesus Christ. 
~he various dates and periods noted in the Hebrew 

SCrIptures, as examined and compared by many 
learned men, make the duration of the world, from the 
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creation recorded in the book of Genesis, till the birth 
of Christ, 4004 years. For aiding the memory, this 
period may be conveniently di \'ided, as follows: At 
the ~iddle of this periou, or two thousand years before 
Chnst, and two thousand after the creation of the 
world, Abraham was born; and the call of Abraham 
Was the commencement of that important dispensation 
of Providence, by which one family were separated 
!rom the rest of the world, increased to a nation, planted 
111 a central place of the earth; that they might preserve 
Ilmong 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 tho 
Mediterranean sea. Thus the whole period of four 
thousand years is divided into four parts of a thousand 
years each, every successive period commencing witil 
a remarkable event, namely, the creation-the transla. 
tion of Enoch-the birth of Abraham-and the comple. 
:ing of Solomon's temple. 

These four periods, thus distinctly marked, may be 
"urther conveniently divided into eight, each of 500 
,.ears. So little is recorded respecting the first two 
periods of a thousand years, that it is of less importance 
.Q divide them into half thousands. 'Ve remark, 
llOwever, that the first thousand years, namely, from 
;he creation of the world to Enoch, is divided nearly 
'*lually, by the birth of Jared, the fifth descendant 
from Adam, which, was according to the common 
~hronology, in the year B. C. 3544. The second 
thousand years, namel"., from Enoch to Abraham, i>. 

8 
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divided nearly equally, by the denunciation of tile deluge 
3 tid the commencenwnt 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 l)etw('el1 Abraham and Solomon, is divided 
by the mission of Moses to the Israelites, their deli
verance from Egypt, and tlip giving of the law at Mount 
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 
c.aptivity of Babylon, which event is dctC'rmined to the 
year B. C. 51;). Thus the whole period from the crea
tion of the world to the birth of Christ is rlivided by 
remarkable t-"ras, into eight periods, of about 500 years 
.,ach, as in the following table. 

I I I Years after I Years before 

Wo. ERAS. the Creation. 

I 
Christ. 

I I A.M. B. C. 
I 

I. I CREATION. I 0 I 4000 

H. I JARED. I 600 I 3500 

III. I ENOCH. I 1000 I 3000 \ 

IV. I NO~H. I 1500 I 2500 
I 

V. I ABRAHAM. I 2000 I 2000 

VI. I MOSES. I 2~00 

\ 
1600 

VII. I SOLOMO!'f. 
I I 

I 3000 I 1000 

R E:tRA. 
I 

I I 3500 500 

IX. I JESUS CHRIST. 
I I I 4000 A.D. 

r 
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In the following chapters a succinct view of the 
:/tate of the world at each of these eight eras will be 
,iven. 

FIRST ERA. 

The Creation. 

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

When man was created, he was placed in the gnrden 
of Eden, some delightful spot in the neighbourhood of 
the rivers Tigris and Enphmtcs; and a command was 
given to him, enforced by the penalty of death, by 
which command he was gi"en to know his subjection 
and responsibility to the Almighty Creator. Eve was 
then made and brought to him, to be his wife. The 
fall of Adam and Eve into sin, soon follows, and theil' 
expuision from the garden of Edrn, to earn their bread 
by the sweat of their face; and then, in pursuance of 
the penalty of death which they had incurred, to retum 
to the dust whence they were taken, 

This era is also di~tinguished by -the annunciation 
of a great deliverance amI \'ictory which God purposed 
to accomplish for man, "The seed of the woman," 
said he, "shall bruise the head of the serppnt." This 
era is also marked by the sudden ancl awful develop
ment of that cOlTuption, with which human nature is 
tainted. Cain, the first-born son of Adam, b(C'C[Ulle the 
first murderer, imbruing his hands in the blood of his 
own brother, Abel. 

Cain was then banished from his f.'lther's home, and, 
in process of time, built a city. His descendants, 
apparently living withont God, betook thclllselves 
to various worldly avocations and amusements, to 
fill up that sad vacuity ill their bosoms, which the 



want of love to God hacl creatrcl there. In the mean 
while another son was born to Adam, whom he called 
Seth, 'and who occupied the station of Abel whom Cain 
slew. 

Thus mankind were early separated into two classes, 
namel y, the descendants of Cain, and the descendants of 
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. During the period 
that followed, there were born Enoch, Methuselah, and 
Lamech, the father of Noah. Adam died at the age of 
930 years. During the antediluvian periods, hu~aJl 
life bore nearly the ~ame proportion to a thousand, 
which it now does to a hundred years. It is now bu1 
about the one-tenth of what it then was. 

THIRD ERA. 

Enoch. 

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

This era is marked by that extr~ordinary testimony 
which God bore to the holiness of Enoch's character, 
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~hen he re~oved him to heaven, without subjecting 
hIm to the umversal 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 execute judgment upon all, to convict 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 record 
of a final day of retribution. 

Tcwards the conclusion of the period of 500 years 
which followed 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 men 
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 reno'~n. There were giants 
(literally fellers,) on the earth m these days; ~nd the 
earth was filled with violPllce. Thus the cnme of 
murder which had been specially markeu by the high 
lisplea;ure of God, was the very crime into which men 
(Ushed headlong, doubtless glorying in it, as it is known 
.hey did after the deluge. 

" And God saw that the wickedness of man was vnry 
great upon the earth, and that every imagination of the 
thouO'hts of his heart was only evil, and that conti
nually;" and he declared his purpose of sweepin/? away 
the godless race by the waters of a deluge; and com 
manded Noah to build an ark, for the preservation 01 
himself and his family. 

s· 
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if.I, itTH ERA. 

The building of tlte Ark. 

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

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

The filA remarkable event after the deluo-e was the 
promise of preservation from any future deiucre and 
tl~e. law given to ~oah, in which was pointedly' pro. 
}ublted the sheddmg of blood. At this time also, 
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liberty was given to m('n to ('at animal food. T~len 
followed the division of the earth among the three sons 
of Noah, which S['ems to have been done aecurliinO" to 

o 
some rule or s;ystem. The descendants of Shem spread 
themselves from Mount Ararat, wlll're the ark rt'"tcd, 
towards the South and East; the descendants of Ham 
went towards the South and \Ve.,t, particularly occu
pying Africa; and to J apheth and his posterity were 
assigl)ed the North and West. 

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 
1)f Shem, built Nineveh on the Tigris; and Nimrod, 
who had addicted himself to hunting, erected a kingdom 
III the land of Shinar, on the banks of the Euphrates. 
Babel seems to have been the capital of his kil16uom. 
On the plain of Shinar, the tower of Babel was com
menced ; but its completion was prevented by the 
interposition of God, who introuuced confusion among 
those who were employeu in builuing it; yet it seems 
to have formed the germ of the city of Babylon, 
that, many ages afterwards, arose to great power and 
splendour. 

Thus, the conduct of men very soon proved, that, 
althouO'h the delulTe had givl'll a temporary check to 

to 0 I' l'f their wickedness, it had done not ung towa1"l spun y-
inO" the human heart, from its proud, ambitious 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 Ahraham and of Nachor, when he lived 011 

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 COil. 

spicuous a station among the nations of the world, as 
would tend to preserve that knowleuge 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 
in. 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 lana in 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 the land of Canaan. This land was 
occupied by different families descended from Canaan, 
the ~on 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 Phi~istines, from whom the whole country after. 
wards dcnved the name of Palestine. The valley of 
the Jordan, which river seems to have then flowed to 
t?e Red Sea, especially t~at . part of the valley which 
hes .betwcen the mountams m the south of Palestine, 
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seems to have been more thickly peopled, havina in it 
sev.eral cities in the midst of a I uxuriant country, of 
whICh Sodom and Gomorrah were the chief. The in
hahitants of these cities had become profligate in the 
extreme. They were governed by kinas, each city 
having its own king. But these kinO"s ,~ere tributary 
to an empire, the centre of which w~s on the f'asteril 
bank of the Tigris. It is probable that the kingrlom 
erected by Nimmd 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 01' Persia. And the 
next year, Chedorlaofner, 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 king, 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 
Noah. 

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 
foleems to have sunk, so that the Jordan, instead of flow. 
ing through the valley to the Red Sea, was arrested in 
it.;; course, and formed that salt lake which is called the 
Dead Sea. 

After this, Lot, who had been warned of the impend
ing fate of the cities, and fled with his family, lived 
among the mountaips, to the east of the Dead Sea, 
where he had two sons, Moab and Ammon, by whose 
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,Tescenrlants that district of country was afterwards 
peopled. 

Abraham had a son by Hagar, an Egyptian woman
Ishmael, whom he sent away from him, and who tooJ. 
IIp his rpsidence in the wilderness, between the south of 
Fa lcstine amI Egypt. 

In his old aITE', Abraham had his son Isaac, who was 
to inherit the b 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 sons, Esau and J aeob. Esau, or Edam, became 
a man of the field, and frequented Mount Seir, to the 
south.east of Palestine. His descendants, for many 
ages, occupied that district, under the name of Edomites, 
find more rec.ently Idummans. 

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

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

Jacob remained in the land of Mesopotamia for 21 
years, and then returned to Canaan, where he found 
fsaac still living. Esau, his brother, who had addicted 
himself to the chase, and probably also to warfare, was 
at the head of 400 armed men, and resided chiefly in 
Mount Seir. Jacob had eleven sons at the time of his 
I'eturn to Canaan, and one was born to him after his 
return, The two younaest were sons of his favoured 
wife, R~chel, and wel:e °distinguished by him from his 
other chIldren by partlCular tokens of affection. This 
oc~asio!led discontent and envy in the others, which' 
bemg mcreaseo, with respect to heph, the elder of 
Rachel's sons.' by his fidelity in reporting their vices, 
and by certam dreams, which he related that seemed 
to, indicate an a~bition, of ruling ove~ them, they 
sClzed an opportul1lty of hIS being at a distance from his 
rather, to sell him to a company of merchants passing 
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Islllnaelites anu l\Iidianites, brou[J'!Jt him to Errypt and 
sold him there as a slave. 1:> b , 

'Vhile he was there, the king- of Egypt had a le
m~rka~l(' dream, ,:hich ga~'e him uneasiness, and Joseph 
beIng Informed of It, felt hImself warranted, by a dh'ine 
impulse, to propose to interpret it. He was accordingly 
brought before Pharaoh, and interpreted the dream, to 
signify that it indicated that there would be seven years 
of plenty in the land of Egypt, followed by seven years 
of extreme scarcity. Joseph was imm('diately laised 
to the highest rank in the kin .... dom of Eaypt, beina 
• ~ 0 ~ b 

mtrusted, during the years of plenty, with the collecting 
of grain for supplying the deficiency of the approaching 
years of famine. While h.! was engaged in the exe
cution of this office, during the years of scarcity, the 
famine having reacheu to Canaan, brought down his 
brethren to Egypt to purchase corn. Joseph immedi
ately recognised them, although they did not recognisL 
him; and after a variety of measures, the purport of 
which seems to have been to bring them to a sense of 
their guilt, he at length made himself known to them 
The result was, that, on the invitation of Joseph, ana 
also of the king of Egypt, Jacob. and his whole family 
removed to Egypt, where he lIved about seventeen 
years, and died. 

The Israelites, beina placed in a fruitful part of the 
country, increased, u~der the blessing of God, with 
amazing rapidity. 

EGYPT.-Egypt had now become a powerful kingdom. 
That king, who reigned in the time of Joseph, in con
sequence of his having obtained the comm:llld of the 
supply of food during sevcn years of extraordinary 
scarcity, had been enabled to make his own terms with 
the peopl{l. And the arrangement which he had made 
was, that the people should pay to him a fifth part of 
the produce of the land, in licu of rent as proprietor of 
the land, and of taxes as head of the government. This. 
arranaement enabled the king to maintain a powerful 
and ;ell-appointed army,· with abundance of horsemel' 
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and war chariots. It enabled him also to engage in 
those stupendous works of architecture, the remains of 
which are still the astonishment of the world. Egypt 
had also commfmced the practice of embalming the 
bodies of the dead, by which it has been rendered so 
remarkable. Forty days were employed in this opera
tion in the time of Joseph. 

SIXTH ERA. 

Moses. 

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

THE ISRAELITEs.-The rapid increase of the Israel
ites rendered them in process of time objects of alarm 
to the Egyptians; "a king aris.ing who knew not Joseph," 
he began to adopt the most ngorous and unscrupulous 
measures to diminish their number. He reduced them 
to the most abject slavery, employed them in bllilding 
cities, exacting of them exhausting and overpowering 
labour. But finding that they still continued to increase, 
he commanded that all their male children should be 
thrown into the river as soon as they were born, and 
only females preserved alive. At this time Moses was 
born and was preserved from the effects of this edict 
in consequence of having been taken·under the protec
tion of the king's daughter. His parents had placed him 
in a chest of bulrushes, and laid him among the fiags, 
by the brink of the river, and Pharaoh's daughter 
finding him, adopted him as her own son. Thus Moses 
received an education which fitted him for the impor
tant office to which he was destined, as leader and 
governor of the Israelites. When Moses came of age, 
however, having been made acquainted with his descent 
from Abraham, Isaac, and Jacob, and havina been in
str~cted ~y his parents in the privileges bes~wed upon 
th~lr nahon by the God of heaven, he relinquished his 
falr hopes and prospec~s, as an Egyptian of high, even 
of royal rank, and clalmed his connection with the de-
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'spised and persecuted Israelites. lIe chose "rather to 
suffer affliction with thc' pc·ople of God, than to enjoy 
the. ~leasures of sin for.a season." He saw an Egyptian 
smItIng, probably putt1l1g to death, an Israelite, and 
taking the ?art of the Israelite, he killed the Eayptian. 
This being discovered, he fled across the Red °Sea, to 
the mountains which lie between the gulfs into which 
the Red Sea divides itself at its northern extremity 
which was then called the land of l\1idian, doubtless i~ 
consequence of l\1idian, the son of A braham, fixina his 
residence there. He thus obtained an opportunity of 
b~coming acquainted with that district of country, and 
wIth the whole of the desert that lies between it and 
the land of Canaan. While Moses was in Midian, the 
Lord appeared to him and commissioned him to return 
to Egypt, there to call together the heads of the Israel. 
ites, and theu to go to Pharaoh and demand liberty for 
the people to leave the land of Egypt. Moses did so. 
The demand was, of course, refused; but, by a series 
of plagues, which Moses was commissioned to inflict on 
the land of Eaypt, the last of which was the destruc. 
tion, in one ni~ht, of all the first. born sons in Egypt, 
Pharaoh was gompelled to yield to the demand, and to 
let the people go. Moses 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, on 
the western side. Pharaoh seeing the immense body of 
the Israelites, consisting of 600,000 men, with their 
wives and children, entangled in the land, and appa
rently within his reach, pursued them with his whole 

- army, and came up 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 jilt 
usual bed, and drowned. 

9 



l\Ir,,<cs thcn conducted thc penple to the mountainour 
nistrict, where he himsel f harl found refuge; anu them 
the law was given to tL!'m, and their ciyil and eeclesi. 
astical polity arranged. Thc·y then marched north. 
wards towards Canaan, and were directed to enter it. 
but, Lcii)g afraid, anu refusing to go, they were can· 
UelJ111ed to "'anUl'r forty years in the desert, till all the 
generation that came ~ui of Egypt had died, with the 
exception of two persons. During their wanderings, 
they met with many yicissitudes, fell into many sins, 
suffereu severe corrections; but, at length, they were 
led round by the south of Edam, and, after defeating 
two kinO's who attempted to withstand them, they found 
themsel~(',.; encamped on the east siue of the river Jar. 
dan, opposite to Jericho. 

About this time l\I" . .;,·s died, and Joshua succeeded to 
the command. He leu them across the J01'(lan, which 
WHS miraculously divided to afford them a passage. He 
first t()(,k and destroyed the city of Jericho, and after. 
wards llaSS(·,l through the greater part of the land, took 
the cities wherever he went, extirpating, or driving ou>. 
the Canaanites, and setting the Israelites in theil 
room. 

Joshua did not complete the conquest of the land, 
many of the nati \'('S retaining their footing in it. Aftet 
his death, the people fell from time to time into idolatry, 
anq the Canaanites, \\'ho were in the land, or the neigh. 
bouring nations, particularly the Moabites, Midianites, 
and Philistines, obtained power to oppress them. 

During this period the Israelites were governed by 
judges, who succeeded Joshua; and these led them in 
war, and administered justice to them in peace. 

In the first century, after the death of Joshua, 
Cusha~.ris~athaim, king of Mesopotamia, oppressed 
them for eight years, when, on their repentance, Oth. 
neil was raised up to deliver them, B. C. 1405. 

~hf' people enjoyed rest for forty years, but returning 
to Idolatry, they were invaded and oppressed for 18 
years by the king of Moab, aided by the kings of 
Ammon and Amalek, and on their repentance were dC1 
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livered by Ehud, who slew the king of Moab, B. C. 
1325. 

In ~bout 20 years afterwards, the Israelites, havin17 
return~d to .their idolatry, were invaded and oppressed 
by Jabm, kmg of Canaan, for 20 years. On their reo 
pentance, Barak, and Deborah, a prophetess, under the 
direction of God, assembled an army near Mount Tabor, 
1m the banks of the stream Kishon, and, on their being 
attacked by the army of J abin, 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 invasion of the Midianites, who tyrannized 
over them for seven years: and, when they repented, 
and cried to God for deliverance, Gideon routed the 
army of the Midianites, with 300 chosen men, B. C. 1245. 

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 G iocon's chil
dren, and was proclaimed king by the SheGhemites, 
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 yea,·s. J ephtha was, on 
this occasion, raised up to deliw'r the people. He de. 
feated the children of ;\ mmon 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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rouseu to resist the Philistines, and the sons of Eli 
brought the ark out of the tabernacle, for the ~urpose of 
inspirinO' the people with courage, and of ternfYll1g ,the 
enemy t doubtless, also, with some expectation that 
God would not permit that sacred symbol of the cove· 
narit to be taken by the Philistines. But they were 
totally defeated, and the ark taken, B. C. 1116. Eli reo 
ceived so great a shock by this event, that he fell back. 
wards and dien. 

Samuel, who had been brought up in the temple with 
Eli, then became judge of Israel. He was the last of 
the judges. His sons, being entrusted by him with the 
government of the kingdom, conducted themselves in 
the most profligate manner, so that the people demanded 
a king, that they might be like the nations around them. 
Samuel was directed by God to comply with this de. 
mand, and Saul was chosen the first king of Israel.· He, 
however, proving unfaithful, the Lord rejected him, and 
chose David to be king. This choice came to the ears 
of Saul, who from that time pursued David with the 
most deadly malignity. At length, Saul and his son 
Jonathan, a young mall of the noblest and most amiable 
character, were slain in battle by the Philistines, and 

• David ascended the throne of Judah, B. C. 1055, and 
became king of all Israel, B. C. 104'3. 

Dal'id was a warlike prince, ~nd Rubdued the Syrians, 
the Philistines, the Moabites, and EJomites, and brought 
that whole district of country that lies between the 
river Euphrates anu the :'Ilerliterranean sea under tribute. 
After an c\'entful life, David died, leavinrr his dominions 
to the undisturbed possession of his son

o 
Solomon, who 

su.::ceeded him, B. C. 1015. 

PALESTlNE.-This country had in the days of Moses 
oecome more densely peopled than it was in the days of 
Abraham. It was occupIed by several tribes, descended 
fr~~ the sa~~ stock, na~ely, the family of Canaan, as thEl 
HittItes, Hlvltes, Amofltes, and Jebusites. These tribes 
had built m~ny strongly fortified cities, and had brought 
:he ground mto general cultivation. The cities on the 
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lIe\.-()I"s~ had commenced that commercial career which, 
for n.any ages, gave them much influence in the roli• 
tical revolutions, which mark the general history 0 the 
world. 

But, in their prosperity, they had cast off all fear of 
the God of heaven, and had rushed, with one consent 
into the. most debasing idolatry. They occupied that 
lane whiCh God had destined for the seat of his own 
peoille ; and, by the time that the Israelites had become 
suffici~ntly: numerous to occupy the country, they were, 
by the1r w1ckedness, ripe for the fate that awaited them. 

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

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

In the time of David these original inhabitants of 
the holy land were either ('xtirpated, or thoroughly 
subdued. The empire of Jabin, king of Canaan, the 
I:apital of which was Hazor, towards the north of 
Palestine, and which rose to its height about 300 
years before the time of Solomon, seems never to have 
recovered the blow that it received from Deborah and 
Barak. The Philistines also were thoroughly and per. 
manently subdued by David. Of the stutes on the 
coast, Tyre rose to great eminence; and the inhabi. 
tants of Tyre became celebratrd for their skill in navi. 
gation and commerce. Hiram was king of Tyre in 
the days of Solomon, and the two monarchs seem to 

• giro 
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have lived on terms of undistured frieQdship. Hiram 
gave Solomon much assistance in the building of thb 
temple, and they sent out fleets together from Eilion. 
Gebel', on the Red Sea, for commercial purposes. The 
places which these fleets visited, are not exactly 
known. 

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

Of the more distant nations, Mesopotamia at ona 
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 Palt'stine, chiefly in what is now the 
peninsula of Arabia, the Ishmaelites, Midianites, and 
Edomites, had increased and become nations, governed 
by kings of their own. The Moabites 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 th~ book of Job was written by Mosefol, 
us IS gen.erally beheved, astronomy, mineralogy, and 
natural hIstory, had been cultivated to a considerablo 
exten~, an? ~he writ.ings of Mose·s manifest the most per. 
ft'ct slmpJrClty, punty, and sublimity of diction. l\1uch 
of these beauties of composition, doubtless must be at. 
tr}buted to inspirati.on. Yet, observing ho~v the natural 
giftS, and the acqUIrements of the apostles of our Lord, 
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we:e wr??ght up with inspiration in the compositiol .,C 
their WrItIngs, there can be no doubt that, in the kntJw
led~e which Mose~ exhibits of a vast variety of subjects, 
wluch were not lIkely to be communicated by revela. 
tiOI~, we have some indication of the advancement of 
the Egyptians of that age, in science and art. 

GSEEcE.-The kingdom of Athens is supposed to 
,have been founded about the time of the biJ1h of Moses, 
:by Coorops; and Deucalion's flood, in Thessaly, is sup
-posed to have taken place about the time of the mission 
of Moses to Pharaoh. Others think that this flood was 
a mere tradition of the universal del uge. 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 ha.ve been in its elements. 
Theil' most ancient traditions, chiefly respect marauding 

'f!lIlpeditions, and the deRtmction of cities. About 26(1 
years before Solomon, when the Israelites were governed 
~y Judges, an expedition was uudertaK,.'1'I. by lason, illl 
a ship called the Argus, hadng on board 50 followers, 
who entered the Euxine 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· 

-l)editioB seems to have been \<ery much like what we 
might expect to have taken place among the New 
Zealande,rs, or the inhahitants 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. Mellelal:ls prevailed 
on the Grecian states to espouse his cause; and this 
gawe 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 {rom Phrenicia; and Homer~ 
who celebrated the siege of Troy in his poem called 
the Iliad, is supposed to have flourished about the time 
.ofSolomo~ . 

1."1 • 
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SEVENTH ERA. 

Solomon. 

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

'tBF KINGDOM OF JUDAH.-Solomon, on his coming to 
the kingdom, was in possession of every thing that could 
contribute to the greatness and happiness of a mighty 
prince. His possession of the throne was undisputed
lIis dominions at perfect peace-his government re
spected by the surrounding nations, and abundance of 
wealth flowed into his kingdom through the means of 
an extensive commerce. He himself was a master of 
the learning of the age, and possessed much knowledge, 
in which the .est of mankind did not participate. He 
wrote trc:!ltises, which are not now extant, on plants and 
on animals. He wrote many proverbs, or moral say
ings, and also many poems, some of which are extant, 
having been embodied in the book of inspiration. He 
lived in the utmost magnificence, and was energetic and 
able us a j.udge and a statesman. His great work was 
the erecting of a magnificent temple at Jerusalem, 
which, for many ages, was, as the tabernacle previously 
had been, the centre of divine worship. 

Arts and sciences must have made considerable 
progress in the days of Solomon. The temple, which 
he built at Jerusalem, seems to have furnished the 
model for the most chaste and simple of the Greek 
temples, being. like the Greek temples, an oblong 
~ouse, divided into an outer and inner apartment, the 
lI~ner the ~ost sac.red; a portico also, supported by two 
pillars, With thetr bases, shafts, and capitals, and 
probabl:y also, with an entablature and pediment, being 
placed m front of the principal entrance. This temple 
was built of stone, hewn and polished in Mount Le
banon. the ~ood part of it also being of timber cut in 
that mountam; and the whole materials for the erection 
of the temple were prepared there, brought by Ilea to 
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loppa, and thence conducted over the mountains to 
Jerusalem; so that, when they came to be erected, no 
s~und of any tool was heard. This, of itself, exhibits 
lugh 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, 
th~ . Proverbs of Solomon; or, for beauty and sim
pliCIty of narrative, tho 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 tieets 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 th~ 
allusions made by him, and by David his father, tl 
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
ters of the neighbouring princes, fell into idolatry. 
The Ephraimites, a powerful tribe, never seem to 
have been thoroughly reconciled to the reign of tho 
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 Reho
boam, and instantly ten of the twelve tribes revolted, 
under the auspices of Jeroboam. Thus the Israelites 
were divided into two lingdoms; the one, consisting of 
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ten tribes, calico the king-dom of Israel; the other, con. 
,isting of the tribes of Judah and Benjamin, with the 
Levites, calle!l the kingdom of Judah. The eonse· 
quenee of this division was an almost continual rivalship 
and wafttre between the two kingdoms. 

Rehoboam 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 Scsostris,) king of Egypt, invaded his 
kingdom, and pI undered Jerusalem and the temple. 
He rr'i~n('d 17 years. 

AbiJah succeeded him, and reigned throo 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 succced<:d Abijah, and reigned 41 years. He 
wns, on the whole, a good prince. In his reign the 
Ethiopians, or Cushites, a p(.nple occupying the south. 
ern parts of AraLia, came up agaillst his kingdom, 
with an immense army. Asa committed himself and 
his people to God, and then going out a!;'linst the 
Ethiopians, totally defeated them. After this, Baasha, 
king of Israel, came up against him, and beg'lI1 to build 
a fortress at Ramah, on the borders of his kingdom. 
-\8a, instead of again betaking himself to God, hired 
BC'llhadad, king of Syria, to send an army against 
Israel. This exp,·client succeeded fa I' the time; the 
army of Israel withdrew, and the fortress was levelled 
tn 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 AS:l succeeded-

Jelwshaphat, his ~on, who reigned 25 years. Je 
hoshnphat a?optC'd ngorous measures for purging thtl 
~and from Idolnt.ry,. and for instructing the people 
fowar?s the begmnmg of his reign, Elijah the prophet 
,~as raIsed ~p to conte~d against the progress of idola. 
h y and WIckedness m Israel. J ehoshaphat joined 
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.,. Ahaziah and Jehoahaz are substantially the Bame name, the 
Hebrew leHers being the same, but trausposed. Azariah wall 
'lllotiaer name by which he was known. 
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lezreel to visit him. There he was involved in ono 
common destruction with Joram. JelJu, 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 
nis 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 J ehoiada, the priest, 
concealed Joash in the temple till he was seven years 
old, during which time Athaliah, the queen mother, 
·;eigned over Judah. But, in the scventh 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 J ehoiada the priest. He repaired the temple, and 
renewed the worship of God, which had been sus
nended 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 
nouse of God and worshipped Jdols. 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 forsakcn 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 ii;" and, accordingly, before the end of the 
year, the Syrians came up, destroyed all the princes, 
and left Jo~sh himself dangerously ill, probably from 
wounds whlOh he had received. When he was in this 
helpless condition, two of his own servants an Ammo
nite and a Moabite, conspired aaainst him a~& murdered 
him on the bed on which he lay. ' 

Amaziah succeeded J oash, and reigned 29 years. 
Ama.zia.h raised a great army to make war on the 
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ErJomitell, and recoyet' them to his kin adorn. In this 
army he had embodied 100,000 men'" of the king
d.om of Israel, whom he had hired for 100 talents of 
s~lver. But a prophet remonstratinCT with him on the 
sm and danger of accepting the assi~tance of a people 
wh?m God had forsaken, he sent back the Ismelites to 
11~~Ir own .country. Amazillh then went on his expe
dItIOn agamst the Edomites, defeated them and treated 
them with great cruelty, as rebels. On' his return, 
however, he br?ught their idols with him, and set them 
up and worslupped them. In the mean while the 
troops that he haG hired from Israel, enruaed at beincr 
r' . d '" '" :smlsse , came up when he was absent ill Edom and 
committed great ravages in Judah. This ind'uced 
~maziah to challenge the king of Israel to meet hilll 
III battle, and the challenge being accepted, a battle 
was fought, in which Amaziah was defeated, and takell 
prisonel'. The king of Israel then brought him back 
to Jerusalem, broke down 400 cubits of the wall of tho 
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 seems to have 
J'educed war more to system than it evel' 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-";villed, and insisted on entering 
into the temple to burn incense according to the custom 
of the monarchs of othsr countries, but in direct opposi-

10 
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.1O'n to the law of God. lIe was resolutely withstood by 
8 body of priests; and, becoming angry, he was struck 
with leprosy, and instrrntly hurried out of the temple to 
retire to a separate house, in which he lived till his 
death, B. C. 758. 

Jot/zam, his son, succeeded him, and reigned well (01' 

l6 years. He followed up the defensive preparations 
~egun by his father, by erecting forts and fortified cities 
in the mountains of Judah. lIe defeated the Am
monites, and brought them umler tribute. On his death. 
B. C. 742-

Alwz, 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 abolllinations. His dominions wore 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 
rpmonstl'ance of the prophet Oded, they were not only 
6et at liberty, but clothed, treated kindly, and sent bacl{ 
to Judah. 

After this, Ahaz being distressed by incursbns 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 giYen, 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 
and sil ver 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 
lel?ple,. shut it up, suspended the worship of God, and 
loalsed Idolatrous altars in every corner of Jerusalem. 
At length, after a mischievous and disastrous reign of 
lfJ years, he died, B. C. 726. . 
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Hezeldal&, his son, succeeded him, and reigned 2' 
years., He was an exemplary prince. He restored th .. 
~ors~lp of God, and made strenuous efforts to refont' 
hIS lungdol"? In his rei,gn Samaria was taken by Shal
maneser, kIng of ASSYrIa, and Bezekiah endeavoured 
to collect the remnant of the people, and bring them ur 
to Jerusalem, there to worship God in his appointe<.\ 
way. Afterwards Sennacherib, who had succeeded t(} 
the throne, of Assyria, came up against him with ap 
o:-erpowerll1g army, demanding unconditional submis. 
:;wn. Hezekiah having laid the matter before the Lord, 
the whole. army of Sennaeherib died in one night 
Sennachenb fled, and was afterwards murdered by hil' 
own sons. 

"\Ve shall here pause in the history of the kingdom oi 
Judah, and look back to the history of other countric{'> 
during the same period. One reason for this pause is'. 
that several of the great eras in the history of the mos.. 
famous nations of antiquity, belong to this century. 
and several of the most important, to the time ot 
Hezekiah. Thus, the era of tpe building of the city 
of Rome, A. U. C. was the year B. C. 753. 'I'he era of 
N abonassar, or rise of the BabylOl'ian empire, was B. C. 
747. The dissolution of the kingdom of Israel was 
B. C. 721. The first Olympiad, frolll whieh the Greeks 
were accustomed to compute their hil"tory. was a little 
earlier in this century, namely, 776 B. C . .a.nd the found. 
ing of the kingdom of Lydia still earlier, namely, B. C. 
797. Besides these more remarkable eraf', 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 kingdum of Media, 
and also that of Macedonia, were founded; the formel', 
B. C. 820, the latter, B. C. 814. The young student of 
history, therefore, should fix in his memory the eighth 
.:entury B. C. as that in which the great kingdoms of 
antiquity began to be organized, and to lay the founda
tion of their future eminE¥lce. 
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ISRAEL.-'Ve have already observed, that ten of the 
twel ye tribes of which the \~hole natio~l of the Hebrews 
cmsisted, revolted at the commencement of the reign of 
Rehoboam, son of Solomon, from the family of David, 
and elected Jeroboam their king. 

Jeroboam, finding himself elevateu to the sovereign 
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 
inouced to return to their allegiance to the family of 
David, and therefore erectr-'d two idols, one in Bethel, 
and the other in Dan. Before these idols he com· 
\!l'lnded 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 suffered that defeat from Abij:th, which has already 
been mentioned. He reigned 2:2 years, and died to. 
wards the beginning of the reign of Asa, king of Judah. 
lIe was succeeded by his son-

Narlab. Baasha conspired against N adab, 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 invaded at the instigl!tion of Asa, by 
Benhadad, king of Syria. Baasha dying, was succeeded 
by-

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

Zimri succeeded him, but reigned only s~ven days j 
for the people did not approve of him, and called Omri, 
commander of the army to the kinrrdom. Zimri how. 
ever, in his short reign, destroyed the whole far~ily of 
Baasha. Then, Omri came aO'ainst him to Tirzah d h . 0 , 
an e, seemg no. hope of success or of escape, retired 
to the ~alace, set It on fire, and perished in it. 

Onm succeeded j but he had a rival, called Tibni, 
who was followed by half of the people. Omri's party, 
however, pr"vailod; IlO Tibni dies, and Omri reigned 
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In his reign, Samaria was built, which afterwards be. 
came the c~pital of the kingdom. IIe reigned 12 
yeartl,}nd died towards .the l~tter end of the reign of 
Asa, kIng of Judah, leavIng his crown to his son . 

. Ahab.-This. prince ~s still. more distinguished than 
hIS fath~r, for his audacIOus wICkedness. He married a 
heathen woman, Jezebel, daughter of the kiner of 
;Zidon. ?e then set up the worship of Baal op~nly, 
In Samalla. It was to stem the flood of iniquity let in 
upon the nation by this wicked prince and his queen, 
that the prophet Elijah was raised up ;-but nothinfJ" 
could aI rest them in their career of wickedness. Hi~ 
kingdom was invaded by Benhadacl, who still reigned, 
at Damascus, over Syria, and who seems to have sub. 
dued the neighbouring tribes, for he had thirty -two 
kings with him in his army. Ahab, under the direction 
of a prophet, was enabled to defeat this host. N ex\ 
year the Syrians returned, and were again totall, 
routed, and 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. Ahah wish('d to pUl·. 
chase tllC vineyard of N aboth, one of his subjects. 
N aboth refused to sell it, because it was the inheritance 
of his father. Jezebel then contrived the murder of 
Naboth, which was executed, and Ahab tool{ possession 
of his vineyard. For this Elijah denounced Oil him, 
his wife, and his kingdom, the terrible judgments of 
God. Ahab, uftrr this, persuaded Jehoshaphat, king 
of Judah, to join him in a war against the Syrians, and 
was slain in battIe, B. C. 897, havillg reigned 22 years. 

Ahazialt, who had been associated with his fathel· 
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 Jehoshaphat, king of Judah, who had I!. son named 

• 10'" 
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.Tehoram associated with him in the kingdom. The 
j{ing of Moab ha \ ing, 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 consellted; 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. 
ttl up his eldest son as a sacrifice, to obtain deliverance 
from his God. It was to Jehoram that the king of 
Syria sent ~ 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 
WUtI woundt·tl. lIe retired to Jl'zrcd to be cured of 
his wounds; and \\"hile he lay there, Jehu, one of the 
commanders of his army, formed a conspiracy against 
him, and put him to death. Ahaziah, king of J udab, 
was slain at the same time. 

Jrftu succeeded, and reigned :29 years. He put to 
death Jczcbel, and the whole family of Ahab, and 
massacred all tho priests of Baal; but he himself COil· 

tinued to w,)J"ship the J,Jols which Jeroboam had set up. 
I n his reign, I hzacl king of Syria, encroaebeJ 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, 

Jelwahaz, his son, succeeded him, and reigned 17 
years. The Israelites persistincr ill their idolatry, 
Hazael, king of Syria, was pel~nitted to invade the 
la?d, and to succeed in oppressing it during the whole 
rClgn of Jehoahaz. This prince dying, was succeed. 
ed by 

Joash, or Jehoaslt, his son, while Joush the son of 
Ahaziah, reigned in .T uda~. He reigned 16 yel1fs j 

und, ~lOugh he persevered 111 the hereditary idolatry of 
th~" kmgdom, yet manifesting respect and attachment to 
Ehph the prophet, God "ave him three victories over 
the, Syrians, and enabled him to recover the cities 
whlCh had fallen into their hands. Joash also deteated 
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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 sue. 
ceeded by 

Jeroboam, the second of that name. He reiO'ned 41 
y:ars in Samaria. In this reign, the Israelit~s 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. upon 
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. 
Slzallum 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 began 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, 

tonspired against him, p~t him to death, usurped his 
/hrone B. C. 759, and reIgned twenty years. Pekah 
made a lea€?ue. with Rezin, king o~ Assyria, again.st 
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, Tiglathpilesel 
invaded Israel, and took possession of the country east. 
ward of Jordan. 

Hoshea formed a conspiracy against Pekah, put him 
to death, Bnd usurped the throne B. C. 730, in the 
l'eign of Ahaz, king of Judah. Hoshea reigned wick. 
edly, like the other kings of Israel. His dominion!' 
were invaded by Shalman~ser, king of Assyria. Hosea 
l1ubmitted to him, and paid him tribute; but after 
wards Shalmaneser disc~vering that Hoshea was giving 
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himself into the hands of So, king of Egypt, and with. 
holding tribute from him, went up and besieged 
Samaria, took it, and carried the people captive to his 
own land, and thus put an end to the monarchy of 
Israel, in the year 721, B. C. after it had continued 
from the reign of Jeroboam I. 254 years. 

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

Of the original inhabitants of PALESTINE, the 
inhabitants of TYllE, whom we found advanced in 
.civilization, skilful in maritime ufl"Uirs and commerce, 
.3till continurd to rise in riches and power. The 
PHILISTINES also continued to be an independent 
Deople. In the reign of Joram, king of Judah, B. C. 
S88, they made an inroad into Judah, and carried 
Dway the wives find sons of Joram. They were, how. 
ever, rapidly falling under permanent subjection to the 
great monarchies that were rising up around them. 

Similar observations fire equally applicable to the 
oth!'r small states around Judah. The MOABITES and 
EDOllUTES, at an early period of the ninth century, 
B. C. threw off the yoke of the Jews, by whom they 
were never again subdued. The Edomites, or Idu. 
means, elected a king, and were afterwards governed 
by their own kings. 

Of EGYPT, little is known, from the time that elapsed 
between the departure of the Israelites out of it till 
S?lomon. In the days of Solomon it was still a great 
kmgdom and seems to have carried on a considerable 
trade; for it is recorded, that Solomon imported, from 
Egyp!, horses and chariots, and linen yarn, not only 
for hlmself, but for the kinO's of the Hittites and for 
the kings of Syria. Anl' soon after' the days of 
Sol()~on, we ~nd Egypt performing a distinguished 
part 111 the hlstory of the world. In the l"eign of 
Rehoboam, the son of Solomon, Shishach, supposed 
by some to be Sesostris, invaded Judah laid it 
under tribute, and carried away the shield~ of gold 
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.. ,qch Solomon had made, and also much treasure 
h. C. 971. At a later period. durinrr the reiO'n of 
Hezekiah, Sabacus, or So, an Ethiopia~, was Id~g of 
Egypt, ~. C. 725. He endeavoured to persuade 
Hoshea, kmg of Israel, to forsake his alliance with the 
king of Assyria, and enter into an alliance with himself. 
This indicat.es that. Egypt, in the days of Hezekiah, 
was attemptmg to rIval the power and influence of the 
Assyrian king. 

SYRIA, towards the middle and end of the first 
century after the age of Solomon, was making con
quests. Benhadad, king of Syria, or Damascus, re
peatedly invaded Israel, but was ultimately defeated by 
Ahab. Afterwards, recovering himself, Benhadad in
vaded Israel and besieged Samaria; but his army fled 
in a panic, which God sent upon them. In a subse
quent war, Ahab was slain by him in battle. In the 
same 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. 
He invaded Israel in the reign of Jehu, defeated him. 
and ravarred the kingdom. He afterwards invader. 
Judah, but was induced by presents, to withdraw hi~ 
army. He, however, returned, and in the reign of 
Jehoash, sacked Jerusalem, putting to death the prin
ces, and carrying off much plunder. Hazael died in 
839 B. C. leaving the kingdom to his son Benhadad, 
who was the third king of that name. He was de
!eated by J ehoash king of Israel, and his kingdom 
<trrain brought under tribute. At a later period, in 
i:e reign of Uzziah, king of Judah, of Pekah, the son 
,f Remaliah, king of Israel, and of Rezin, its own Icing, 
3yria, was attacked by Tiglathpileser, king of Assyria, 
!lnd brought into a bondage from which it has never 
recovered till the present day. 

ASSYRIA was now indulging ambitious projects. 
Pul, apparently the first who rendered Nineveh the 
mistress of an extensive. empire, brought Israel unde! 
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tribute in-the }'eigh of l\fenahem, B. C. 771. Tig 
Iflthpileser, who succeeded Pul, rf'igned 19 years a\ 
Nineveh, invaded and conquered Syria, and exacted 
tribute from Judah. After him Shalmaneser, in the 
reign of Hoshea, invaded Israel, took Samaria, and put 
an end to that monarchy, B. C. 721. He also made 
war upon Tyre, and besieged it five years, without 
success. Sennacherib succeeded Shalmaneser, and in
vaded Judah in the reign of Hezekiah, and took several 
town!';. He was pacified for a timc by the payment of 
a tribute, and went against Egypt. He, however, re
turned to besiege Jerusfllem; but Hezekiah, havillg 
bid 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 
mUl"dered by two of his ~ons. 

BABYLON, having hitherto been dependent on Nine. 
veh or Assyria, became an inriependcnt state, a short 
time before the reign .of Hezekiah. N abonassar, frum 
whom the rise of the Babylonian or Chaldcan mOIlor
ehy is dated came to tl:e throne, B. C. 747, wilieb 
year is called the era of Nabonassar. Merodaeh Ba. 
ladan, one of his successors, was he who sent th,. in· 
sidious message to Hezekiah, for the purpose of 8Jcer
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 u century, are by many considl~red as 
little better than fabulous; and the rise· of the "Median 
monar~hy is dated .from B. C. 700, durIng th(\ life of 
Hczelnah, when DeJoces was elected king. 

Il~ GREECE, Lycurg?s, while Athaliah was in pos- . 
sesSion of the throne m Jerusale.m, B. C. 8('~4, intro- i 
duced his system of laws into Lacedremon. .\nd ill' 
the reign of Hezekiah, the .Spart!l1l!il w~re· eng~G4 ~II 
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their first ferocious and deadly struaale to enslave th'" 
M . h' b bb v . essemans, aVIng egun it B. C. 7·13. 

1?uring .the reign of J oash, king of .Judah, and 
whIle JehOla.da th.e priest was yet living, B. C. 869, 
CART~AGE. IS saId to ~ave been founded by Elisa 
or Dido, sister of the kmg of Tyre; she having, In 

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

I.n ITALY, !:tome was built by Romulus, B. C. 753, 
WhICh year IS t?~ era of tbe building of that city, 
marked by the Imtlals, A. U. C. Anno Urbis Condi/(r. 
This was in the reign of Uzziah, kinO' of Judah. In 
~ezekiah's reign, the infant city was

o 
yet engaged in 

Its contests with the neighbouring states. The rape of 
t~ Sabine virgins was in 750 B. C. 

FROM HEZEKIAH TO EZRA. 

THE KINGDO!l[ 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 honoU'I' of 
Moloch; used enchantments; dealt with a familiar 
spirit, and made the streets of Jerusalem flow with 
innocent blood. His subjects seem to have entere,d 
witb 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 sevel'e <;hastisement. 
The king of Assyria sent an army, whi"ch took him 
prisoner, and brought him to Babylon in fetters. 
There, in his affliction, he 1'emembered the Lord God 
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of his fathers, repented of his sin, and besought th 
Lord to pardon him; and the Lord heard him, and 
restored him to his kingdom. He then set himself to 
undo, as far as possible, the mischief that he had done 
m the fonner part of his reign; but the people do not 
seem to have entered so heartily with him into his 
measures of reformation, as they did into his apostacy. 
Although he himself was pardoned, the sentence against 
the nation still remained unrepealed. He died, after 
a reign of 55 years, B. C. 643. He was succeeded by 
his son, 

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

Josiah, 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 ~isreign, 
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 temple at Jerusalem. In the course of purifying 
the temple, the book of the law was found, which 
seems to have been concealed from him by a sycophant 
priesthood; and, when he read the commands of the 
law, and the denunciations annexeo to them he was in 
deep distress,. and sent immediately to in~uire of the 
Lord res~ectmg the book. The reply justified his 
apprehensIOns,. that destruction was hanging over his 
kmgdom; whICh, however, he was informed should not 
come. upon it in his day. The people, although to a 
cert~m ~xtent, externally reformed, retained all their 
predIlectIOn for idolatry, which accordingly broke out 
anew on the removal of Josiah. 
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The occasion of his death was this. Pharaoh N echo 
who reigned in Egypt, was a powerful monarch' and 
Bab:r~onia, h~ving fallen under the government of ~ bold 
ambitions prmce, 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 Carchemish. Having in his 
march to pass near to Judah, Josiah went out to inter. 
~ept him, and would not be dissuaded from thus em. 
broiling himself in the quarrel. The result was that 
in a battle between the army of EO"ypt and th~t of 
Judah, Josiah was killed, after ha~ing reigned 31 
years. 

Immediately on his death, the people raised his 
younger son Shallllm, or Jelwahaz, to the throne; but 
the king of Egypt, having, by his victory, acquired an 
ascendancy over the kingdom of Judah, set aside this 
election, carried J ehoahaz to Egypt, and placed his 
elder brother Eliakim, whose name he changed to 
Jehoiakim, on the throne. He then proceeded on his 
expedition aO"ainst N ebuchadnezzar, king of Babylon, 
but was defe~ted. Nebuchadnezzar, thus obtaining the 
ascendancy in Judah, deposed Jehoiakim, and put him 
10 fetters, for the purpose of oarrying him to Babylon; 
out 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, Meshaeh, and Abed· 
nego, were carried captives to Babylon; and it is from 
this first incursion of N ebuchadnezzar into Judah, that 
the 70 years' captivity of the 1 ews, to the first decree 
for their restoration, are computed. 

Jehoiakim, having maintained his allegiance to 
Nebuchadnezzar for three years, at the end of thai 
time revolted. The consequence was, that Nebuchad. 
nezzar sent an army against him, which laid wast4 
the country, took Jehoiakim prisoner, and put him 
to death in the year B. C. 599. On the death of 
lehoiakim-

Jelwiachin, (named also Coniah and Jeconiah,) his 
son, ascended the throne; but not having obtained tht' 
consent of N ebuchaclnflzzllr, he: after rE'igning thr( e 

1 I 
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months was set aside, and carried to Babylon. Along 
with h'im, there were taken all the gold and silver 
vessels, and treasures of the temple, also all the able 
men, and men of influenc0 in Jerusalem, to the num· 
ber of 10,000, and 8,000 artificers from the country i 
the poorest of the people only being left. It was ill 
this captivity, that Mordecai and Ezekiel were taken ; .. 
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, J ehoiakim, 
was then placed on the throne by N e buchadnezzar. 
Ue::mwhile, the king of Egypt bore, with impatience, 
the increasing power of Babylon, and watched for an 
9pportunity 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. N ebuchadnezzar raised the siege, and 
marched against him; but he retreated within his 
own territory, leaving Jerusalem to its tate. Nebuchad
nezzar then returned to the siege. The city was 
exceedingly strong, and we'll calculated, from its position 
and fortifications, to resist the implements of warfare 
then in use, so that .N ebuchadnezzar had no resourCH 
but to reduce it by famine. He surrounded the city 
with his army, to prevent all inaress or e~ress, and, 
after holding this position for a~ut two years and 0 

half, the distress wi~hin the city was so great, that the 
people were devourIng one another, ana women wera 
discovered cooking and eating their own infants. Al 
length Zedekiah made an attempt to pass throu~h che 
ChaHean army, but was discovered, overtaken, c.~ia 
brought to .N ebuchadnezzar, who treated him a -, a 
rebel, made his children be put to death before tli:. 
eyt:s, and, then caused his eyes to be put out. 11\ the 
mean while the Chaldean army burst into the ,;ity 
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temple and all t~e pnnClpal edifices, and made slaves of 
all ,:hom they dId not put to the sword. Zl:dekiah waH 
carned to Babylon, where he died. Thus was dissol vee! 
the kingdom of Judah, in Ule year B. C. 588· and it is 
from this captivity that the 70 years are to b: reckoned 
to the decree of Darius Hystaspes, king of Persia, to 
restore the city and temple. 

B~BYLoN.-The era of Nabonassar, who may be 
cons~dered the first king of Babylon, has been de
termmed to correspond to the year B. C. 747, or three 
years after the birth of Hezekiah. For some time, 
the hist.:>ry is obscure, the kings of Assyria and 
Babylon sometimes seeming to be the same, and some
times different. The general current of the history 
seems to have been, that the kings of Babylon were 
at first govenors for the kings of Assyria; but that, 
after various struggles, they renden·d themselves inde
pendent. To N abonassar succeeded several kings, 
little or nothing of whom is known, and whose names 
it is not necessary here to record. After the death of 
Sennacherib, king of Assyria, who invaded Judah in 
the reign of HC'zekiah, Assarharddoll, succeeded him; 
and, during the latter part of his reign, had Babylon, as 
welI as Nineveh, under his dominion. He came to the 
throne during the reign of Hezekiah, and died in that 
of Manasseh. He was succeeded by 

Saosduchinus, of whom nothing is known. It was 
probably in his reign that Manasseh was restored to his 
kingdom. To him succeeded 

Chyniladan, who is supposed, on good grounds, to have 
been the N abuchadonosor of the book of Judith. If so, 
he occupied Palestine with his army, probably during 
the reign of Josiah, when that prince ,~as yet too young 
to resist him. To Chyniladan succeeded 

Sarac, or Sardanapalus.-He committed his force9-
in Chaldea to Nabopolassar, who rebelled against him; 
and, to strengthen his rebellion, invited the l\Iedes, who 
had always borne the sway. of the Assynan empire 
with impatience. to unite with him. They did so, 
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and the two armies besieged Nineveh. Sardannpalufl, 
drBadin~1 the calamities that seemed to be coming upon 
him, retired to his palace with his wives, and, having 
sd it on tire, was there destroyed, with his whole family 
and property. The allied army of Mc<lcs and Babylo
nians, some time afterwards, took Nineveh, and destroyed 
it. Nabopolassar associated his son, Nebuchadnezzar, 
with him on the throne, two years before he died; and, 
on his death, was succeeded by 

Nebllchadnezzar, when Jehoiakim was on the throne 
of Judah. His treatment of the Jews has already been 
noticed. Under him the Babylonian empire, 01' the 
first of the four great monarchies; described in the pro
phecies of Daniel, reached its greatest height. Having 
established his government in the east, he attacked 
Pharaoh Necho, and drove him within the boundaries 
of his own kingdom. He then set himself to strengthen 
and ornament the city of Babylon. He enclosed an 
immense space of ground within an enormous wall, 
and erected hanging gardens, or gardens on elevated 
terraces, which have been the wonder of the world. 
He seems to have repaired the towur of Babel, and 
fitted it to be a temple for his god; and there probably 
he set up that golden image which the three Hebrew 
captives refused to worship. \Vhile 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 
seem to have been Tyre and Egypt. Tyre had then 
Lecome the greatest commercial city in the world, and 
possessed the greatest maritime power then known. 
Nebuchadnezzar laid siege to Tyre, but met with a 
most, resolute and formidable enemy. For 13 years he 
car!'led on his operations against it, till the Tyrians, 
seelllg that they were not likely to be able to hold out 
much longer, built a city on an island, a little way from 
the shore. Thither they removed all their wealth, and 
left to Nebuchadnezzar merely the walls and empty 
houses of the old city. Having thus done what he 
cou~d towards chast~sing Tyre, he turned his army 
agamst Egypt, speedily overran it, laid it desolate, and 



\"lded himsel f with its booty. He then returned 1u 
\Sabylon, where Lecomi!lg .illt()~'.icated with pride and 
va.Jllty, he was str~ck with ~nsalllty, and, for a time, set 
«side from governing the kll1gdolll. He was, however 
restored, ~esumed the ;eins of government; and the~ 
be p~'D?lallned to all hIS subjects the charaeter of the 
one hVlng and true God. After his restoration he livet1 
but one year, and concluded an eventful reign of 43 
years by dying, B. C. 567. 

E?il Merod~ch succeeded him; a weak prince of 
profligate ha?lts. He. is supposed. to have wantonly 
Invaded Media, and laId the foundation of that hostility 
between the Medes and Babylonians, which proved 
the destruction of his kingdom. His relatives conspired 
against him, and put him to death. 

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

Belshazzar succeeded, who is supposed to have 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 city of Babylon. 
Belshazzar had made a feast for his nobles, and brought 
in the sacred vessels of the temple at Jerusalem, to be 
used in the entertainment; when, in the midst of his 
riot, four fingers of a man's hand appeared, writing 
mysterious characters on the wall opposite to him. 
The king and his nobles were thrown into the utmost 
consterhation, 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 was ,~ividcd 
and given to the Medes and Persians. On \hat night 
the prediction was fulfilled. At the very time these 
things were prqceeding in the palace, Cyrus had 
entered the city by the bed of the river; and his 
soldiers, assailing the palace, slew Belshazzar; and 
Darius, the Me~an, took possession of the empire. 

Thus, the first of the four great monarchies, described 
by Daniel the prophet, fell,.in the year B. C. 538, after 

11* 
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-t had existed separate from the Assyrian empire about 
tiS years. 

THE MEDO-PERSIAN ElI1PIRE.-The Medes .and 
Persians were oriO'inally two monarchies, of which the 
Median first rose °to eminence. Previous to the time 
I)f Hezekiah, the Medes were subject to the Assyrian 
monarchy. On the rever&e 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, 

P!&aortes, who, being a warlike and ambitious 
prince, attacked the Assyrian empire, under Chy
niladan, or Nabuchodnosor; but was defeated, his 
capital city taken and destroyed, and afterwards he 
himself taken and slain. He was succeeded by 

Cyaxeres, his son.--Cyaxeres recovel'ed 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 Ectaban 
by the Assyrians. He accordingly attacked and de. 
feated the Assyrian army, and laid siege to Nineveh; 
but was obliged to raise the siege, in consequence 
of an invasion of the Scythians. Being unable to 
repel the Scythians by open force, he had recourse to 
treachery, and succeeded in having the greater part of 
:hem massacred in one night. Having freed the 
co.untry of the Soythians, he resumed the siege of 
N meveh, and to strengthen his hands in this enter
p~ise he obtained the co-operation of Nabopolasser, 
kmg of Babylon. These two confederate kings took 
that great CIty, and utterly destroyed it, about 612 
ye~rs B. C. Arter this success, the two kings directeo 
theIr forces agamst Pharaoh Necho, and defeated him. 
They then separated, and Nebuchadnezzar advanced 
upon those western provinces of the Assyrian empire 
~at lay t? the southward, as Syria, Edom, and Pales
Wle; while Cyaxerca attacked those that lay to the 
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northward, as ~~r,"enia, Pontus, and CappaJoci .. , whi':lh 

he subdue?, with great slaughter of the inhabitants. 

Cya:-eres IS also supposed to have added Persia to his 

emp~re; although that acquisition is, by some, ascribed 

to hls pl·edecessor. He died in the 40th year of hid 

reign, leaving his throne to 

.Astyages, his son.-Astyages married a Lydian 

prmcess, to cement the peace that had been made 

between that kingdom and Media' and from that 
. b ' 

marnage was orn 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 Mandane to Cambyses, a 

Persian nobleman, or, as others say, the Persian kinO", 

in marriage, and of that marriage, was born the cel~ 
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 of 

Astyages, he was succeeded by his son, 
Darius, or, Cyaxeres II j but Cyrus, his nephew held 

the command of the army under him, and conducted 

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 cast into the den of lions, for persevering in 

the worship of God, in defiance of a foolish decree 

which Darius had been persuaded by his courtiers to 

make. In about two years after the capture of 

Babylon, Darius died, leanng Cyrus sale monarch of 
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tf,,,, .,mpire, B. C. 530. The Persian empire now ex. 
tenoed from the river Indus to the shore of the 
A rchipelago, and from the Caspian and Euxine 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 people assembled from various parts of his empire, 
to the number of 42,360, exclusive of servants, amount· 
ing to 7,337, making a total of nearly 50,000 persons, 
.md proceeded to Jerusalem. The first care of these 
restorerl captives was, to rebuild the city and temple of 
Jerusalem. The jealousy of the surrounding nations, 
especially the Samaritans, greatly retarded their opera. 
tions. They could not openly oppose them, because 
Cyrus was avowedly their friend, and Daniel was at the 
seat of government to protect them. But, from the 
~istance of the capital, these nations had it in their 
power to throw many obstacles in their way. Soon 
after this, Daniel died, at the age of 90 years; Cyrus 
also, soon afterwards died, in the 7th year from the 
restoration, and 70th of his age. He is one of the 
greatest men of antiquity, not in regard of his exten. 
sive conquests; but in regard to the nobleness of his 
character. There is, indeed some ground to hope, that 
he was a convert from heathenism to the worship of the 
true God; and the peaceful and beneficent character of 
the latter part of his reign, gives additional countenance 
to this opinion. On the death of Cyrus, 

Cambyses, his son, succeeded to the empire, a weak 
and profligate prince. Early in his reign, he invaded 
and obtained possession of Egypt, which had formerly, 
been subdued by Nebuchadnezzar. He had a brother 
named Smerdis, whom, in a fit of jealousy, he caused to 
be killed. But, while he was absent in Egypt, a 
~retey~er to the throne appeared, who personate~ 
SmerdIs, the brother of Cambyses. Cambyses marched 
from Egypt against him; but 00 mountinu his horse, 
his own sword fell from its scabbard and w~unded him 
on the thigh, of which wound he died. 

Smerdfs, the usurper, who is usually called Smerdis 
the magIan, because he belonged to the priesthood, 
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.,lllch,. in P~rsia,. was called the !\Iagi, reigned for a 
short. hme, hll beIng detected and t'xposed, by a lady 
of high rank, whom he had married, seven of the 
nobles conspircd against him, and slew him. The 
family of Cyrus being now extinct, these nobles agreed 
that one of themselves should be elevated to the throne. 
To determine which it should be, they agreed that he 
whos: .horse on a certain day should first neigh, after 
the nsmg of the sun, should be king. This seems to 
have been an act of adoration to the sun which the 
Persians worshipped. The horse of Darius: the son of 
Hystaspes, one of the generals who had served under 
Cyrus, having first neighed, he was immediately elected 
king, and is known by the name of 

Darius Hytaspes, and is carefully to be distinguished 
from Darius the Median, and also from two other princes 
of the name Darius, who afterwards attained to the 
empire. During the reign of Cambyses, and Smerdis 
the magian, the enemies of the Jews contrived to pre
vent them from proceeding with the temple, having 
poisoned the minds of these princes against them. 
But on the accession of Darius, he, having married 
two of the daughters of Cyrus, and afic'cting to reign 
as his successor, was disposed to fulfil all his intentions. 
He, therefore, issued a new decree for the rebuilding of 
the city and temple of Jerusalem; and, in the 6th year 
of his reign, the second temple was finished, and dedi
cated, exactly 70 years after it had been destroyed by 
Nebuchadnezzar. 

In the 5th year of Darius, Babylon revolted, and 
was besieged by him. As in the former 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, fled to Babylon, pretending that he 
bad been so treated by Darius. He thus obtained the 
tonfidence of the Babylonians, and found an opportu
nity of betraying the city to Darius. Darius then 
began to think of extending his empire towards the 
west. He already possessed Egypt on. the south, and 
Asia Minor on the north of the Mediterranean: but he 
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proposea to himself an expedition against the Scythians 
who inhabited the country between the Danube and 
the Don, under pretence of avenging the Sey~hian 
invasion of l\I1·dia, 120 years before. He accordmgly 
crossed the Hellespont -by a bridge of boats, marched 
throucrh Thrace, and crossed the Danube by another 
bridg~ of boats. The Scythians retreated before him, 
till lindina no sustenance for his troops, he was com. 
pelled to r~turn, 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 par'. 
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 br:>th nations. A sedition, in some 
of the Greek Islands, of the people against their 
governors, led to an application to the Persian governor 
of Asia, from one of the parties, for assistance. This was 
granted, and that interference led to .a hostile expe
dition into the Persian province of Asia Min')r, the 
capital of which was Sardis, in which the Athenians 
look part. The Grecks proceeded to Sardis, which 
:hey 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 tIeet being appointed to follow and co. 
uperate with it. The fleet, in doubling the Cape of 
Mount Athos, was overtaken by a storm, and totally 
Jisabled, having lost 300 ships and 20,000 men; and 
t~e nrmy having encamped without sufficient precau. 
tIon, was att~cked by the Thracians, and so roughly 
handled, 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 pl~i? of l'.larathon by a small army of Athenians, 
under Mlltladesl and totally defeated. The remains of 
the army escaped to the ships, and returned to Asia. 
Still determined upon his scheme of re~enge, Darius 



131 

fitted out another army, which he determined to lead 
in his own person; but beina now an old man he first 
took the precaution of settling the succession. 'Havin 
d?ne thi~, ~e died, in the 36th year of his reign, leaving 
hIS dommlOns, but leaving also his quarrel with the 
Greeks, to his son Xerxes, B. C. 486. Durina tho 
reign of Darius, Ezra, the Jewish scribe, was born ~ but 
his public operations belong to a subsequent reign.' 

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

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

GREECE.-It has been already mentioned, that, so far 
'ilack 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. After about 60 years' experience of this 
mode of government, a further change was made, and 
the government placed in the hands of nine Archons, 
who were elected annually. 

But although the legislative authority was nominally 
in the hands of the people, the exec uti ve 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 ~ot be executed. A further 
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time of confusion f'nsued, when Solon was invited to 
reform the constitution. He executed his task with 
great success, and constructed a code of laws, which 
forms the basis of the laws now existing in most of the 
kinrrdoms of Europe. The Romans founded their laws 

'=' 
upon those of Solon; and, through the Romans, they 
have been diffused over the civilized world. Solon 
flourished 594 B. C. when Zedekiah was Idng of Judah, 
tributary to Nebuchadnezzar, and about the time of the 
birth of Cyrus, afterwards king of Pursia. 

The constitution of Sparta was highly aristocratical ; 
that of Athens was continually becoming more demo. 
cratical. In nearly all the G-reek republics. there was 
a perpetual struggle between the nobles and the people, 
the former looking to Lacedremon tiS thf'i r protector, the 
latter to Athens. Athens itself ,vas agItated by similar 
conflicts between the nobles and the people. In the 
course of these struggles, Pisistratus, a popular leader, 
Bcized the Acropolis, and rt·igncd over the city as a 
king, for 33 years, although his reign was twice inter. 
rupted. He was succeeded by his sons Hipparchus and 
J-li prias; but tllf'y becoming tyrannical, first one was 
killed, and then the other was forced to retire from the 
city. He fled to Darius Hystaspes, who now reigned 
in Persia. After the expulsion of Hippias, the old dis. 
putes between the aristocracy and democracy were 
renewed. Isagoras was banished, ano applied to Sparta 
f"r aid, which readily granted it. The Athenians were 
thus threatened with a war with Sparta, and applied to 
Persia fOI' help; but they received a hauO'hty reply, 
requiring them to subject themselves to Dar~s. In the 
mean while, Hippins had prevailed on the Persian 
governor of Asia Minor to espouse his cause, and to 
insist on his. being reinst~ted in the government of 
Athens. TillS the Athemans peremptorily refuged to 
comply with, and thenceforward reO'arded themselves as 
at war with Persia. 0 

Soon after this, Darius sent heralds into Greece de. 
ma?ding earth and water, as tokens of subjection; 
whICh deman~ was inoignantly rejected by Sparta ami 
Athens. \Vhlle matters were in this precarious stutH 

• 
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between Persia and Greece, the AthenialJ.s were led to 
take part in that expedition into Asia Minor which has 
been already noticed, in which Sardis ,:as burned. 
Th~n f~llowed the invasion of Greece by Darius, in 
WhICh hIS army was defeated, at Marathon by Miltiades 
the Athenian general. " 

ROI\IE.-According to ancient traditions, which are 
the only authority extant for the history of Rome, at its 
commencement, Rome was founded, B. C. 757. It was 
for the two first centuries of its existence, a monarchy, 
and ~he chief occupation of its kings and citizens, was 
fig~tIng, and gradually subduing the neighbouring states, 
or Incorporating them into their body politic by treaties. 
The first king was 

Ramulus, 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 
religious festival, and there directing his men to seizo 
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 him succeeded 

Tullus Hostilius, B. C. 660, who rcigned :3:! years, 
while Manasseh was king of Judah. In his reign was 
the celebrated battle between the Horatii and the 
Curiatii. The Albans 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 sidc, were 
chosen, when the Roman champions proved victorious. 
Tullus Hostilius is said by some to have been killed by 
lightning, with his whole family; by others, he is said 
to have been murdered by Ancus Martius, who suc
ceeded him. 
~ncus Martius came to t'he throne, B. C. 633, during 

12 
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the reiO'n of Josiah in Judah. He was 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. 

Tarquin 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, an~ subduing. them. I-Ie 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 Tullius, his son-in-law, B. C. 572, durmg the 
reign of Nebuchadnezzar, king of Babylon. He 
"eigned 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 former king. One of them, Tarquin, to 
whom he had given his daughter in marriage, formed a 
conspiracy to obtain the throne, in which he was at first 
disappointed, but was afterwards successful. 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 outrage committed by him upon Lucretia, a 
Roman Lady, he was deposed, and Rome became, from 
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that time, a republic, B. C. 505. This was ill ti 8 rClgn 
of Darius Hystaspes. 

CARTHAGE had been founded by the Phrenicians, 011 

th') coast of Africa, about the time of the foundation 
of the city of Rome, or a little before that era. Like the 
peo~l~ from whom they sprang, the Carthaginians were a 
mantlmc 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 
{If Cyrus and Cambyses, kings of Persia. In the year 
B. C. 503, which was during the rrign of Darius 
Hystaspes, they entered. int{) treaty with the Romans. 
The t'reaty related chiefly to matters of navigation and 
commerce; but from it, we learn, that the whole island 
of Sardinia, and part of Sicily ,,'ere then subject to 
Carthage, and that a spirit of jraiollsy had already 
begun to manifest itself between the two republics... 
Till this time the Cartharrinians harl paid tribute to the 
original Afridan tribes foOl' the ground on which their 
city stood. They now attempted to free themselves 
from this tl'ibuto; but, notwithstandi~g their power, 
they did not succeed. They were obliged to conclude 
a peace, one of the articles of which was, that the 
tribute should be continued. 

EIGHTH ERA. 

Ezra. 

A. M. 3500.-B. C. 50l'. 

This era finds the whole western part of Asia, rrom 
the Indus to the shores of·the Archipelago, and also 

ypt, under tbe dominion of the kings of Persia. 
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Profane history has now begun to assume a preeise and 
authentic form; and many documents are still extant, 
besides the Sacred Scriptures, which shed a clear and 
eteady light on the affairs of men at this era. 

JUDEA was now a tributary kingdom, the history of 
which is involved in that of Persia, and the monarchies 
which succeeded the Persian. We, therefore,.com
menee this period with 

PERSIA.-At the conclusion of the former era. B. C. 
500, Darius Hystaspes was on the throne of Persia, 
and we noticed his history till his preparation for a 
second invasion of Greece, which, however, he did not 
live to accomplish. He died, leaving 

Xerxes, his son, as his successor. The first eare or 
Xerxes was to prosecute the invasion of Greece, for 
which preparations were made by his father. To pre. 
vent the Greek& from receiving assistance from their 
colonies in the west, he entered into a treaty with the 
Carthaginians, by which they undertook to attack the 
Greek settlements in Sicily. He then proceeded with 
his army to Greece. He took the same route which 
Darins had taken on his invasion of Scythia, crossing 
the Hellespont, as he did, by a bridge of boats into 
Thrace, and passing along the head of the Archipelago 
through the southern part of Macedonia. He then 
turned southward towards Attica, but was withstood at 
the straits of Thermopylre, (a narrow pass in the 
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 the ground, 
arrested the progress of the whole Persian army for 
two daYH, till a Greek betrayed it, by leading a Persian 
detae'hment across the mountains. The Greeks seeing 
themselves menaced with an attack on their rear, 
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retir~d, with the _Kceptlon of Leonidas, and the remains 
of hIs 300 Sprtan", who hpt (heir ground till they 
were overpowered and cut to pIeces. The Per::;ian army 
then proceeded southward to Athens. The Athenians 
retired to their ships, and placed their wives and chil
dren, for protection, in cities on the opposite side of tho 
Peloponnesus. Meanwhile the Persian and Greek 
fleets were assembled near to one another. The Persian 
occupied the Athenian port of Phllierus, and the Greek 
fleet under the command of Themistocles, the nejO"h_ 
bouring straits of Salamis. There the Persians det~r_ 
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
fus-ion, and utter! V destroyed it. The shattered remain:,; 
of this fleet retired to the" opposite shore of Asia. 

Xerxes, seeing his fleet destroyed, and fearing that 
the Greeks would sail for the Hellespont, and interrupt 
his return to Asia, fled thither; and finding his bridge 
of boats broken by storms, was under the necessity of 
crossing the strait in a small fishing lYlat. 

While Xerxes was suffering these disasters in Greece 
his confed~rates in the west were equally unsllccessful. 
Hamilcar, the Carthaginian general, was surprised and 
slain in his camp by Gelo, the Sicilian king, and his fieet 
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 
not to submit, burned whatever remained of the city, 
and committed all manner of excesses. But the 
Greeks of the Peloponnesus had collected an army, and 
were marching towards the Isthmus of Corinth, by 
which they threatened his communication with Thrace 
and Asia, and he retired to Bceotia. There the Greek 
army, commanded by Pausanias, king of Lacedremon, 
and Aristides, the Athenian general, followed him, and 
came up with him ncar the oity of Platrea; where the 
Persian army was totally routed, and cut to pieces, with 
the exception of 40,000 men, whom Artabazus, a. 
Persian general, foreseeing how the battle was likely tn 

12'* 
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issue, withdrew early from the field, and brought to 
ilyzantium, where they re-crossed the Hellespont into 
Asia. 

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

Xerxes, on the defeat of his armies, retll'ed 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 Athenian commander, 
in one day destroyed a fleet, said to be equal to that 
which had been destroyed at Salamis, and defeated an 
army equal to that which was defeated at Platrea. At 
length Artabanes, the captain of his guard, formed 
a conspiracy against him, and put }-~irn to death. 
B. C. 465. 

Ariaxerxes, surnamed Longimanus, who is believed 
co have been the Ahasuerus of the Book of Esther, ElUC

ceeded him. He secured himself on the throne by putting 
to death Artabanes, and defeating his part.izans. He 
then celebrated a great feast, on which occasion it wa'l, 
that Vashti, the queen, was repudiated; and Esther, a 
J~wess, m~de q';leen in her stead. Towards the begin. 
nJ~g of . hIS reIgn, the Egyptians revolted from him, 
belllg aIded by a fleet and army of Athenians. 

, A~taxerxes. sent an army against it; but it was defeated 
WIth gre:lt slaughter, and the remnant of it shut up and 
besie.ged in .l\~empl~is. ~rtaxel'xes sent another army 
to raIse the siege, m WhiCh he succeeded having de. 
feated the revolters. ' 

In th~ 17tl~ year of Artaxerxes ~nd 458 B. C. Ezra, 
lhe Jltwish Pl'lcst and prophet, now in eaptivity, obtained, 
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proba~ly. through the interposition of Esther, an ample 
commIsSlOn to return to Jerusalem, with as many Jews as 
??ose to accompany him. Ezra immediately address(.d 
hImself ~o the wo~k of bringing into order the little 
commumty over WhICh he presided. He revived the rites 
and ceremonies of the Jewish church accordinO' to the 

'b d ' ''' prescl'l e order; he settled and arran !Ted the canon of 
Scripture, and transcribed the Old Te~ament from the 
old Hebrew character, which had iitIlen into disuse, into 
the present Hebrew, or Chaldee character. This did 
not change in any respect the words of Revelation. It 
w~s n~t a greater alteration than writing or printing the 
BIble III the present Roman charactcr 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. \VhilRt 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 
also, libeIiy to repair to Jerusalem and to do what 
ever was necessary for completing the defences of th .. 
city. He arrived about eleven years after Ezra 
lIa ving llIade considerable progress in restoring tha 
city ami polity of the Jews, he returned at the 
appointed time to Persia; but almost immediately 
came back to Jerusalem a second time, when he found 
that abuses had again begun to appear. The sabbath 
was openly violated, and many of the leaders of the peo
ple had married heathen wives: and he set himself, with 
renewed vigour, to correct these abuses. 'Vhile these 
important operations were in progress at Jerusalem, 
under the direction of Ezra and Nehemiah, the cele
brated Peleponnesian war commenced between the 
Spartans and Athenians. Artaxerxes, although he was 
solicited by both parties for aid, seems to have declined 
taking either side. Htl sent an ambassador to Sparta; 
but before his return, Axtaxerxes himself had died, 
B. C. 424. On his death, his succession to the kingdom 
Was contested. Xerxes, his son, mounted the throne, but 
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reigned only forty.five days, being murdered by hi, 
brother Sogdianus. Sogdianus attempted to get 
another of his brothers into his power, whose name was 
Ochus, whom his father had made governor of Hyrcania: 
but Ochus suspecting his brother's intention, raised an 
nrmy, 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 
~hat at Jerusalem, which increased the enmity between 
I;he two nations. Darius Nothus sent his son Cyrus as 
governor to Asia Minor, and he gave such assistance to 
I:he Lacedremonians in their war with Athens, as enabled 
'Ihem to defeat the Athenian fleet, and to put an end to 
the war. Darius Nothus died about the time of the 
eonclusion of the Peloponnesian war, B. C. 405. 

Artaxerxes, surnamed by the Greeks, Mnemon, sue· 
ceeded him; but Cyrus, his brother, who commanded 
III Asia Minor, instignated by an ambitious and unprin. 
nipled mother, laid a plot to wrest the empire from him. 
rhe plot was discovered, but by the influence of his 
mother, he was pardoned, and sent back to his govern. 
ment. But here again he employed the opportunity 
which he enjoyed of having intercourse with the 
Greeks, to form another conspiracy against his brother. 
He hired a mercenary Gl'P.ek army, and with it, and 
snch other troops as he could raise in Asia, he marched 
~ainst Artaxerxes. The two brothers met with their 
armies, 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 
a~tem~t a retreat to their own country, in the face of a 
VlctOfiOUS ~nemy. Their general, Clearchus, fell by 
treachery mto 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 shores of the Euxine and thence to 
G~~ece, is. one of the most instructive' and ilJteresting 
milItary histories extant. 

A ne~v war breaking out with Sparta, which since the 
concluslOll of the Peloponnesian war, had ruled Greece 
\\rlth a rod of iron, the Spartans invaded Asia Minor 
aud the Persian forces being unable to arrest thei; 
progress, Conon, an Athenian exile, advised Artaxerxes 
to place a fleet at his disposal. This advice was 
ad?pted, an~ Conon, having organized a powerful con
spiracy agall1st the Spartans, came up with their fleel 
at Cnidus, and totally defeated it. He then obtained 
lifJerty to repair to Athens, and restore the fortifications 
t,/ the city, which soon became as formidable as ever 
The Spartans were thus reduced to the necessity of 
making peace with the Persians. 

The latter years of the life of Artaxerxes were em. 
bittered by 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, 

Ocltus, his son succeeded him, having cleared his 
way to the throne by the murder of those of his 
brothers who rivalled him in the succession. These 
murders he soon followed up by an indiscriminate 
massacre of all the royal family, without distinction or 
sex, age, or character. On his accession, the western 
!lrovinces revolted, but returned to their allegiance. 
Egypt had never been thoroughly subdued since the 
last revolt. Nectanebus was now king of that country. 
Ochus marching into Egypt, lost a large propOJ"tion of 
his army in the quicksands of Lake Sorbonis. He, 
however, succeeded in driving Nectanebus out of the 
kingdom. Nectanebus was the last native king of 
Egypt; that fine country having, from that day till the 
present, been under the dominion of foreigners. But 
while Ochus was in the midst of his success, he was 
laying the foundation for his own destruction. He had 
a favourite servant named Bagoas, an Egyptian, who 
accompanied him; and Qchus, not satisfied with sub. 
duing Egypt, insulted its religion, killed the sacred bull. 
ond gave his flesh to his attendants. Bagoas determined 
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to revenge this insult, anJ fit length succeeded in poi. 
sonin a Ochus. 

Ar~es the younaest of the king's sons, was raised to 
the IhrOl;e by' Baggas; but not finding him sufficiently 
compliant Baaoas poisoned him also, B. C. 338. He , 0 • 

then brouaht forward a descendant of Danus Nothus, 
named Cgdomannus, and placed him on the throne. 
Codomannus took the name of 

Darius Cadomannlls.-Fearing that he might be 
Ireated by Baaoas, as Ochus and Arses had been, he 
put Bagoas to °death, and thus secured himself on the 
throne. But the Persian empire was now hastening to 
its ruin. The affairs of Greece had by this time fallen 
under the undisputed direction of the king of Macedon, 
and Alexander, the son of Philip, had combined tha 
whole strength of its various trib2s, in a long threatene~ 
enterprise against that great, but ill compacted empire. 
The events that led to the downfall and death of Darius. 
IJelong rather to the history of Greece than of Persia. 
We merely mention here, that Alexander passed ove ... 
to Asia at the head of the Greek army, and defeated 
the forces of the Persians in several battles, 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 Bactria, and was there murdered 
by Bessus, the govenor of that province. Thus fell 
Darius Codomannus, and with him the Persian empire, 
B. C. 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 
pol~tical aspect of the world underwent a mighty revo. 
lutlOn. 

GREECE.-It has already been noticed under the 
history of Persia, that Xerxes succeeding' Darius, at 
tempted to carry into effect his father's schemes of 
revenge, and invaded Greece with an immense arm amen 
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which .was totally destroyed in the diffurent battles ot 
~alamls, Platma,. and Mycale. After t/Jf'se victories, 
tne ... ?reek~ contmued still to carryon the war with 
Persia, chiefly by descents on their coasts, till peace 
was concluded, in the reign of Artaxcrxes, the son of 
Xerxes. 

The Spartans were at this time, the acknowledO'ed 
leaders of the Greek confederacy, but their kinO' P~u-

. . b' 
sam as, carrymg himself proudly and contemptuously to 
the allies, they put themselves under the patronaO'e of 
Athens. From this time the Athenians hcl(l the 
decided ascendancy at sea, and over those G reI ~\ states 
and colonies which were approached by sea. At first, 
they used their influence with equity and moderation; 
but gradually feeling their strength, they became more 
haughty in their conduct, and more dictatorial in ex
acting the service of their allies. The result was, 
that the allies of the Athenians eventually became 
subjects, from whom the Athenians regularly exacted 
tribute: but they were impatient subjects, and ready 
to avail themselves of any opportunity to emancipate 
themselves. 

The Spartans eyed the growing power of A tlwtl!! 
with jealousy, and were prepared to embmce the first 
plausible occasion of going to war with it. Such an 
occasion was not long wanting. The government of 
Athens was yearly becoming more democratical, and 
the management of the affairs of the state falling under 
the influence of demagogues; these, to obtain influence, 
or retain it, were under the necessity of proposing 
popular measures. Cimon, the son of the celebrated 
Miltiades, himself a great military leader, attained to 
the chief influence in Athens; and being a man of 
immense property, he secured his popularity by spend
ing it freely among the people. Others, who followed 
him, had not the same means of bribing them; but 
they, to supply this defect, proposed to the people to 
take for themselves, the same indulgences out of the 
public treasury. They voted to themselves money fat' 
attending on the great councils of the natiClll. This 
Illl.turally threw the Po\~.:: over publie affairs into the 
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hands of the most \vorthless of the people, whose ea 
was always open to whatever proposals their orators 
might make, for the purpose of pampering their idle
ness, or feeding their vanity; and that orator, who 
flattered them most, was sure to be the most populal', 
and to have most power. In these circumstances, 
nothinO' could exceed the folly, or the flagitiousness ot' 
many ~f the measures adopted by the Athenians. Thus 
corrupted, they became idle and dissolute; and were 
under the necessity of supporting themselves by exac 
lions made on other states. This roused the impatiencl; 
and enmity of their allies; and the Lacedremonians, on 
the watch fDr an excuse-to attack them, soon found one 
in the discontent of the Athenian subjects. . 

These were the circumstances that led to the cele
ul'Utcd Peloponnesian war, which, for nearly thirty 
years, raged in Greece, with an animosity, a reckless 
uarbarity, and regardlessness of public faith, scarcely . 
• 0 be paralleled in the history of any other country. 
On the one side were ranged all the states of Pelopon
II('SUS, except Argos and Achaia, which were neutral; 
Ilnd all the states of northern Greece, except Thessaly 
md Acarnania. On the other, the Athenians had with 
Ihem the islands and maritime towns. At the head of 
the Peloponnesian party, was Lacedremon, which was 
one of the most oligarchical states in Greece; yet, such 
had been the oppressive conduct of republican Athenlt 
to all those states that were under its power, that the 
Lacedremonians were enabled to represent the war as 
.>ne waged by them for the liberties of Greece. The 
war was carried on, at first, by inroads of the Pelopon
nesians into Attica, which the Athenians, unable to 
,'esist, retaliated, by descents on the coast 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 year of it, he died, and 
then the government fell into the hands of men of an 
inferior de~criptiOi. This war between the great 
patl'On of oltgarchy on the one side, and of democracy 
on the other, kindled strife and civil war iii many of 
those states of Greece, in which the partir.~ wore ~early 



145 

bal~nced. The oligarchial parties manwuYrcrl to LrilJll' 
th~lr states .into connexion with Laccd'L'mon, that tlll'~ 
'mght gover~ thro~gh I~eans of their ill IIuC'llce ; all;1 
the democratIC p~rtl"~ \\"lo;~l8d, [')r a similar reason, to 
be connccted with .\th(IJ"~. In some of th,">", ci\"il 
contests, particularly in that which took place in 
Corcyra, the scenes of treachery and eolJ deliberate 
cruelty were hideous beyond description. 

Sev~ral times, when one of the parties was rC'duccd 
to straits, overtures of peace were mude, but rejected 
by the opposite party; till, in the tenth y(,ar of the war, 
a temporary peace was cl1ncluded. It was, II<)W(,\"("I', 

only a breathing time; and tho struggle soon recullI
mcnced. At this time, the al1uirs of Athens we-r,' COIl

siderablv under the influcnce of a vuun" m;ln, one of 
the mosi rcmarkable charactf'l's of 'U]"t'l'ian Hislory
Alcibiades. IIe was of noblC" birth, of great we;lth, 
great talents, most accomplishf'cl addrf'ss; but artful, 
ambitious, profligate, and utterly destitute of prillcipl," 
He was a pupil of the celeLrat<d philosopher, SOcfat"s, 
who flourished at this tillie. Alcibiadn;, impatient of 
the narrow sphere of ,\"arfan- in which the Atlll'lIi:ll1s 
were engaged, prevailed on them to attempt a foreign 
oonquest in Sicily, holding out to thclll many plausiule 
reasons for the entnprise. He was put in cbief CUIll

mmln; but the people were jl'alous (If him. lIe hnll 
{'nemies at hOlll", who plotkrl ag;linst him in hi:; 
abserice. One result was, that he was rC'I1l'J\",d from 
the Iwad of thc arlJl:lment, and forced into exil,'; the 
next result was, that the expedition t,Jt;lily failed, alla 
its failul'C' involved the ruin of the AthL·nian fleet aua 
army. The Athenians made powerful efforts fOI· the 
maintcnancl' of their inl1uer,ce and their liberty, ami 
might probably have sllccC'l·dcd in recovering their 
prosperity, had not the commander of their fleet per
mitted himself to be surprised in the harbour of lEg-os
potamos, in thp IIellespont, by the Lacedremonian fleet, 
under Lysander; when the Athenian fleet was totally 
destroyed. This scoaled ~he fate of Athens. The 
Greek· fleet sailed to the Ilnhappy city, blockaded ilt 
and at length, compelled the Athenians to surrender. 

13 
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They then proceeded to demolish the w~l1s, .which 
operation was cond ucted to the sound of musICal. mst~u
ments-as if celcbratintJ' the recovery of the lIberttes 
of Greece. They also °chungcd the constitution, aud, 
instead of a rcpubiic, put it under the command of thirty 
of the aristocracy; who are usually known. by th.e 
designation of the thirty tyrants. These tlurty 011-
crarchists soon abused their power so much, that they 
forced into exile a large proportion of the influential. 
citizens; and the people submitting with reluctance tc 
their oppressors, the exiles under Thrasybulus, secretl) 
assembled, obtained possession first of the port, an( 
afterwards the city, and proclaimed anew the demo 
cratical constitution, B. C. 401. In the following year 
Conon obtained a fleet from Artaxerxes l\fnemon, th, 
Persian monarch, with which he defeated the Lace 
dremonian fleet; and, afterwards sailing for Athens, h. 
rebuilt the walls, and thus raised Athens to nearly it 
former greatness. It was at this time that the Greel 
mercenaries engaged thcmselves in the service of Cyrua. 
the brother of Artaxerxes, to dethrone that monarch 
in which exppdition Cyrus was killed, and the Greeks 
under Xenophon, performed their celebrated retre<1t 
Meanwhile, the contests between the oligarchies 0.111' 

the democracies of the Greek states were proceedin~( 
with their usual violence. In the midst of one of thes'; 
struggles in Thebes, two men of singular talents attained 
to the chief influcnce; placed their city, for a time, 
at the head of the affairs of Greece; and permanently 
changed the relative position of its different parties. 
These were Epaminondas, and Pelopidas. The demo
cratio party being predominant in Thebes, a war broke 
out between them and Lacedremon, in which Epami
nondas, by a change in the usual mode of conducting 
battles, ~ot~lly defeated the Spartan army with inferior 
force. rhlS first of those battles, which broke the 
p,ower. of Sparta, was fought at Leuctra, B. C. 371. 
Epammondas afterwards invadQd tfue Laconian territory, 
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 for several 
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centuries in the most rigorous bondage. Th:"· proye~ 
an effectual curb on the power and prosperity c ... · Lace. 
dremon. The war still continuing, Epaminond .. " agaiP. 
entered the Peloponnesus, and aO'ain defeatplt tha 
Lacedremonians, near Mantinea, B. C. 361. Tl>us tha 

. Spartans. were deprived of that preponderating influ. 
ence, WhICh they had exerted over the affairs of Greece, 
f~r nearly 500 years; but Epaminondas was himself 
Inlled 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 f:1.Vourable 
opportunity of interfering with its affairs. By a series 
of able manceuvres, partly military, and partly diplo. 
matical, he gradually extended his infiw'nce, tiII he was 
elected general of the combined Greek army. It was 
to resist his growing influence, that the celebrated 
Demosthenes exerted his unexampled eloquence. AI 
length Athens and Macedon came into direct confiicl 
with one another j and the result was, that the Athenian 
army was defeated at Chreronea. This battIe, whict. 
annihilated for ever the independence of the Greek 
states, was fought, B. C. 338. 

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 throne, his first care 
was to establish his authority in Greece. Some 
symptoms of resistance to him were manifested in 
Athens and Thebes j but he suddenly appeared in the 
heart of Greece with an army, and crushed all opposi. 
tion. Thebes held out against him; but a skirmish 
taking place between his troops and the Thebans, 
before the walls of the city, which brought on a general 
engagement, the Thebans \\Wlre defeated and fled. The 
troops of Alexander following closely, entered the city 



148 

dong with them; and the soldiers, finding themselves 
within the city without any control, and many of them 
belonging to cities over which the Thebans had do. 
mineered with the utmost pride and insolence, began 
an :ndiscrirninate massacre, and ultimately levelled the 
city to the ground-murdering, or making slaves of all 
the inhabitants. This execution struck terror into the 
rest of Greece; and enabled Alexander to carry for. 
warli his scheme of the invasion of Persia, without in. 
terru ption. 

Alexander then crossed the Hcllespont, B. C. 334, 
into Asia Minor. There he was met bv the Persian 
troops, whom he defeated at the passage· of the Grani. 
cus; and thus cleared his way to the possession of the 
whole of Asia Minor. After arranging the affairs of 
Asia Minor, he proceeded towards Syria, and crossing 
Mount Taurus, encountered the Persian army, under 
Darius Codomannus, at lssus, and totally defeated it. 
He then proceeded along the sea-coast of Syria, pos
sessing himself of the various towns on his route. He 
was resisted by Tyre, but after a siege of two years, 
took it by storm, and destroyed it. He then proceeded 
to Egypt, which fell easily into his hands; and there 
he founded the city of Alexandria. Having settled the 
affairs of Syria and Egypt, he proceeded eastward 
towards Persia, where the Persian king had been pr~ 
paring an army to resist him. The two armies met at 
Gaugamala, near Arbela, on the east of the Tigris; 
where the Persian army was again defeated, and thus 
the fate of Asia was decided. Darius fled to Ecba. 
tana, and afterwards to Bactria, where he was assas. 
sinated. 

Alexander then took possession of Babylon. He 
nft~rward~ occl!pied himself in subduing. some· of th~ 
nClghbo~rm~ trIbes. He crossed the Indus, and g~ined 
so~e VIctOrIeS over the people that inhabited these 
reglOns. But here his soldiers mutinied refusing to ac
c?mpany him further, so that he was u~deT the neces
SIty of returning westward. He came to Babylon, 
where he died of fever, supposed by some to have been 
occasioned by poison, B. C. 323. 
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. R?MF. .. -From the time that Rome became a repub. 
tIll, I~S hls~ory, f~r ~everal centuries, is occupied chiefly 
by dissensIOns, simIlar to those in Greece between the . . ' patrIcians or nobles, and the plebeians or people, and by 
wars for supremacy, with the neighbouring states. The 
general tendency of the movements that were takint1 
pl~~e ir the city, was towards a democracy. The pa~ 
trlClans had assumed to themselves the exclusive gov
ernment ofl the people; but the people, as they came to 
understand their importance and weight, gradually vin
dicated their own rights. In one of these contests, an 
army in the field deserted the consuls, and encamped in 
the vicinity of Rome; and the patricians were reduced 
to the humiliating necessity of proposing terms to the 
plebeians. 

The chief incident of importance, in this part of Ro. 
man history, is the invasion of the Gauls. Brennus had 
attacked one of the northern states, that were in treaty 
with the Romans. The Romans interposed for the 
assistance of their allies. The Gauls and Romans came 
to a battle, near the city of Rome. The Roman army 
was entirely defented, the city taken and burned, and 
the Capitol, or citadel, closely besieged. The Romans 
were constrained to purchase the retreat of the Gauls, 
(B. C. 385,) by giving them 1000 pounds of gold. This 
Was during the reign of Artaxerxes l\Inemon, king of 
Persia. It was not till the year 266, B. C. that the Ro. 
mans were masters of all Italy. 

CARTHAGE.-This city was still growing in opulence 
and power. It was busily enga~ed in attempting to 
make conquests-the chief object of its military opera. 
dons being Sicily. The object of th_e Carthaginians 
was to obtain possession of that Island; 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'" 
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FROM TIlE DEATH OF ALEXANDER, B. C. 323, 
TO THE BIRTH OF CHRIST. 

Alexander, having died a young man, left no childrer. 
capable of assuming the government of his empi~~. 
This circumstance immediately led to cabals and m. 
trigues among his principal officers-the object of which 
was, to secure, each for himself, as great a share of the 
empire as possible. At first, an attempt was made to 
erect a government in the name of one of Alexander'!' 
children, with one of the 1\Iacedoniun generals for h13 
protector; the provinces being distributed among other 
generals, as governors. The central government, how. 
ever, wanted strength to keep the governors in subor· 
dination. Everyone soon sought not only to make 
himself an independent prillc8, but to seize on his neigh· 
bour's territory. Then followed a scene of confusion, of 
treachery, and of bloodshed, such as the world has 
scarcely ever witnessed. One of the first results wan, 
that the whole family of Alexander were successively' 
murdered. Olympias, his mother, the wife of Phili}., 
perished by the hand of the_ executioner. At length, 
after nearly all of the generals of Alexander had falle·n 
in battle, or had been murdered, the result of tha 
struggle was the partition of the empire into fOil l' 
kingdoms, as predicted by Daniel the prophet. '1'1) 
Ptolemy Lagus were allotted Egypt, Lybia, Arabi .... ,· 
Crelo-Syria, and Palestine. To Cassander, the son (If 
Anti pater, (whom Alexancer had left in Greece, tG 
wat?h over his interests there,) were allotted Mat.-e
doma and Greece. To Lysimachus, Thrace, Bithynia. 
and some other Asiatic provinces' and to Seleucus aU 
h h · , , 

t e ot er parts 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, till they were all swallowed up bv the 
Roman empire. • 
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SYRIA.-TLe arr.;"11.1 of S(·IE'uCUS at DaLylon, B. C. 
312, to take possc"I'linn of tr18 eastern provinces c.f 
Alexander's empir?, R.ftf-!r haviil!! bef'u ol.IjO'ed I., 
Antigo?us, to ~Y to Ff'ypt, is cillcd the era'=' of the 
Seleuctdre, whICh word means the descendants of 
Seleucus; and wa~ the pYa which was lonrr in use in 
the east for computi.u3' timp.. 0 

Seleucus was a pl"ineff of great talent, and mud 
-beloved by his subjects, fOJ" hil'l great clemency. He 
was at war with AntjQ'OlH!~, as soon as he came to the 
throne; and at lenl)'th ml~ceerled in def(·atinrr anc} 
slaying him in battl~, at \n'lUS. He and Lysin~1chns 
were now the only survivin~ generals of Alexander. 
'Vhen both \\'('1"e about sC'v6.'nty yenrs of ngE', they 
went to War with one annther, ami Lysimachus wa"," 
slain. Soon afterwards, Sdellr.us himself was trcilcher. 
ously murdered. Selellcus huilt many cities, 16 of 
which he named Antioch, aftt'l" the name of his son, the 
most celebrated of which was Antioch in Syria on the 
Orontes; several he named Scleucia, from his OWl!: 

name, and several Apamia, from the name of his wife. 
Seleucus was succeeded hy 

Antiochus Soter, who rei~ned 19 years, and wm 
succeeded, B. C. 261, by his son, 

Antiocltus II. or Tlteos.-Having divorced his wife, 
Laodice, for Berenice, daughter of PtOiPIllY, king of 
Egypt; and on the death of Ptnlen~y, having put 
away Berenice, and takf'1l back LandlCe; the latter, 
to secure herself from further nisgrace, poisoned him, 
and raised her son, Seleucus to the throne, B. C. :!16. 

Seleucus II. or CalilliCIIs, with his wicked mother, 
then put Berenice and her sC)n to death; which so 
enraged her brother, Ptolemy, that he il1\"aded the 
dominions of Seleueus, and ~(~ttin\<{ I ... :Jodice into his 
hands, put her to death. St'Jencus emharked in an 
expedition into Parthia, where he W~.'1 nr~fcated, taken 
prisoner, and after four ~:ear~' c:\~tivi~y: riip<f. He was 
succeeded by 

'SeleuclIs III. or Ceraunus, whf) SlftN' rpigning one 
year, was poisoned by two·of his o(lir.~"" 

Antiochu.s, surnamed the Gre;)!, """'flc(ld Ioim. 



His rcifTn was a continued scric's of \\-ars with the 
nei()'hbo~rinO' princes, pm-ticularly Ptolemy Philopator, 

• king of Egypt, and Arsaces, king of Parthia; whi?h le.d 
to no important or permanent result. HIs rClgn IS 

remarkable for having first given occasion to the 
Romans to intf'rff're in the affairs of the cast. Ptols. 
Illy, king of Egypt, dying and leaving a son only fi"e 
vears old, to succeed him, Antiochus formed a con. 
spiracy with Philip, king of Macedon, to seize on hift 
dominions. Upon this, the Alexandrians sent to Rome 
for protection, which was rcadily granted; and Anti
ochus. was required, on the authority of the Roman 
republic, to dl'sist from Jlis attempt on Egypt. Anti. 
ochus, afterwards, on the advice of Hannibal, the cele
brated Carthaginian general, made ,,-ar wIth the Ro
mans: but was ultimately defeated, and was o~liged 
to purchase peace on the most ignominious terms. 
Antiochus was afterwards slain, when he was attempt
ing to rob the temple of Jupiter at Elymais. 

Seleucus IV. ~1Urnamed PMlopator, succeeded him, 
U. C. 1 S7. After a reign of twelve years, he died, 
leaving his throue to 

Antiochlls IV. surnamed Epiphanes, one of the most 
blood.thirsty and barbarous tyrants, that ever dis
graced any throne. The Romans, now in effect, gave 
laws to Syria, so that when Antiochus hesitated about 
obeying some of the commands of the Senate, the 
Roman ambassador drew a circle around him, and 
insisted on receiving an an~wer before he should leave 
that spot: It was this prince, who, by his outrageous 
pcrsec_utlOn of the Jews, drove them to exasperation; 
and stirred up that successful resistance of his authority, 
which is recorded in the two books of Maccabees. In 
the midst of this Jewish war, he went on an expedition 
to the east. In his absence, his generals were de
feated by the Jews; on which, he hastened back to 
revenge himself upon them' but died miserably on 
his journey. ' 

Afte~ his death, the Syrian throne fell a prey to a 
successIOn of usurpers and impostors, who rapidly 
followed one another, and wtlOS.:J names it is not 
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,nt:~es~ary to record. The last of them was Antiochtu 
Aszatzcus.. In h~s. reign, Pompey, the Roman general, 
over~an hIS dommIOns and reduced Syria to a Roman 
provInce, B. C. 65 . 

. EGYPT.-!'tolemy Lagus, afterwards Soter, who ob. 
tamed .as hIs ~hare of Alexander's empire, Egypt and 
the neighbourmg countries, reigned 39 years. He 
greatly embellished the city of Alexandria, which he 
made the capital of his dominions. He was, like 
Seleucus I. the best of his mce. He died about 284 
years B. C. and was succeeded by 

Ptolemy Pltiladelplms.-The most important events 
_ of the reign of this prince were, his founding the 

celebrated Alexandrian library; his causing the Sacred 
Scriptures of the Jews to be translated into Greek, 
which translation is still extant, under the name of the 
Septuagint Version, from the tradition that seventy 
persons were employed in executin~ it; and his 
opening a port on the western side ot the Red SeR, 
by which he drew the commerce of the east frolll 
Tyre, to Alexandria, his capital. He was the first 
Egyptian king, who elltered into an alliance with the 
Romans. 

Ptolemy Ellergetes.-This name, which signifies 
benefactor, was given to him by the Egyptians, be. 
cause he restored to them the idols, which had been 
carried away by Cambyses into Persia. In a war with 
Antiochus Theos, king of Syrra, he proved successful; 
and greatly enlarged his dominions towards the cast. 
He also extended his 'kingdom southward,. on both 
sides of thfil Red Sea, even to the straits of Babelman. 
del. He died in the 27th year of his reign, B. C. 221. 
During these reigns, the Jews enjoyed, at. Alexandri~ 
the same privileges with the Maeedonians; and this 
induced great multitudes of that nation to settle there. 
Ptolemy Euergetes was succeeded by 

Ptolemy Philopalor, who begnn his reign by the 
murder of his brother Magns; and then gave himself 
up to universal licentiolisness. His kingdom fpU into 
confusion, and continued" so until hie death, B. C. 20·1, 

.. 
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The Jews were threatened in this reign with extirpation, 
for refusinO' to worship the Egyptian idols; but were, 
as their historians say, miraculously preserved, and 
restored to their privileges. -

Ptolemy Epiphanes succeeded him, when he was an 
infant, of five years old. Scipio had just.defeated th~ 
Carthaginians, and forced them to humiliating terms of 
peace; and the young king was, ~s has alrea~y been 
mentioned, threatened by the lungs of SYrIa and 
Macedon; but the Alexandrians placed him under the 
protection of the Romans. Ptolemy, on coming of 
age, by his mal-administration, drove 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 wa! 
soon after poisoned, B. C. 181, and thus left hi$ 
dominions to 

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

Ptolemy Physcon to the throne.-Ptolemy Philo meter, 
however, recovered his liberty; and the two brothers 
at first united in opposition to Antiochus Epiphanes, 
who was seeking an opportunity of availing himself of 
the distracted state of the kingdom, to obtain possession 
of it. Antiochus then ~roposed to invade Egypt; but 
was prevented from 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 kiner of Syria and 
Cleopatra, his queen, attempted to secu~e the kingdom 
for h~r son: but Physcon making pretensio~s 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 

Plolemy LathYrltlf -Cleopatra, mother of Lathyrus, 
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IIttempted to govern him and the kinO"uom at the same 
~im~; but finding him not 8ufficie~tly tractable, she 
mstJgated the Alexandrians to drive him from the 
throne~ and to place his younger brother Alexander, 
upon It. He, finding his mother's dictation insup
portable, caused her to be murdered. He was then 
driven from the tluone by the people, who would not 
nave a matricide for their king; and Lathyrus was 
recalled. Thebes was one of the cities which had 
t'ehelled 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 former influence and 
splendour. On the death of Lathyrus, he was suc
ceeded by 

Alexander II. under the protection of the Romans, 
among whom he had lived. 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 was done, Lut nineteen day;;; 
aftenvards, he murdered her; and afterwards con
tinuing to perpetrate the most horrible crimes, the 
people rose up against him, and obliged him to flee for 
protection to Pompey, the celebrated Roman general. 
He soon afterwards died, leaving all his rights to the 
Roman people, declaring them to be the heirs of his 
kinadom. 

Ptolemy Auletes was heir to the throne; and en
deavoured to obtain possession of the kingdom, by the 
consent of the Roman Senate, among whom he ex
pended -large sums of money. After many disappoint
ments, he at length obtained 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 conspiclJous a figure in the civil wars of Rome. 
With 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 . . 
empu·e. 
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In the other two kingdoms, namely, THRACE 1,,,,,,.1 
;\[AC~EDON, into which All'xunder's empire was didded, 
no evC'nts affecting the general history of the world, 
tr:ok placl', except such as were connected with t~e 
history of Rome, till they were both swa}lowed up 1ft 

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

ROME, from the age of Alexander, till the advent 
of the Saviour of the World. The last and most_ 
formidable enemy, that the Romans met with, in their 
wars to obtain the sovereignty of Italy, was Pyrrhus, 
kina of Epirus. He was brought into Italy by the 
Sat~nites and Tarentines, to assist them against the' 
Romans; and it was not till after a six years' war, that 
the Romans were able to expel them. Pyrrhus was 
killed at the siege of Argos, B. C. 272; after which. 
tile unsubdued states of Itaiy submitted to Rome: 

Soon after this, the Romans were engaged in thp. 
tirst war with the Carthaginians; usually called thn 
first Punic War, from the Carthaginian name, Preni, 01' 

Phumi, which they had, as being descended from thp. 
Phrenicians. This war was occasion('d by the Car 
thaginians having possession of part of Sicily, and 
grasping at possession of the rest. The Mamertines, 
having been defeated by Hiero, king of Syracuse, and 
reduced to great distress, had resolved to surrender thA 
city of Messina to him; when Hannibal, the Cartha. 
ginian geneml, obtained possession of it by stratagem. 
The Mamertines called in the assistance of the Romans; 
and thus brought Rome and Carthage into direct colli. 
sion. The war continued 24 years; and ended in the 
Romans.o?taining possession of Sicily, and forcing the 
Carthagmians to conclude a peace on very disadvan. 
tageous terms. 

The interval between the first and second Punic 
Wars, was occupied in subduing some tribes of Italy 
that .had rev~lt~d; and also in taking possession of 
CorsIca, Sardlma, and Malta. The second Punic Wal' 
was purposely provoked by the younger Hannibal, now 
general of the Carthaginian army. He found a pre. 



texl for attacking Sagl!OlUm, (t city ill alliance ,,'itl! 
ROl1le. The Romans rrnlollsti'nte(l, but in vain; and 
war was the consequence. I1allllibal, havintr takc£' 
measures for secUl'inU' Africa and Spain crC:sed tlw 
I"> ' d '" , yrenees, an then continued hi:.; march to the Rhone 
This he passed, in the face of some opposition from t!ill 
Gauls; an~ then, scaling the Alps with his army, h .. 
descended mto the plains of Italy. ThCl"€, by a soriel' 
of. able .measures, iuilitary and diplomatic, he main. 
tamed hImself for 16 years; defeated the Romans in 
seyeral pitched battles.,-namelv, at Ticinium, at 
Trcbia, at Thrasyrnene, and at 'Cann:;c; and brought 
Rome itself into the most imminent (Janger. Had liP. 
been supported by his country, as its interests req uirc>d. 
he probably might have turned the scale p"nnanently 
in its favour. Bllt an envious faction at home fc>f'used 
him the necessary supplies; and, for a considerable 
time, he could do little more in Italv, than maintain 
/Iis ground. At length Scipio, the 'Roman generul, 
llfter defeating the Carthaginian forces in Spain, 
passed over to Africa, tmd threatened Carthage it~elf. 
Hallnihal was then recal'led to defend his native city, 
He left Italy with regI'et, and contrary to his OWH 

, judgment. He encountered Scipio at Zama; but his 
army, consisting chiefly of mercpnaries, was unequal to 
the army which Scipio commanded, amI \\'US defeated, 
U. C. H)6. Peace was then made on terms for Cal'
thage still more humiliating. 

The Romans, h(lwever, were not satisfied with 
humbling this rival ""public, It was a fiwoul'ite maxim 
with some of tllP.ir <;tatesmen, that Carthage should be 
overturned. An opportunity soon occtlnoo of 'l'e
uewing hostilities. The Carthaginians were anxious 
to avoid war, and made many extraordinary conces
sions; but nothing would satisfy the Romans. They 
pJ"Oposed that Carthage should be destroyed, and a 
city, to accommotiate the inhabitants, built 10 miles 
inland. This prl)posal drove the Carthnginians to 
despair, and they determined to resist to the utter
most. The city was .esieged; the people deft>rKl(d 
themselves with the greatest resolution; but, being 

14 
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~etrayrd by one of tht·ir own ,,'ti~ell3, the cfty wa~ 
taken by storm, and destroyed B. 0. 140. 

The manner in which the ROlI'/IlIIS we/e led to inter
fere in the affairs of Egypt, on the ucces~ion of Ptolemy 
Philometer, has already been related. 

Similar causes led to their interference in the affairs 
of Greece. After the death of Pyrrhus, king of Epirus, 
the Macedonian kings resumed their authority over 
Greece. An effort was made by a confederacy among 
the Gn>;k states, called the Achrean If' ague, to assert 
their Ii '-erties; but, in consequence of their mutual 
jealous .. ,"!, and want of good li.lith, they never shook 
off the shackles, in ,\'hich Philip, the father of Alex
ander, had bound them_ 1\t length, the ambition of 
the Macedonian king, induced him first to enter into 
a league with Hannibal, and afterwards to engage 
'.n an enterprise against Egypt, wllich was under the 
)J'Otection of the Romans. These aggressions, together 
with an application fox protection ii'om Athens, induced 
[he Senate to declare war against Macedon, B. C. 200. 
fhis contest lasted four years, when Philip, having 
been defeated by the Consul Flaminius, agreed to 
pence. Philip died B. C. 179, being in the interval 
between the second and third Punic "Vars, and dlll'
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 nrmy against Ma
cedon. Perseus at first defeated the Romans; but was 
ultimately defeated by the Consul, Paulus .£roilius. 
W~en 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 
C(\rinth; and reduced Greece to the rank of a Roman 
province, B. C. i46. 

Not long after this, a contest commenced between 
ilie patricians and plebeians. which ended not, till iJ 



tHld effected the ruin of the r'·public. Tiberim 
Gracchus, a tribune, proposed to revive the Acrrarian 
or Sempronian law, by which no citizen was pe~mitted 
to hold above 500 acres ~f conquered lands. Thi~ 
attempt so irritated the senators, that durinO' tho 
tumult of an dection, they assassinated Gracchu~, and 
aoo of his partizans. His brothel' Caius Gracchus, 
when tribune, made a similar attempt; and on hi;) 
return to a private station, was persecuted to death. 
Thus was begun, by the senators, that system of 
persecution, which very soon fell most heavily upon 
themselves. In the meanwhile, however, the republio 
continued to be sllcc['s~ful in its foreign wars; and 
country anel' country was annexed to the empire by 
conquest, or by treaties, or by the bequests of sovereign 
princes. 

The next important transaction, in which the Romans 
were engaged, was the war against Jugurtha, king of 
Numidia. He had come to the throne hy the murder 
of his uncle's sons, Hiempsal and AdherbaI. An ap' 
peal was made to the Romans against the treachery 
and oppressions of Jugurtha; and they made war on 
him, and ultimately took him prisoner, and brought 
him to nome; where he was strangleo in the prison. 
In this war, the cclebrated Marius first distinguishcl1 
himself. 

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

But the ambition and revengeful spirit of Marius 
brought innumerable calamities upon 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 nalled 
because it was a war of the Italian states upon Rome, 
provoked by the operation of the Agrarian la\l1. It 
lasted three years; and, after a slaughter of more than 
300,000 men, the Senate succeeded in putting a ~top teo 
it, by granting, in part, the demands of the I\HillS 
B. C. 87. 

The next important war in which the ROln!ms WP.f(l 
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enrraged, was that with Mithrida~ king of Pontlll 
TIJs prince obtained possession of Phrygia, by bribin 
one of the Roman generals.. He was driven out of j 
by Sylla; and this expulsion laid the foundation 0 

determined enmity to the Romans. He proved on 
of the most formidable enemies they ever had. H 
was, however, subdued, and forced to sue for peace 
But this war was the occasion of more disastrous conse 
quences to the state, than the resistance of Mithridatel 
Sylla and ::\Iarius contended for the privilege of COl 

ducting the war, which was likely to prove lucrativE 
.l\Iarius gained the popular interest, and was appointe 
to the command; but Sylla marched to Rome, with si. 
legions, proscribed Marius, and eleven of his adherent! 
who fled. Sylla, now deeming himself secure, returne 
to prosecute the war with Mithridates; but Marill 
returned to Rome, massacred great numbers of citizen 
and distinguished senators, and abrogated the laws 0 

Sylla. Marius then caused himself to be electel 
consul with Cinna: but survived his election only sill 
teen days. 

Italy, on Sylla's return, became the theatre of civi 
war; in which Carbo the Consul, and the younge 
~rarius were slain. Sylla, every where victorioUE 
entered Rome in triumph, trampled ou the laws, pre 
scribed 80 senators, and several thousands of citizem 
and gave up his enemies to military execution. Juliu 
Cesar, who was. nephew of l\Iarius,. narrow~y cscapee 
the carnage, whIle Pompey was a zealous partizan 01 
Sylla. Sylla died, B. C. '18. 

The civil war still continued; and also a servile wa 
against about 40,000 rebel slaves raged. Pompey 81 

much distinguished himself in these wars that he wa 
vested with the supreme command of the'Roman arm, 
and sent against Mithridates, king of Pontus whom h 
subdued; and carrying the war beyond Pontus, h 
subdued Armenia, Syria and Palestine. From thes 
conquests, he returned to Rome, B. C. 63. 

Meanwhile, Julius Cesar was signalizing himself il 
the west: . Ret~rning in triumph from Spain, he fouUl 
Rome dmded mto two factions j the one attached tl 



0>;' h ri;Jmpey, t e other to Cra,sus, who W:lS the richcst of 
the citizens. Thcse men, O's:1r had the address to 
unite and to bring to an aO'l'cemcnt to form a tri
umvirate with him, the object of which was, to divide 
the ?~vernment amo~g themselves. Th8yaccordingly 
parhtlOned the provlllces amonO' them; Pompey tukillCJ 
Spain; Crass us, Syria; and C~sar, Gaul. 0 

Cr~ssus, on entering on his province, made war on 
Parthl.a; a?d was defeated, and slain. This broke up 
the'tnumvlrate; for Pompey and Cesar, coming into 
direct collision, a contest immediately arose, who 
sllOuld be at the head of the state. Pompey had chief 
influence in the senate; Cesar among the sold.iers. 
Cesar marched to Rome, and forced Pompey to retire. 
Pompey went to Greece, where he raised an army 
to withstand Cesar. Thither Cesar follolV(>c\ him; and 
encountering him at Phursalia, totally defeated him 
Pompey fled to Egypt, where he was treachcrousl) 
murdered. Cesar, after this battle, oyerran Egypt. 
Syria, and Pontus, and then returned to Rome 
Pompey's party was not yet extinct; one portion of il 
was in Africa. Thither Cesar went, and defeated it. 
Another part of it, was in Spuin; thitlll'r he next leJ 
his army, and overthrew it. He then returned to 
Rome, where he was greeted by the acclamations of 
the citizens; but, almost immediately afterwards, was 
assassinated in the senate-house, at the foot of Pom
pey's statue. 

His death rekindled the llames of war. The senate 
had its interests to promote; Antony, master of the 
borS'e, 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 being ijlcludeq in this proscription, it 
soon filled Rome with bloodshed and terror. The 
triumvirate then proceeded to subdue the conspirators 

14* 
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against Cesar. The cOI?test was decide~ ,in. Greeci 
the last decisive battle be 109 fought at PhIlIppI. Aft 
the death of the cOllspiratol's, the triumvirs divided tl 
Roman empire among them. Antony, by this pa 
tilion, went to Egypt, to govern the eastern kingdom 
There he met with the notorious Cleopatra, and Y/ 
so fascinated by her, thdt he ceased from that time 
attend to his own inter~sts with energy. Meanwhi 
Octavianus, whose unceasing aim was to eentre tl 
supreme power in his own person, easily found mea: 
to undermine Lepidus, to dt:prive him of all authorit 
and force him into banishJnent, where he died. 
obscurity. He then-contriveJ to quarrel with Anton, 
The pretence was the insult 'v hich Antony had offerl 
to his sister, whom he had married, and then desertl 
for Cleopatra. The war was decided by a nay 
engagement at Actium, in which Antony was defeate, 
He tied to Egypt, whither Octavianus followed hirr 
and, finding it impossible to retrieve his affairs, he Ii 
himself to death. Cleopatra, also, after a fruitle 
attempt to gain Octavianus, caused herself to be bittl 
by an asp, and died. Octavianus thus became so 
monarch of the Roman empire, B. C. 27,-and receivi 
from the senate, the title, Augustus, by which title ) 
is usually known. Augustus, having firmly fixed hir 
self in the sovereign authority, his; ferocious charaet 
seems greatly to have softened; and he emploYI 
himself sedulously in promoting the welfare of b 
empire. It was in the 23rd year of the reign of August! 
Cesar, when the empire was in profound peace, th 
the Saviour of the W orId was born at Bethleher 
The Christian era began four years later.' The reasl 
of this was, that the birth of the Saviour was not USI 

as an era for the computation of time till some ce 
turies afterwards; and, in computing the time bae 
,~ards, a mistake was ~ade of four years; so that} 
bIrth reall~ took place In the year of the world, 400( 
although, III consequence of this error, the Christi; 
era corresponds to the year of the world 4004. 

JUDEA.-The only country besides Rome, who 
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affairs, during this period, it is necessary to notice, is 
Judea. After the death of Alexander, the Jews fell 
und~r th.e dominion alternately of the Egyptian and 
Synan kmgs, 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, bein" 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 clistoms, he sus. 
pended the worship of God in the temple, and gave 
himself up to Paganism. Jason was afterwards sup
planted, in the same manner, by 2\I(·nelaus, anotlll'r 
brother, who offered 300 talents more, for the high
priesthood. A report afterwards, reachl'd Jerusalem, 
that Antiochus was dead. The people could not 
refmin from expl'essing their joy, which coming to tho 
ears 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 after\l'ards, 
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 J.hat haH hardly any parallel in history, till the 
people were driven to desperation; when a pril'sl 
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 Juda~ 
Maccabreus, who defeated the Syrians in five pitch'-'l! 
battles, and bailled all their attempts to recover Pales. 
tine. Antiochus was in Persia, whilst this revolutior 
was takin" place in Judea. Mad with rage, he hasten('(. 
back, bre~thin" out slaughter and destructioD agains. 
the Jews, wheon he was~ized 'dth '\ mortal 'ii. .. ease, 
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and died at Taboo, a town on the frontiers of Persia 
and Babylonia. The Syrian generals renewed the war, 
and were defeated repeatedly by Judas, who was at 
length slain in battle, B. C. 161, and was succeeded ~y 
Jonathan his brother. Jonathan conduoted the affairs 
of the n;tion with the same prudence and Sllccess, till 
he was treacherously murdered. He was succeeded 
in the command by his brother, Simon; who, after 
governinlJ' wisely. for some years, was murdered by 
Ptolemy,bwho had married his daughter. Simon was 
succeeded by his son, 

John HyrcaJlu~, 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 • 

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

Alexander Jamuxus, B. C. 105, who made some eon-
1u("sts to the eastward of Jordan. Returning from his 
~onqllests and triumphs, he gave himself up to luxury 
and dissipation; and brought upon himself diseases, of 
which he died. He was succeeded by 

Alexandra, his wife, D. C. 7:3, during the contests of 
l\Iithridat('~, king of Pontus, against the Roman power. 
In her reign, the Pharisees having obtained her ear, 
"ose to influence, and persecuted the party that was op
Dosed to them. She died B. C. 70, and was suc
teeded by 
Hyrca~us, her eldest son; who, in three months,. was 

dri yen from the kingdom by 
Arislobulus, his younger brother. It was in the con

test between these two brothers, that Antipater, an 
Idumrean proselyte, and the father of Herod, the 6,r8t 
of that .name, came into notice. Under pretence of 
supportmg 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 Cu!sar amI Pompey, Antipatcl' found an oppor.. 
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tdnity of obtaining the favor of the .former, and the reo 
8Ult was, that 

Herod, his son, was made kil~g at Judea, by l\i~rk 
A.ntony, B. C. 40. He became one of the most furious 
blood-thirsty tyrants, whose names stain the pao-e of 
history. He had married the duuo-htcr of HyrcOanus . ° , 
through whom his family enjoyed all its dianity 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 honoUl' of 
Augustus Cesar. He built a stately palace on MOUllt 

Zion: he also built the city of Cesarea; which name 
was given to it also in honour of Augustus. But his 
most celebratcd work was the rebuilding of the temple 
at Jerusalem, on a scale of grcat magnificence. It was 
towards the close of his reign, that the Lord Jesus 
Christ was born at Bethlehem; on which occasion he 
caused aU- the infants in Bethlehem, under the age of 
two years, to be massacred in cold· blood, in the hope 
that the new-born Messiah would perish among them. 
He soon after died himself, in extreme torture, leaving 
hiil dominions divided among his four sons; who, from 
their inheriting a fourth part of the l<ingdom, werp called 
Tetrarchs. One of these sons was that Herod, tetrarch 
of Galilee, who put to death John the Bapti~t, and who 
ierided OUI' blessod Lord, when he was sent to him by 
Pilate the Roman governor, Archelaus had Judea for 
his province; but incurring the cnmity 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 Jerusa
(em; except for a few years, during which by the fa
vour of Caligula and Claudius, that Herod reigned, who 
lmt to death the apostle James, and imprisoned Peter; 
lOd 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 Festus waIJ . . 
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Roman. governor, werc also of the same family. Agrip 
pa reigned however, not over Judea, but over some o( 
the nAin"hh--1ring districts. 

MODERN HISTORY. 

That portion of the history of the world, which fol 
lowed the birth of the Lord Jesus Christ, may fitly lit. 
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 religiOIi, 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 
cras. The first period of 500 years, after the Christian 
era, is marked pretty nearly by the reign of Justinian, 
Rnd the fall of the western empire. T~e second _period 
is marked by the reign of William the Conqueror, and 
the settlement of the Gothic nations. The third is 
marked by the discovery of America, the fall of the 
eastern empire, and the Refonnation. 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 division of the Roman territory 
into the Eastern and Western empires, A. D. 300. II. 
The rise of Mahomet, A. D. 600. III. The Crusades, 
A. D. 1100. IV. Charles V. of Germany, and the dis
covery of America, A. D. 1500. And V. Bonaparte 
and the French Revolution, A. D. 1800. 
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:,1I.,D·:1 ERAS. . I cen., PRINCIPAL ,PERSONS OR EV£Nl'S IN 
tury EACH CENTURY . 

. 0 I JESUS (;HlUST. I I Jew. Crucified under Tiberiu., Emperor,A.D. 33' 
to 1st Jerusa,lem destroyed by Titus, A.D. 7~. 
100 Persecution of Chdstians. 

101 I I I :l'rajan, i-;n;perol'. 
to 2nd Antollinus l'illS, Emp<!ror. 
200 Perseeution of Chri.tians. 

201 I I J I'ertilla", i-;mpel'Or, 
to Srd Dioclcsian, Emperor. 
300 Persecution of Christian •. 

301 I CONSTANTINE I I Persecution ceases, A. D. 313. 
to 4th Constantinople built, and Empire divided. 
400 

AOll 
I 

I Ror:.e plundered hy Alaric the Gotb, A. D, 410. 
to lith A ttila, king of the Hu ns, 
500 . Western empire overturned bv Odoacer,A.D,476. 

:;01 I 
\ 

I Justinian, Emperor of the ~:'"'t Delisarius. to . GtI, 
600 N arses defeats,tbe Goths in Italy. 

601 I MAHOMET, 

I 1 Mahomet·s Ilight, or Hegira, A. D, 62:2. 
to 7th Calipllate estaulished. 
700 Saracenic conquests. 

101 I 
·1 

I Saracens defeated, and their pr0f,ress stopped ul to 8th repin, king of ~·rnnC<l. t;harles ,\l ... te , 
soo Cltademagno. 'Vestern Empire revived. , 

801 I I to 
900 

1 England united ill o"e ;'.Iollarchy. 
9th Danes invade England. 

I Alfred, 

901 I jl0th I Normans estahli,h themselves in Fronce. to 
1000 Hugh Capet, king of France. 

1001 I I 1 Canute, fint DRni.h kin\ of Elltond . ' 
to i lth William the Conqueror, ing 0 Englond, 1066. 

1100 CRUSADES. Crnsnde8 commence, A,D. 1095. 

1101 I I I Henry II of ~.nglalld, receives the submis&iou 011 
to 12th the Iri.h Kings. . 

1:200 Saladin, Sultan of Egypt, A.D. 1193. 

1:201 I I 1l\lagna Cbarta, signed by King John, 1216. 
, to 13t1. Zengis Khan o,'errUll9 Asia. 

laOO I Rise of Ottoman Empire. 

1~11 I I Battle of Bannockburn, 1314. 
to 114th Tamerlane oven-uns A.ia. 

1400 I Henry IV. usurps the English iIrron8. 

,1401 I I I Printing invented, A.D. 144D. 
to IMh 1 Con.tantinople taken by the Tnrka, A.D. 14:;3.' 

1500 America discovered, A,D 149:2. , 
1501 I CHARLES V. 1 I Henry VIII. king of England. 
to I 16th Ueformation, 

1600 I Elizabeth. Defeat of Spanish Armada. 

)601 I 1 ll.OUi. XIV, king of Franee. 
to 17th Charles I. king of En~land, beheaded, A.D. 1649 .. 

'1700 I '\'illianl and ~lal'y, king olld queen ofGt. Dritain. 

1701 I I I Peter the Great, of n us!!ia. 
tl) 18th U. states~f America ocknowledgoJ, A.D 1783, 

~SOO BONAPARTE. Louis XVI. king of France, beheaded, A.D. 1793, 

I 
I I Vnioll of Ureat Brltaiu and Irclaud. 

19th 1 South American Republica separate from Spain 
Abo!. of SI&\'o Tracle, ., O. I,AOe, of Sla"ery, I~~ 
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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, 
was under the dominion of the city of Rome, now itself 
gov~rned by a despotic monarch, retaining, indeed, the 
fOrms of a republic, but really under the absolute 
government of a military 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, p:l.gnn. That country was inha
bited by the Jews; who derived their religion with 
more or less purity, from the Scriptures of the Old 
Testament. 

FIRST ERA. 

Birth of Jesus Chri.st. 

FIRST CENTURY. 

A fter the birth of the Saviour of the world, Augustus 
cuntinued 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 
T?wa~ds the end of his reign he adopted his step-son, 
Tlbe:1Us, and appointed him his successor in the empire_ 
He dIed, A. D. 14, in the seventy-sixth year of his age, 
and the forty-first of his reian. 

T~b~rius succeeded him, ~ man naturally of a dark 
SUSpICIOUS temper-a disposition which was fostel·ed by 
the circumstances in which he was placed-till he be
~ame . a .tor~ent to himself, and a scourge to all who 
fel~ wIthm Ius l't;ach. In the 12th year of his reign, he 
J'etI.red to the Island of Caprere, opposite to Naple8, 
,,:hlCh he. has renr/ered infamous by his crueJtie~, and 
hIS. abommable debaucheries. In this retreat he re
mamed issuing his murderous edicts, till the 23d year 
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.?f his reign, and 78th of his aue; when he was seized 
,-ith illness, and in that state, ~as put to death by one 
}f his attendants. Previous to his death, he had ap. 
pointed Caligula his successor, who seems to have rc· 
comme~ded himself to him chiefly by his profligacy. 
It was m the 18th year of the reign of Tiberiml, that 
Ihe Lord Jesus Christ was crucified. 

Caligula succeeded him, but was remarkable for 
Dothing but his extravagant vices. His cruelty, his 
·apacity, his profligacy, and his licentiousness, were 
without bounds, till the injuries which he inflicted on 
~he citizens of every rank, became intolerable. A con· 
spiracy was formed to murder h!m, 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 thc opportunity of re.esta· 
blishing the liberty of the city and empire; but they were 
opposed by the populace and thc Roldiery, who preferred 
to the government of a senate, the largesses and the 
shows by which the emperors sought to secure their 
favor. The soldicrs 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 
known chiefly by his imbecility :-him they took upon 
\heir shoulders, and proclaimed empp,ror. 

Claudius began, as most of the emperors did, to 
feign well. Hc paid great attention to the making of 
lqureducts, roads, bridges, harbours, and other works of 
I/ublic utility; but partly under the influence of an 
mfamous 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 
resistcd by Boadicia, a British Q,ueen; bu~ her army 
was totally defeated, and the Bntons depnved of Iht 

15 



170 

r'w'-(,~, and, as it ,,'ould appeal', the inclination'to resiflt 
He was succeeded by 

:Nero son of ArTrippina, the s('cond wife of Claudius 
, 0 • d 

He too bccran to rciO"Il well, but afterwar s rush eo 
, 'I::) I::) 

with such headlonO" fury into every species of wicked 
ness, as to eclipse::> tIle enormities, even of Tiberius, 
CaliO'ulu, and Claudius. The first indication which h9 
gav: of the native cruelty of his heart, was the order. 
ing his mother Agrip:,ina. to be executed, and coolly 
observing, when he sa," her dead body, tbat he never 
had thouu-ht his mother was so handsome a woman. 
The who'fe of his future life was divided between the 
most frivolous occupations, and the perpetration of 
eruelties-the recitals of which make the soul to shud. 
der. Chariot-driving was his favourite amusement. He 
also valued himself upon his skill in music, and even 
condescended to appear as a public performer. But on 
the other hand, his thirst for blood was insatiable. 

During his reign, a great part of Rome was burned; 
and most historians attribute to him the conflagl'Utioll. 
To remove the odium of it from himsF'\f, he attributed 
it to the Christians, 'I'ho were then beginning to attract 
attention; and upon that pretence commenced an in. 
human persecution against them. Some of theM were 
covered with the skins of wild beast!';, and in this dis. 
guise, devoured by dogs; some were crucified, and 
others burned ali\'e. It was in this persecution that 
P~ul was imprisoned the second time, as mentioned in 
his second 'epistle to Timothy, and in all probability 
suffered death. Peter also, it is generally believed, 
suffered about the same time. • 

Seneca, the celebrated philosopher,· had been· his 
tutor; and Nero, having taken up some suspicion that 
he was accessary to a conspiracy aO'ainst him sent him 
~n order to die; which order Senega obeyed.' Lucian, 
~Ie poet also, the nepllew of Seneca. received a similar 
order, t~r th~ same c~use, find obeyed it. Nero mur. 
dered his WI re. OctaVia, that he miO"ht marry an in-
r ~ 

,~mol\s woman, named Popreca, and her' he afterwards 
killed by.a kick, while she was in a state of pre~nancy. 

For thirteen years wae he permitted thus to outrago 
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I •. um.an nature, till at length the empire was roused .. 
nd 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 march an army 
towards Rome. When Nero 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 leno-th fled out ot 
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 dagger, 
and expired, just as the soldiers who pursued him burst 
into his apartment. 

Galba succeeded him, and soon found that, beinl! 
raised' to the throne by the army, it required more stea· 
diness of purpose and of conduct than he could com 
mand to keep the soldiers in subordination. In his 
attempts to do so he rendered himself unpopular, 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. 
Utho went to meet him; and, aftel' a desperate conflict 
of several days, in which the two armies felt that they, 
were contending for the dispotp.l of the whole Roman 
w-orld, fought with great obstinacy and f'Il-Y. At length 
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Otho was defeated, and soon afterwards killed himself, 
having reigned three months and five days. 

Vildlills 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 ren
dered himself proverbial for his gluttony. By these 
deO'rading practices, as well as by his cruelties, he too 
SO~l became unpopular; and the legions of the east 
availed themselves of the opportunity of declaring theil' 
general Vespasian emperor. When the fir:,;t army from 
the east entered Italy, Vitellius sent one of his generals 
to meet it, but he being defeated, Vitellius proposed to 
resign the empire to Vespasian, on condition of his life 
being spared, and ~ sufficient revenue allotted for his 
support. Other clrcumstances, however, occurred to 
induce him to attempt to defend himself in the city. 
Vespasian's commander laid siege to the city, forced 
his way into it, slaughtered a large proportion of the 
army of Vitellius, and at length some of the soldiers, 
finding Vitellius himself hid in an obscure corner, put 
a halter round his neck, killed him by blows, and then 
dmgged his body through the streets and cast it into 
the Tiber. 

Vespasian was now declared Emperor by the Senate, 
A. D. 70. He was a man of rather low extraction, his 
father having Leen a collector of taxes. His name 
being Flavius Vespasian, his accession to the empire 
is sometimes regarded as the commencemnt of a new 
dynasty called the Flavian, as distinO'uished from the 
Julian, which preceded it. When the ~vay to the empire 
opened to him, he was engaged in subduing the Jews 
who. had revolted; and being under the necessity of' 
commg to Rome, he left his son, Titus, to conduct the 
Jewish war. 
~ espasian was not tainted with the vices of the pre. 

cedmg emperor. He was a man of rather anstere 
manners. He set himself steadily to reform the profll. 
gacy of both the ci~izens and the army, and was reo 
spected by both. His government is not charged with 
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any public vice except avarice, and even that, perhaps, 
~ not very sufficient gmunds. 
T~e most rem.arkable 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 
countr~ and provincial towns had b~n subdued by 
Vespmnan, and the Jews made their last stand in the 
city of Jerusalem. That city was strongly fortified and 
uefended with the utmost obstinacy. The Jews in the 
city. \~ere ~ivided into two factions that were in deadly 
hostilIty WIth one another. The two factions, however, 
one keeping possession of the city, and the othet· of the 
temple, united in the defence against the Romans; and 
the city was so strong that Titus felt himself under the 
necessity of calling a council of his officers, when it 
IYas determined to surround it with a trench, anr\ 
thus reduce it by famine. In the meanwhile, how. 
~ver, the operations for assaulting the city went Oil 

.vithout relaxation; and at length tllfl besiegers forced 
dleir way into it, when a scene of unexampled carnage 
ensued. Titus attempte<i to save the temple, but in 
vain. The city and temple were burned to the ground, 
every wall thrown down, and tho ground on which it 
stood plowed up and sown with salt as the emblem of 
perpetual desolation. Thus was the prediction of OUI' 

Lord fulfilled, that not one stone of the temple should 
be left on another. 

Vespasian and Titus then entered Rome in triumph • 
. 1 triumphal arch was erected for the occasion, which 
b1ill stands almost entire. On this arch are sculptured 
some of the scenes of the Jewish war, aQd among others 
the Roman soldiers bearing in the triumph, the table of 
",how bread, the silver trumpets, and the golden candle. 
sticks with seven branches. Vespasian also built a pro
digious amphitheatre, capable of holding 80,000 spec
tators seated, and 20,000 standing, 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 Titlls 
to succeed to the empire. 

15* 
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Titus ascenued the throne A. D. 79, and has been heta 
op to all ages as a prince possessing almost every vir. 
tue. It is to be observed, however, that- he reigned 
only two years and two months, and that most of the 
Roman emperors began their reigns well. Had Nero 
himseli reigned so short a time, he too would have been 
set forth as an example of every thing amiable and 
great. In the first year of his reign, A. D. 80, eruptions 
of Mount Vesuvius took place, by which the city of 
Herculaneum was oterwnelmed in a ton'ent 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 
years afterwards; and from their ruins have been 
collected some of the most interesting remains of an· 
tiquity, 

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

Domitian succeeded him, A, D. 81, and, at first, he, 
too, reigned well, but soon became one of the most de. 
graded and detestable of the Roman emperors. His 
e;haracter was a compound of arrogance, cruelty, and 
licentiousness. Agricola's success in Britain filled him 
with envy;. h~ }'ecalled 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 
most trivial causes, In his reign, the second persecu. 
tion of the Christians took place, when the Apostle 
John was banished to the island of Patmos and ther/;'! 
wrote his Apocalypse, or book of Revelations: The 
governor of Upper Germany revolted from him; but 
pI:emature.lr :-he. was ?efeated and slain. ~tlen~th his 
WIfe Domlha, havmg discovered that her name was in. 
seTted in his tablets to be destroyed, and also the names 
of. several ?fficer~ about the palace, headed a con. 
spIracy agal~st hun, by which he was put to death. 
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Kis death was regretted only by the soldiery, whose 
favour he had taken care to secure, by frequent and 
~arge d.istributions 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 with rapture. N erva recalled 
nIl the Christians who had been banished from Rome 
during the former ~eign. 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 Ulpius Trajan to succeed him; and, about three 
rnonths after this, he died, having reigned only one year 
and four months. N erva was the first foreigner that 
ever reigned in Rome. 

Trajan accordingly succeeded him,' A. D. 98. He 
was a Spaniard by birth, and at the time of his adoption 
by N erva, was O"overnor of Upper Germany. He 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 energetic 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. 'l'rajan marched 
against them, defeated them, erected a bridge across the 
Danube 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. 

Trnjan, however, led away by the prejudices that 
existed against the Christians, permitted them, about 
the ninth year of his reign, to be furiously persecuted; 
and many of' them were put;,o death by popular tu. 
mults, and by judicial procep.crin~·s. After some lime, 
~owever, being satisfied that fhfly were &ll unoffc.,ding 
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people, he put a stop to the persr'cution. In hIS reign, 
he J cws mane a f<ll1atical insun·ection agaillst the go
rernment of R'Jme, in all parts of the empire, expecting 
Ihrlt son1' signal deli\"crance would be S~'lJt to them from 
God. They took advantage of the abHcnce of Trajan, 
in an expedition to the east, to massacre all the Greeks 
alld Romans whom they could get into their puwer, per
petrating the most revolting cruelties. Their crimes, 
however, only recoiled upon them:,;elves, and brought 
up"n them a terrible retribution from the enraged army 
and populace of the empire. 

In the east, Trajan extended the limits of his empire; 
t111t, on returning towards Rome, he was seized in the 
(;ily of Sclucia with apoplexy, 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 suc. 
cessor, which still continues to b0 one of the most inte. 
resting ornaments of modern Rome. 

SECOND CE",TURY. 

Adrian, his nephew, was chosen to succeed him-
The charnel"r of his gOH'rnment was totally different 
from that of Trajitll. He was a man of pp.ace, and 
Rdopted eyery method to promote and maintain peace. 
He Was one of the I1n5t rcmarkable of the Roman em. 
peror" fur the vuriety of his endowments: and, althourrh 
ltis pri vate character was stained with many faults, I~i!:l 
puLhc acts seem to have been dic.tated by sound policy. 
rhe barbarians still continuinG" their irruptions into the 
rmpire, had adopted the meth"'od of watching the abo 
SCDce of the Roman armies to make their incursions, 
and retiring before them when they came to drive them 
back. Adrian, findinrr that accordin" to this mode of 

f: h '" '" war arc, t e bridge which Tril jan built was at least a~ 
cO.l1vcnient for his enemies as tor himself, destroyed it. 
HIS ~ode of obtaining peace in the eastern part of the 
empire, was an act of more questionable policy. IIe 
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"u~chased the barbarian~ air by large sum.s of money; 
whICh could only encoura<re them tOnieditate new 
• • 0 
'nvaSlOns. 
~e gave orders for the rebuilding of Jerusalem, 

~hIch .work was performed with great expedition, by 
the aSSIstance 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 t~ the sword. 
Adrian sent a powerful army against them, which 
subdued them, but not till after two years of warfare, 

'dUl'ing which 1000 towns were demolished, and nearly 
600,000 men killed in battle. Adl'ian 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. 
felling through the empire. Among other places, he 
visited Britain; and, for the better security of the 
.3outhern parts of this province, he built a wall of earth 
and stone aq..oss the island, between the river Eden, in 
Cumberland, and the Tyae, in Northumberland, some 
portions of which can still be tmced. After 13 years, 
spent in striving to regulate the empire, and reform 
abuses in it, he returned to Rome, with the intention of 
",nding his days there: and while the),e, he introduced 
Iluny wise regulations into the city, pal'~ieularly the 
/8straining of masters f!'Om 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 
hodily 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, 
nnd he was permitted to die naturally, after a reign of 
neady 22 yelirs, A. D. 138. He was succeeded by 

Antonius, wh\}o partly from his attachment to the idol • 
. worship of the t:'mpire, and partly from his tenderness 

io Adrian while he was dyir«, has obtained the name 
,)f PillS. His character stands high for justice and mo· 
~eration, and genernlly for primitive strictness of morals. 
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No regular account of tJ~e transactions. of his roign OOS 
come down to us; but hIs general polley was rather to 
preserve the bounds of the empire, than to extend them. 
He 'vas wont to say, after Scipio, that he would rather 
save one citizen, ihan kiil 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 
Aurelius, which he had previously made, and nominated 
him as his successor. 

1I1arcus Aurelius, who also took the name. of Anto. 
ninus, accordingly succeeded to the empire; but asso
ciated with him Lucius Verus. Marcus Aurelius is 
frequently called AnlollillllS Pftilosophus, and is thus 
distinguitlhed fmm his predecessor, Antoninus Pius. 
He is justly reganled as one of the best of the Roman 
emperors. V crus was almost a contrast to him in all 
the features of his charaeter, being dissolute and igno
rant; yet they seem to have conducted the affairs of 
the empire in uninterrupted amity. 

\Vhen Antoninus came to tho throne, he was urged 
by the pagan priests and others to persecute th8 
Christians; but he received that proposal with indig 
nation; and, on the cotltrary, interposed his authority 
for their protection. During his reign the empire was 
visited with sevt'ral hutyy calamities. An inundation 
of the Tiber destroyed a vast multitude of cattle, and 
causCll a far nine in Rom;·. This famine was followed 
by an invasion of the PUl'thiuns, and about the same 
time the Celti made an irruption into Gaul and Rhretia, 
Verus went against the Parthians, defeated thp.m and 
dl'Ove them out of Mesopotamia. About the same 
time a pestilcll?e ra~ over the empire, making drt'adful 
havoc of the lIlhabltants. The Marcomanni anl)ther 
German tribe, hegan to take up arms ag~inst the 
Romans. The two emperors marched to meet them, 
but Verus died by the way. In the conflict tha1 
;nsued, the Romans were defeated with great slaughter. 
fhe emperor made vigorous preparations for renewino 
the war; bu~ his al'l~1y ,being blocked up by the QuadL 
R. German tnbe, an lllCldent happeped which has given 
nse to many contradictory statements. The Roman 
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Army were in danger of perishing with thirst, and the 
enem! assa~led them ~n that condition, when suddenly 
a COpiOUS ram 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 revolted, but was killed by a cen
turion. In A. D. 179, the Marcomanni again invaded'" 
the empire. Antoninus went against them and obtained 
a victory over them; but died before he had complett-d 
the war, A. D. 180. During his reign, the Roman 
rampart which ran between the Forth-and the Clyde ill 
Scotland, known vulgarly by the name of Graham'",
Dyke, was built. Antoninus was succeeded by 

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

Pertinax, A. D. 192, who had been previously nomi
nated to the empire. He was of low birth, and had 
rise~ to eminence by his military virtues and talents. 
Re 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 money 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 tbj throne. - His reign was 
energetic, but cruel. He went against the Parthians, 
who were then invading the frontieri df 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 still in good prescrvatiC)n. The Roman sub. 
jects in Britain being harassed ,uG .. -Iang,]r of being 
destroyed by the northern inhabitants, he went thither, 
d ['Llve 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 ncti \"e though cruel 
reign of about 18 years. 

THIRlJ CEXTURY. 

Caracalla and Geta, the sons of Severus, being 
acknowledged as emperors by the army, A. D. 211, 
bel;1an to manifest their hatred of one another even 
betore their arrival at Rome. Caracalla, 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 barbaritie~; till 
Macrinus, the commander of the forces in Mesopotamia, 
was roused to get rid of him, and employed a person 
,0 assassinate him, after he had reigned six years. The 
.oldiers then fixed upon 

Macrinu8 as emperor, not knowing the part which 
be 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. 

Heligobalu8, • a boy of about 14 ycn rs of age, was 
lh~m 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 his 
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palace, dragged him out, murdered him, and threw hll 

body into the ~iber. . Heliogabalus was succeeded by 
Alexander, hIS COUSin german. He was a prince of 

great energy, strict justice, and great humanity. Al
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 
pour, 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 hy a mutiny among his own soldiers, after a reign 
of 13 years. 

11laximin, 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 statior 
he rose to the throne itself. The leading feature of hi: 
character was brutal ferocity, which his elevation gavE 
nim ample means of indulging. HC', however, carrief 
un his military operations with great vigour, and defeat. 
ed tbe Germans in several battles. His cruelties pro. 
voked several attempts to destroy him, none of whict, 
tiucceeded, till the soldiers, having gained over hili 
,guards, entered his tent while he was asleep, and slew 
both him and his son, after a reign of three years. 
After him 

Pupienu8 and Balbienu8 reigned A. D, 238, but dis
agreeing between themselves, they were both slain by 
!he 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 abilities. The army, however, 
.,oon 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. 

- IG 
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Plulm then became emperor, and associated his son 
" ..ch hil;', A. D. 243, a boy of six years of age. The 
army, however,soon revolted in favor of Dccius Ju
linnus, 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 
Df two years and a half, by an ambuscade of the enemy. 
He was a furious persecutor of tne Christians. 

Gallus, who had betrayed the Roman army, had 
sufficient address to get himself proclaimed emperor, 
A. D. 251. He was the first that agreed to pay all 
annual tribute to the Goths to induce them to cease 
f!'om 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 
-hroughout the empire with great fury in his reign; 
I\.t length his general Emilianus revolted from him; 
dnd Gallus and his son were slain in the battle that 
ensued. The senate refused to acknowledge .tEmilianus, 
and an army thnt was stationed ncar the Alps chose 

Yalerian, their commander, to succeed to the throRe 
A. D. 25:3. He seemed to set about re~rming the 
state with vigour, but the Persians invading Syria, 
Valerian was taken prisoner, and suffered an imprison
ment of seven years, ill which he was tl"eated with every 
indignity. \Vhen Valerian was taken prisoner, 

GaZlienus his son proposed to revenge the insult, 
find was chosen emperor, A. D. 259. But it soon 

ppeared that he was more intent on the indulgences 
chnn the labours of royalty; and set himself down to a 
life of case and luxu~y. At this time, there were no 
less than 30 competItors fiJr the throne who ar~ some
times ~bsurdly called the 30 tyrants, in'reference to the 
AtheTiian rulers after the Peloponnesian war. One of 
lhc;se Il.spi ra~ts to the th rone had taken possession of 
MIlan .. Galh~nus was obliged to march against him, but 
was sIa!n durmg. the expedition, by his own soldiers. • 

Flavws ClaudzU8, was named to suc:.ceen him, A, D~ 
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263, a man of energy and talent, lu\vinO" done excellent 
service against th~ Goths; but aftet' ~ great victory 
over these unweaned enemies, he was seized with a 
fever, of which he died. Upon his death 

Aurelian was acknowledged by alI the states of the 
empire. He was a man of great courage and personal 
strength, and rapid in his military movements. One of 
the most noted events of his reign was his !'<ubduing 
and ~aking prisoner Zenobia, the queen of Palmyra. 
Longmus, the celebrated author of the treatise on the 
Sublime, wus secretary to Zenobia, and he ,',as by 
Aurelian's orders put to deuth. 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 senate chose 

Tacitus, a man of 75 years of age, to succeed him, 
A. D. 275. He was a man of great merit; no way 
ambitious of the honors that were offered to him. He 
began with moderation; but after reigning six months, 
he was seized with fever and died. After his death his 
half brother attemptecl 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 
repeIled with great energy, being every where victori. 
ous, till, as he was marching to Greece, he was slain by 
his mutinous soldiers. He was succeeded bv 

Garus, A. D. 282, who associated with him his two 
sons Carinus and N umerian. Several nations in thp. 
west having revolted, he sent his son Carin us against 
(hem, and advanced himself against his eastern ene· 
rnies. 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 Numerian ana 
Carin us to secure the empire that was occasioned by 
'he death of the emperor, 

lJioBlc8fttn, vne <-.f the ablest generals of his day, 
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was chOl'len, A. D. 284. In his tim~. the nonlleTn 
barbarians having discovered the want ot'discipline and 
energy in the Roman legions, poured down in swarms 
on the devoted te,.ritory. 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 collf'agues, Constantius Chlorus and Galerius, with 
the title uf Cresars. These emperors I?ained many 
victories over the barbarians, but without the I&lighteSl 
effect in putting a stop to their incursions. 

Dioclesian has rendered himself notorioull by tne 
most furious and persevering persecution of the Chris
tiana, which they were ever called to endllre; but, in 
his effort to crush them, he was as milch disap!",ointed, 
as in his attempts to subdue and restra.in 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. Diocle9ian lived 
in his palace near Salona, amusing himself in the cuI. 
tivation of his garden till he died, either by poison or 
insanity. After tho resignation of Dioclesian and 
Maximian, 

Consiantiu8 CTtlorus and Galerius, the two CEeSars, 
were universally acknowledged as their successors. 
Galerius immediately began to take measures for ulti. 
mately centering the sole government in himself; 
but his arrangements wpre rendered abortive by the 
elpvation of Constantine, the son of Constantius Chlorus. 
Constantius died at York, A. D. 306, having appointed 
his 80n Constantine as his successor. Galerius died 
soon afterwards, and his government was di~tributed 
between Licinius and Maximilln. There were now, 
therefore, four emperors, Maxentius and Maximian, 
who had enter~d into a secret treaty with one another, 
Con~t.antine and Licinius, who were naturally led to 
1\380c1ate for mutual defence against their rivals. 

Maxentius was in possession of Rome, and a stedfast 
supporter of Paganism. Constantine marched acrainst 

. him, a~d ?u~ing his march he made a public prof~ssioD 
of Chflstlamty. Most of his army, it is said. were 
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Christi ami ; and his profession of Christianity, not 
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 cro~, 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 empire still retained it, 
ascendancy; but its armies had lost much of their 
energy. They had been pampered and ruined by 
success, and had taken into their own hands the 
nppointment of the emperors. Constantine having 
built Constantinople, constituted it the capital of 
the eastern portion of the empire, and thus rent the 
empire into two parts. lIe also became professedly 
II. Christian; and his accession drew multitudes into 
the church, mnlly of whom, in all probability, kne,Y 
little of Christianity, beyond the name. 

FOUltTH CENTUR Y. 

Co1tstanti7le nnd 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 contest soon arose, 
which terminated in favor of Constantine. 

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

16* 
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large portion oC hill subjects were already professing 
Christians. 

Another important change introduced by t~is :mperOl' 
was his buildineT Constantinople, and constltutmg that 
city the capitat of the empire, and removing thither 
with his whole court. This measure ultimately caused 
a. division of the empire into the western and eastern; 
,he capital of the one being Rome, and that of the 
other Constantinople. This. result was hastened by his 
dividinO' his empire among his three sons. Constantine 
died, A~ D. 337, and was succeeded by his three sons, 

Constantine, Constantius, and Constans. The weakness 
1)roduced by this divisIOn encouraged the enemies of 
(he empire, who had been restrainea by the power and 
vigour of Constantine, to take up arms. The most 
remarkable and dangerous of these enemies was Sapor, 
king of Persia. He was vigorously opposed by Con. 
stant ius, but with various success, till both parties being 
wearied with the struggle, and new enemies to each 
appearing, tbey concluded a peace. 

In the 111<:'<111 ",hill', Constantine attempted to dis. 
possess his brother Constans of his dominions, but 
perished in the attempt. Constans governed so tyranni. 
cally, that he provoked 1m insurrection, headed by 
Magnellt ius, who commanded the western troops of the 
west. Constans was unprep:lrcd for this insurt"ection, 
and fieri, but Was overtaken and put to death. Mag. 
npntius had now to contpnd with Constantius, the other 
ol'Other. A decisive battle was fouO'ht near the town 
of l\Iursa, on the river DraH', and the army of Mag. 
nentius 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 itself. 
So many well disciplined veterans, as were lost on that 
fatal day, could never be replaced· and never aeTain 
dOd '0 

1 an emperor command an army such as that which 
fell on the plains of Mursa. 

Constantius thus became monarch of the whole 
Roman empire. But the emergencies of the state 
compelled him to nominate an associate. Gallus and 
Julian his cousins, nephews of Constantine the Great, 
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had ueen kept in confinement from their childhootl. 
Gall us was now called forth to br. associated with Con. 
stantius; but conducting himself indiscreetl v, 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 pretpnce that rein
forcements were required in the east. The troops re_ 
fused to march, and Julian, after some delav, sanclionf·r1 
their disobediencf'. A civil war was aV~11ed by the 
death of Constantius, when 

Julian became emperor A. D. 361. lIe had been 
erlucated in Christianity, but had a strong' bias towards 
the Pagan religion and philosophy, While I.e was a 
subject, he continued to prof,!'s Christianity. or at 
least not openly to deny it; but wllPl1 he attainc,1 to 
supreme power, he openly embracer! Paganism. From 
this circumstance he has acquired the name of tlte 
apostate. lIe diu not, however, persccute thr, Christians. 
He had observed that persecution only increased thcil' 
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 disllse, in all its "plendour; also by argu
ing against Christianity in his writings and cOllversa· 
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 resp(·ct. 
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 
ar .. ainst the Romans wita vigour, and Julian marched 
t(; oppose them. On his way, he revived the Pagan 
worship wherever he went, consulted L~:e ancient 
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oracles respecting the event of his enterpru~e, and WIll 

uniformly assured of success. Full of hope and con
fidence, ·inspired by these assurances, he ma~ch:d 
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 re
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 ass~ult, till, at length, Julian, in his eager
nE-SS to repulse on~ of these attacks, was mortally 
wounded, and died the same evening, having reigned 
only twenty months. The army, reduced to great 
straits, chose 

JOL,ian, an able commander, to suceeed him, A. D. 
363. \Vhcl1 Jo\'ian was thus raised to the throne, he and 
his army were in immillt'llt 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 Rom." 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. 

ValclIlill£an was chosen emperor, and then named 
his ~rother V alen~ 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 Val ens, 
advanced lip to the very suburbs of Constantinople, 
defe~ted and killed the. emperor, and then laid siege to 
Adnanople, but were repulsed with great slaughter. 
After their repulse, great numbers of them were 
c~t to pieces by the Saracens, who had come to the 
aid of the Romans. Valentinian continued to make 
hend against the barbarians who invaded his part of 
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the empire, till A. D. 375, when lul died in th .. 12th 
year of his reign. At his death he was succeec!ed in 
the west by 

Gratian, and the western empire being at this time 
without any emperor, he obtained the sovereignty of 
th!,-t also. He was immediately engaged in conflict 
wlth the barbarians, who threatened the empire with 
destruction. Finding himself pressed on all sides, he 
chose TheodoaiU8 as his partner, and committed the 
eo.st to his care. Theodosius was an able general, and 
of generous dispositions. He was a deciaed favourer 
of Christianity, and did much towards the abolition of 
idolatry, destroying the idols and temples of the 
heathens. While Theodosius was employed in com
bating the barbarians in ~he east, Gratian WRlJ attacked 
by a usurper in the west named Maximlls. Gratian 
bad previously given his brother Valentinian (known as 
Valentinian II.) a portion of his dominions. Maximus 
succeeded in putting Gratian to death, and then at
tacked Valentinian. Valentinian 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, and he was afterwards 
beheaded by his own soldiers. Theodosius, who is 
BOmetimes called the Great, divided his empire between 
his two sons, Honorius and Arcadius, allotting the wesl 
to Honorius, and the east to Arcadius. He died soon 
afterwards of dropsy. 

Hon~riU8 and ArcadiU8 succeeded him, A •. D. 395. 
Hon.orius was a weak prince, utterly incapable of COD· 

tending wi~h 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 king of the Goths. He ravaged Greece and 
invaded Italy, where he was defeated by Stilicho, who 
was hailed as the deliverer of Italy. Honorius retired 
to the inaccessible fastn,sses of Ravena, to be secure 
from the assaults of the barbarians, and the efforts of 
his general were confined to the defence of Italy; it 
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beina utterly imposible to protect the more distant pro. 
vinc~s. A most formidable invasion now threatened Rome 
by Rodogaisus or Rodogast, at the head of ari immense 
host of Germans of different tribes. 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 besieging 
army with a trench and rampart, and reduced it by 
famine to a fragment of what it originally was. The 
wretched remnant of it was forced to surrender at dUJ· 
cretion, and sold for slues. Stilicho was thus hailed Q 

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

than the barbarians, namely, his own jealousy and 
weakness. Stilicho, after aU his services, was accused 
of corrupt motives, and put t6 death. This opened 
Italy 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, mas· 
sacreing many of the inhabitants. 

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

FIFTH CENTURY. 

Alaric had taken and plundered Rome; A. D. 410, 
~d Honorins died, A. D. 423. It is not necessary to 
gtTei the names of the different nominal emperors of 
the west, who assumed that title, during the early part 
of this century. None of them ever possessed the real 
goyernment . of the empire, almost every province of it 
bemg now In full possession of the barbarian tribes 
~hat h~~ invaded it. At length, when a youth, called 
ill d.enslon, Augustulus, who had been raised to the 
nomlllal rank of emperor by his father Orestes, a 
general ot the Roman army, Was in possession of th~ 
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title of emperor, Italy was invaded by Odoacer, n 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. AttiIa 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 AtlantiQ. 
It was, however, greater in territorial extent than in 
population and importance. Aretius, the Roman pre
fect of Gaul, who had induced the kings of the Goths 
and Franks to make common cause with the empire 
against Attila, met him near Chalons-sur.Marne, and 
defeated him with the loss of 200,000 men. But AttHa 
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 
an~ 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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POt,' from advancing upon Rome. .A.refius compelled 
him ,0 pass into Gaul, and there Thorismond, king of' 
the (.}Oth8, gave him as signal a defeat as he had 
formerly received from Aretius. 

In 476 a great conflagration took place in Constan. 
tinople in which 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 Gnthl, or Western 
Goths, had done in the West. 

SlXTH CENTURY. 

The we~,;tern empire is now at an end. In the eastern 
empire the chief objPct worthy of attention during thii 
century is the reign of Justinian. He came to the 
throne, A. D. 527. The first enemy thl\t he had to 
encounter, was the Persian monarch. This monarch, 
although successful in one battle, was routed Ilfterwardl 
by the cel£'bratcd Bdis81'ius. The war, howover, WI\:'! con
tinued, with variollS success for many years. During 
this war, one of the greatest civil tUIUUlts, recorded in 
history, took place ut Constantinoplo. It I.>f'gan with 
dille·rent factions in the Circus, but ended in open 
rebel ion. One P31'ty went so far as to proclaim a new 
emppror, and seemed to cnrry 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 
dfeetually quelled the rebellion. 

Justinian now turned his arms against the Vandall 
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, J us
tmian purchased peace with the Persians by paying a 
larg:e sum of money. The same year a body of Huns 
haYing passed the Danube, marched towards Constan. 
tinople, and came within 18 milQs of the city. Tha 



!ndefat!~able and faithful Bclisarius went out against 
them 'v ilh comparati vdy a handful of men, and put 
them to flight. This was his last exploit. On hi" 
return to Constantinople, he was digraced, stripped of 
~is 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 Imder his auspicies, and which have been of the 
most e.:.sential use in arranging the jurisprudence of 
the diflvrent kingdoms of Europe. He also founderl 
the Cht.rch of Saint Sophia at Constantinople, which 
has bebtl oonverted by the Turks into a Mahometan 
mosque, and is still regarded as a master-piece of 
archite(,mre. Justinian died, A. D. 565, in the S3d 
year of his age, and the 39th ('If his reign. 

THIRD ERA. 

Mahomet. 

At this era the W' estern division of the empire was 
no more. Barbarian tribes, from the north and east, 
had burst in upon it, and wcre in possession of much of 
its territory: and Rome itself was governed by a lieu
tenant, sent hy th!) emperor of Constantinople. In 
A. D. 600, Mahomet was preparing to propagate that 
celebrated imposture, which has obtained possession of 
BO large a portion of the human race. 

SEVENTH ,CENTURY • 

This century is remar!mble for the rise of the Hs'" 
netan imposture, which produced important ren:l! 1 

17 



"Ie history of d18 world, during this and the sL.'.:!ceeding 
period. Mahomet was born towards th(;l close of the 
previous century; 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 concei ved 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 
('ra from which they date all events, which is known by 
the name of the Hegira, 01' flight. Mahomet first estab. 
lished his doctrine in Arabia. His countrvmen were 
pre\'iously Pagans, but had received sulTIci,·nt"knowledge 
of Christianity to render manifest to them the absurd ilifs 
of Paganism .. l\fuhol1lPt artfully made such modificalicns 
on the J ['wish and Clll'istian doctrines and forms of 
worship, as to accommodate them to the habits and 
propensities of the c\rabs, and dso 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 Sysklll of conquest, which \\',lS followed 
up by his successors under the name of Caliphs. They 
overran Syria, Persia, Egypt, and Asia Minur, and ra· 
vaged the Greek empire; besieged Constantinople, but 
did not succeed in taking it. They spread themsdves 
along the whole southern shore of the Mediterranean, 
crossed over to Spain, and entered Gaul, but WE're de. 
feated and driven back by Charles :\Iartel. They, 
bowever, established a splendid kingdom in the south 
of Spain, and maintained their ground there till ncar the 
time of the Reformation, when they were finally driven 
out by Ferdinand and Isabella, in the fifteenth centUl'}. 
After the Christian era, towards the beginning .of the 
,eventh century, the Saxon heptarchy was established 
III England, and the various barbarian tribes that haa 
settled themselves in the Roman empire began to assume 
the form of regular states and kingdoms. 
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EIGHTH CENTUR T. 

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

This 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 ovel 
France, Germany, and the northern parts of Italy; anct 
he was invested by the Pope with imperial dignity, ano 
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 uni\'ersity of Paris, 
and various other seminaries; and his attention to go
vernment, and the general improvement of his subjects, 
would have done honour to any monarch in the most 
enlightened ages of the world. 

NINTH CENTURY. 

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

This f}entury is noted in Englith 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 greatest and best of 
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monarch!!. The early part of hi!! reign wa!! mo!!t 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 a time their incursions. Like Charlemagne, 
he gave every encouragement to learning that his means 
enabled him. He founded the university of Oxford, 
and composed more books than most men have done 
whose whole time has been devoted to study. In A. D. 
890, he promulgated a code of laws, which are justly 
considered 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 remarkable 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 modem science 
and 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. 

BLEVENTH CENTURY. 

This 'century is nearly as barren of important events 
fl~ the preceding. It is, however, interesting in the 
hlsto~y of England and Scotland. During the early part or thiS century, the Danes, still continuing their inva. 
81Ons, 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 hi" death, was succeeded in the throne of England 
by his two sons, the one following the other; after 
whom the Saxon line resumed the sovereignty. 

But another enemy, destined to supersede both of 
these dynasties, was now advancing to power, namely, 
the Normans, who had settled themselves on the west 
coast of France. Towards the middle of the century, 
William, Duke of Normandy, invaded England, defeat. 
ed Harold, king of England, at Hastings, ascended the 
Rnglish 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 
~he king of Persia to assist him in his wars, they soon, 
under Tangrolipix, their leader, made themsel ves masters 
Clf Persia. Although they were Mahometans, they scru. 
,led Dot to attack the caliphate, and overthrow it. They 
.lso inuded the Greek empire, ravaged its territories, 
limt did not, till a period considerably later, make them. 
eelns masters of Constantinople. 

FOURTH ERA. 

The Crmadu. 

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 posses • 
• ion of Asia Minor, Syria, and some provinces to the 
eastward. The Turks also were ~ahometans. Pales. 
tine and Jerusalem were thus in possession of the 
enemies of Christianity. 

\7'1" 
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TWELFTH CENTURY. 

Ever since the rise and rapid extension of Mahometa;,·_ 
ism, Jerusalem and Palestine, localities that were endeart-4 
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 
nermitting 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. 
mg under the banner of the cross, had advanced into 
Syria. The first of the armies that went upon this ex· 
pedition, being without arl'8ngement, or generals pas. 
sessed of military skill, and necessarily plundering the 
country on their route, were massacred, or perished, 
with the exception of about 20,000 men, before they 
reached Constantinople; and these, crossing into Asia, 
were met by the Turkish army, nnd totally defeated. 
That army was followed by one better organized, under 
the command of Godfrey of Bouillon, who defeated the 
Turks in seyeral b1ttles, and at length succeeded in 
taking Jerusalem, which the cl'lls~del's held for neady a 
century. Godfrey was elected king of Jerusalem A. D. 
1098. These crusades were repC':Jted from time to time 
for about l;j() years, till seven armies h:1'1 found their 
graves in the plains and mountains of the cast. 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 remains of the civilization and polish 
of the Greeks, and of' the Roman empire, still linf?ered,_ 
brought along with them a relish for more polished 



'lnanners than those to which tlwy had been accustomed 
at home. Hence it is, that almost immediately after 
the crusades, ancient literature and the fine arts began 
to be cultivated sedulously in Europe. 

The connexion also of warlike operations with Chris. 
tianity, however incongruous the admixture may appear, 
had the effect of infusing more of humanity and upright 
generous principle into the operations of war, than the 
ancient Pagan empires and states had any conception 
of. 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, 
llarticularly women, and e\~CIl childrL'll, 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 unmingled atrocity, such deadly treachery, such ex· 
tensive and cold-blooded massacres, as we read of in 
every page of ancient history. 

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

THIRTEENTII CENTURY. 

The crusades still continued till the middle of this 
century; the last, which totally failed, having been 
undertakf'n by Louis IX. king of France, called Saint 
Louis in A. D.1270. This century is chiefly 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 till the present day. Othman, 
also, at the head of Turks, folhlded the Ottoman em
Dire. Edward I. of England, about the close of this 
eenutry, attempted to bring the Scottish monarchy 
'loder his authority. 
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'OURTE&~TH CENTURY. 

The commencement of this century is marked by the 
~cotch achieving their independence at .the battle of 
Ballnockburn, 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 pennanent result. Towards the end of the 
eentury, another Tartar leader, Timour Beg, known 
usually by the name Tamerlanc, overran the middle 
and west of Asia, carrying desolation and destruction 
where\'er he went. He laid the foundation of the Mogul 
empire in Hindostan. Delhi was taken by him A. D. 
1398. In thi1! century the dawn of literature becomes 
manifest in Europe. Petrarch, Boccacio, and Froissart, 
em the continent; Geoffry Chaucer in England; 
and Abulfeda, an Arabian geographer and historian, 
flourished. 

FIFTEENTH CENTURY. 

In this century commenced that conflict, known in 
'Iistory by the name of the Reformation, which resulted 
in many uf 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 orthe Reformation. 

In the history of England, the early 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 Are, who believed that 
she was called by heaven to achieve the deliverance of 
her country, and who infused into the armies <If 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 hR5tened the 
expUlslOn 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. besicO"ed 
Constantinople, and, after an obstinate sieO"e, succeeded 
in taking it, A. D. 1453, the Greek e~peror beinct 
,lain, 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 Ameri9R by 
Chdstopher Columbus, A. D. 1492. 

FIFTH ERA. 

Charle3 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 Tamerlane, embraced a larger 
extent of territory, than any of thc 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, 
whioh, 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 trt of printing ha~ b:-en 
discovered about the year 1440, and was now begmnmg 
to assume that influence over human affairs, w,hich has 
been so wonderfully developed in thA present day. 
Statuary, painting, and architecture, And reached their 
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hiuhcst eXClellence in Italy, under Leonardo da Vinci 
Michael Angelo, Raphael, Titian, COl'regio, and othPrs. 

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 unfolderl 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. 

SIl:TEENTH 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 
otT by a new object of a different discription, namely, 
the dissemination of the doctrines of the Reformation, 
followed by the struggle for ci vii liberty that immediately 
ensued. The crowned heads of Europe rf'garded the 
introduction of any political or religious doctrines into 
their dominions, without their consent, as a dangerous 
l,ncroachment 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 than those which 
stain the pages of ancient pagan history. 

Towards the commenccment of this century, Charles, 
king of Spain, was elected emperor of Germany, and 
being an able an ambitious prince, he made use of his 
great power to attain to supreme influence in Europe. 
He was steadily resisted by Francis I. of France. After 
an active enterprising reign, in the latter part of which 
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h£l met wi,h many dieappointments, he at length resigned 
hi .. crown, and retired into private life. 

This century is celebrated in English history, chiefly 
by ~he reign of Elizabeth, the attempt of Philip of 
Spam to subdue England, and the total destruction of 
his fleet, which he had boastingly called the Invincible 
Armada. 

SEVENTEENTH CENTURY. 

This century is marked by the struggle tor civil liberty 
in England with the kings of the Stuart family. Charles 
I. had imbibed higher ideas of royal preroO'ntive than 
the people were disposed to submit to; and after yarious 
attempts on his pa rt to establish an independent unde
fined right of taxation, which was steadily resisted, the 
contest broke out into a civil war, and the result was, 
that Charles was defeated and beheaded, and a kind of 
repu blic established, with a protector, who, in fact, pos
sessen all the authority of royalty. On the death of 
GromwelJ, the protector, the people of England were dis
posed to return to their former monarchical government, 
and Charles II. the son of the former Charles, was restored 
to his hereditary dominions. On Ius death, James, his 
brother, succeeded him; but manifesting a disposition to 
exercise the absolute 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 and was also his nephew, was 
called 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 Continent of EUfope, this century is celebrated 
for the wars waged by Gustavus Adolphus, the Swedish 
monarch, against the emperor oj Germany. Gustayus 
natHed the ablest generals of the empire, gained several 
battles, till, nt the battle of Lutzen, A. D. 1632, he 
":as slain, although his troops gained the victory. This 
c:entury is also celebrated for the reign of Louis XIV. 
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of FTllnce, which may be regarded M the AUgUsWl 
age of French literature.' 

In the east of Europe, the Turks were pressing upon 
1he Christian states. Their armies had advanced to the 
neighbourhood of Vienna, where they were defeated 
oy John Sobieski, king of Poland. 

While the southern parts of Europe were thus 
occupied, a power was rising in the north, which wall 
destined 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 10 

eminence, were not conquest; but the introduction 
into his dominions of civilization, nnd of the arts and 
scienoes. By these means he rendered available tbe 
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 several 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 also directed to the Wal 
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of Frederiek Third, king of Prussia, with the German 
emperor, for the possession of Silesia: and the rise of 
~he 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 replace 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 politic<ll 
condition of the world. Amidst the agitation and con
tentions on the subject of religion in England, during 
the reign of Charles I. and II., 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 cir~um~tances for increasing, the 
colonists did increase with unexampled rapidity, and 
800n 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 drove the settlers 
in America into open revolt. A wnr ensued, in which 
the Americans were aided by the French, arid 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 the American revolters, ret~rned to France. 
. 18· . .•. 

i. !' 
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Htrongly imbued with the principles of civil liberty, 
and much predisposed to resist the despotic authority 
of their own monarchs. Accordingly, almost imme
diately after the terrnination of the Anglo-American 
war, a revolution began in France, which did not 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 
!:lommenced a system of encroachment on the neigh
bouring states, the results of which belong to the history 
Df 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 any of the 
otber powers of Europe, she was immediately able to 
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 extended her 
authority and influence over a vast territory in India 
aud 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 Consul; 
and, in consequence of a series of victories, possessinrr 
,he chief influence in Europe. Britain, his great op~ 
pone.nt, i~ mist~ess of the sea, !lnd possesses a large 
empIre m India, the 'Vest Indies, and Canada, with 
many important colonies, and military stations in 
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rarious parts of the world. Spain and Portugal are in 
possession of extensive empires in South America. 
Three new important states have arisen sinoe 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 civilized 
nations of Europe. Prussia, also, from being an 
electorate of the German empire, has become an inde. 
pendent kingdom; and Austria has acquired extensivv 
territories. 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 dissolution. StiB 
further to the east, Russia is encroaching on the mOfS 
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, or under British influence. 

NINETEENTH CENTURY. 

The French republicans had, at the close of the formel 
century, entered on a career of conquest and aggran. 
dizement, and having taught the people to regal" 
military exploits as the glory of France, laid open thei! 
republic to be subverted by any military leader of 
sufficient talent to command the admiration of ths 
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 so dazzled the 
people by what they were taught to regard as the glory 
of his exploits, that he attainell to the chief power in the 
republic, which he soon overturned, and was crowned 
emperor. 

As he rose by his military tal~nt, he could maintain 
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!tis ground only by the same means. He carried for
ward the system of French aggrandizement which the 
republic had commenced, till the grcater 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 Europe, and obtained possession of a large 
proportion of the commerce of the world. The powers 
of Europe had heen 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 European 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 ~T aterloo, and there totally 
r?uted, A. D. 1815. The result was, that he again re
signed the crown, surrendel·ed himself to a British ship 
of war, was sent to confinement to St. Helena where he 
remained till he died, A.D. 1 '321. The Bou;bons were 
then recalled to the throne of FCtner>. 
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''I'h18 century has already also been oistinguisOOd by 
the rise of several independent states in South America. 
The colonies of Spain and Portugal, which had 10nO' 
been impatient of the rigorous control exercised ove~ 
them, finding that the convulsions of Europe opened a 
favorable opportunity of attaining to independence, 
promptly availed themselves of it, and successfully re
sisted all attempts of the parent countries to maintain 
authority over them. 

There are three features of this period, 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 uni
verse; subjected the various heavenly bodies to weight 
and measurement; and accounted with mathematical 
precision, not only for all the phenomena known to the 
ancients, but for ten thousand other phenomena, that 
have been discovered by the more powerful instruments 
which Optics have plac;:ed at her disposal. Mental 
phenomena, also, and all departments of knowledge, 
that relate to the direction and cultivation of the 
understanding, have been invr·stigated on the principles 
of sound philosophy; and many important practical 
truths have been established. Natural 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. Machinery, in every department 

18* 
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of labour, has been carried to great perfectIon. '] One 
invention of the steam-engine has placed 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 lalld 
carriage, with the most gratifying results. The mote 
delicate machines, too, such as clocks and watcht:s, 
although not the invention of this last period, have been 
brought to high perfection in it; and the recent dis
covery of gaR-light has added much to the comfort alJd 
safety of cities and towns. The power of intellect, that 
is still employed in improvements in every departmem 
of art, is unexampled in the history of mankind. 

The second feature of this period~ to which we have 
alluded, is the great progress that has been made in 
translating the Sacred Scriptures into the various lan
guages of the world. The Scriptures had been pre
viously translated at different times, into most of the 
languages of Europe, and had existed from a very earl} 
period in Syriac, Arabic, and Coptic; but a greal 
addition to such translations, chiefly into eastern lan
guages and dialects, belongs to the present period. 
Men of different nations have thus been furnished with 
opportunities of becoming acquainted with each other'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 the amazing faci
lities for communication among the different nations of 
the world that- are now in progress, it is impossible to 
form any conception of what may be the result. 

The third remarkable feature of this period, is the 
abolition, first of the slave trade, and 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 mine~, and otherwise to rencier their new acquisitions 
profitable! before Ii sufficient popUlation had grown up 
on the ~oll ~or these purposes. 'Vith this intent, they 
sent their ShipS to the coast of Africa. to ~f't. as they 
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could, men, women, 01' children, and convey them across 
the Atlantic, to the European settlements, The prose· 
cution of this nefarious traffic created a mass of human 
misery, partiy in Africa, partly during the middle pas. 
sage, and partly in America, such as scarcely had at 
any former period been known: and it is humiliatinO' to 
think, that the agents and abettors of this traffic ,~ere 
natives of countries professing to have adopted the 
benign principles of Christianity. 

The zeal of a few benevolent individuals was chi-efly 
instrumental in opening the eyes of the British publio 
to the enormous crimes, to which they were rendcring 
themselves parties, by sanctioning tho 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 slayery 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 av,reed to ad. 
vance to them twenty millions of poundsJ<,{f'.{l~r.g, tQ set 
the wretched captives at liberty. 
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SECTION III. 

STRODUCTION TO VEGETABLE PHYSIOLOGY. 

hIE first distinction to be attended to between minerals, 
lind beings endowed with life is, that the latter are 
formed with oro-ans adaptEd to fulfil the se\'eral func
ti0ns for whicl~ they were destined by nature. These 
organs difler, not only in form and structure, but more 
or less, in the materials of which they are composed: 
organized beings are generally of 11 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
larO'ed or diminished, either by mechanical or chemical 
ch~nges; minerals may be augmented by the addition 
of similar particles, or by chemical combinations with 
substances which are dissimilar; but thcy have no 
power to conYf~rt 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, woat is the principal 
Jistinction between the two cLa~ses of organized beings 
-the animal aAd the vegetable creation. 

Animals are p~'ovided with a cavity, called a stomach, 
in which they deposit a store of food, whence they are 
continually deriving nourishment. This organ is eSSf'II
tial to animals, as they are not constantly supplied with 
food: they find it not always beneath their feet· they 
tRust wander in iOOt"ch of it; and Wet'e they,d ~ 
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they would be frequently in danger of perishing. 

Vegetables have no stomach; they do not requir6 
such a magazine, since they find a regular supply ot 
nourishment at the extremity of their roots. The food 
of plants is not of a complicatcd 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 may 
exist in plants something corresponding with the 
nervous system in animals. There 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 
ndministered to dilferent plants, either by watering 
them with, or steeping the roots in, infusions of these 
poisonou5 plants. The universal elfect 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 oI 
:Jestroying the animal fibre, or of illjuring the fram~ 
but through the medium of the nl'rves, we may be lett 
10 suppose, that certain organs mllY exist in plants, with 
which we are totally unacquainted, and which bear 
Ilome analogy to the nervous system in animals. 

It is certain that some plants possess a power of 
irritability or contractibility. There are some flowers, 
/Juch a's those of the barberry", whose stamens will bend 
and (old over the pistil, if the latter be pricked with n 
needle; and the~e is one instance of a plant the leaves 
of which move without any assignable cause: this is 
cke "~anJm gyraMj w},ich grows only {,1ft th9 oonks 
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of the Ganges. It has three leaflets Oll eaeh footstalk, 
all of which are in constant irregular. motion. The 
leaves of the sun-dew, near 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 closes, and 
holds it fast, till it dies. Plants in general, turn their 
leaves towards the light; and, when growing in a room, 
they spread out their branches towards the windO\vs, as 
if they were sensible of the benefits they derive from 
ight 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 i~ 
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 other phenomena, exhibited by 
plants, do not permit us posilively to say, that plants 
are wholly devoid of sensibility; but the evidence 
against that opini')n is so strong, as to amount almost to 
proof. Had Providence endowed plants with the sen
sations of pleasure and of pain, it would, at the same 
time, have afforded the means of seeking the one, and 
of avoiding the other. Instinct is given to animals for 
that express purpose, and reason to man; but a plant 
rooted in the earth, is a poor, patient, passive being: 
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 hygrometic power: these 
properties may continue after death. Secondly, those 
whICh relate to their vitality; such as contractibility; 
which, consequently, can exist only in the living state. 

ThQ elementary organs of vegetables are or three 
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kinds. First, the cellular system; consisting of minute 
cells, of an hexagonal fi)nn, apparently closer! and 
separated by their partitions, 80111i.'what simil:u to the 
construction of a honeycomb. Those colls in plants 
are marked by small spots, which have beell 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 designf'rI. 

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 fref[uently difficuh 
to examine the structure of their parts, \\ ith a sulllcient 
degree of accuracy, to be able to asc~rtain their func
tions. It has long been a disputed point, whdher the 
sap ascends through the vascular or the cellular :system 
of organs; the latest opinion is, that it passes through 
neithet'; but that it rises through the insterstices which 
separate the different cells. 

The third system of elementary organs, is the 
tracham; so called from their conveying air both to 
and from the plant; they are composed of very minut(} 
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 cell iliaI' 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 or 
branch of a tree cut transversely, consist of different 
zones of fibres, ea.ch the prodllCt of one yea.r'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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ond flowers, with the exception of the pistils and an. 
Ilers, as well as the mcm and branches. The cuticle 
.f a young shoot, ;tfter it has been for some time exposed 
lJ the atmosphere, becomes opaque, dries, and being 
!Lstended by the lateral growth of the branches, splits, 
.ud after a year or two, falls off. A second membrane 
is chen formed, by the desiccation of the external part of 
lhd cellular integument; but it differs from the former, 
·In being thicker, and of a coarser texture. This en· 
Telope is distinguished from the former by the name of 
epidermis. 

ROOTS. 

The root not only supports the plant by fixing it in 
the soil, but affords a channel for the conveyance of 
nourishment. At the extremity of each fibre of n 
root, there is an expansioll of the cellular integument, 
culled spongiole, from its resemblance to a small 
sponge; being full of pores, it absorbs the water from 
the soil. There ure 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 spongioles at the extremities. It would be useless 
for them to be fumishod with evaporating pores, since 
they are not exposed to the atmosphere, where alone 
evaporation could lake 'place. 

The tendrils of vines, and of other climbinO' plants, 
which serve to fix them against a wall, or the trunk of 
a tree, cannot be considered as roots; since, though 
hey answer the purpose of sustaining the plant, they 
u·e unable to supply it with nourishment. But there 
He some parasitical plants; such as the misletoe, which, 
/laving 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 
toil: yet, as the absorption in this case IS not carried 011 
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Py the regular mode of spongioles, the fibres are not 
denominated roots. 

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

Absorption does not immediately cease upon tll, 
death of a plant, as the blood ceases to circulate upon 
the expiratic.l of animal life; but when the vessels; 
through which the fluid should pass, have lost theil 
vital energy, that susceptibility of irritation and con
traction, which enabled 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; and that nourishment, which was designed to 
sustain life, now serves only to accelerate disorga
nization. The fluid is, how(,ver, still pf'rforming the 
part assigned to it by the Creator; for if it be necessary 
to supply living plants with food, it is also necessary to 
destroy those which hu,·e ceased to live, in order that 
the earth may not be encumbered with bodies 
become useless, and that their disorganizcd particles 
mtly contribute to the growth of living plants. Thus, 
the putrefaction of leaves, straw, &c. which reduces 
the bodies to their simple elcments, prepares them 
to become once more component parts of living 
plants. 

Botanists distinguish several kinds or 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 cl"adicate such ronts, a successiol1 
of bunches of fibres are met '''ith, springing from an 
apparent root which grows horizontally, and appears 
to be endless. This long horizontal fibre is, however, 
not a root, but a !mbter aneous branch, for it has La 

l!) 
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spongiolcs: the rcal roots are the small bundle of fibreil 
which spring from it. Such a root is very tenacious of 
life, as any portion, in which there is an articulation, 
will grow. The ox-eye, whose strong penetrating root!, 
strike deep into the earth, furnishes an example of the 
radixfus!forrnis, or spindle-shaped. It is also called tho 
tap-root, from its tapering so considerably towards the 
end. The radix bulbosa, or bulbous-root, such as that 
of the lily, the hyacinth, or the onion, is improperly so 
called, for the tufts of fibres, pendant from the bulb, are 
the 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 
such as have fleshy knobs, or tumours. In all cases 
they are t') be considered as reservoirs of nourishment, 
which enable the plant to sustain the casual privations 
of a barren or dry soil. 

The root of the orchis is deserving of notice, from its 
singularity. It consists of two lobes, somewhat similar 
to thc two parts into which 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 spt'ing 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 eithcr annual, biennial, or 
perennial. To the first belong plants the existence of 
which is limited to one season, such as barley, and a 
vast number of garden and field flowers. The biennial 
root produces, the first season, only herbage, and the 
following summer, flowers nnd fruits, or seed; ailer 
wh~ch ~t perishes: To. the p:rennial belong p'ants 
WhICh lIve to an mdefimte pflrlod, such as trees anil 
shrubs. 
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STEMS . 

. Every plant has a stem through which the snp 
cIrculates, and from which the leaves and flowers 
spring. This stem is not al ways apparent: it is somp. 
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· diflerent: 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, fJ'Ol11 their sC(·d 
having only one cotyledon, or lobe; and those which 
grow externally, called exogenous, or dicotyledons, from 
their seed having two lobes. 

Thel;e is a third class, denominated acolyliCdons, 
which have no cotyledons, and no vascular sys.tem, such 
as fungi, lichens, &c. 

The date, the palm, and the cocoa.nut tree, the 
sugar cane, and most of the trees of tropical clirnates, 
beIl)ng to the monocotyledons, or endogenous plants 
Th"f~ir 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 cert'\in 
height, and there stops; layer after layer grows in the 
interior of this hollow stem, till at length a period 
arrives when the o'uter coats il.l·ti' so hard~led and dis. 
tended, as to yield no longer, the. stem has then 
attained its full growth in horizontal dimensions, and 
offers a broad, flat circular surface to'vie'~' which has 
scal'cely risen in height abov, the level of the ground. 
In this stage it resembles the stump of the trunk of 8, 

tree, which has been cut down. The following spring, 
there bein/Z no room for II. new laver of wood to cytend 



it!'!elf horizontftlly, it shoots up from the centrc of the 
stem vertically;' fresh layers every year successively 
perforate this central ~hoot, till it becomcs hurd, COllI-

pact, and of the same horizontal dimensions us the base; 
the second period or 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::>rt of cabbage 
nt the top of the tree, on cutting off which, the tree 
perishes. 

Endogenous plants have no real hark, the external 
conts of wood are so much haroened as to rende-r such 
11 prescrvation unnecessary. \VhCll an European wood
cutter begins to fell a tree of this description, he is 
quite astonished at its hardness. "If I have so much 
difiiculty with the outside," says he, "how shall I evcr 
~et through the heart of the wood 1" But as he pro
ceeds, he finds, that, contrarv to what he has been ac
customed to, it gets softer. ~rhis 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, alld 
bulbous roots, are all endogenous. Some of these senli 
forth shoots, but they are not from the stem, hut 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. 
~lllS ~oft, pul py bod y, dol'S not grow or increase in 
size WIth the tree, but retains the sarna dimensions it 
originally had in the young stem .. 
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The first layer, surrounding the central pith, grows 
freely during a tweh'emonth, but the foIlowin(T year it 
is enclosed by a new layer; being, by the pr~ssure of 
this layer, prevented from extending laterally, it make!! 
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 year, so that the stem grows 
in height, at the same time that it increases in thick
(lcss. 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. Prcvious 
to this period, the layers bear the name of albumum, 
signifying while 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 endogerwus, it. 
layers growing intemally: the new soft coat of bark, 
therefore, lies immediately in contact with the new soft 
layer of wood. The outer coats of bark, when they 
become too hard to be further distended by the pressure 
~f 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 hIlS b~en traced within 
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the stem, and found to ascend almost wI-JOlly in the 
Illhurnum, or young wood, and particularly in the 
latest layers. 

THE FUNC'rIONS OF LEAVES. 

If the leaves of a tree be stripped off, the fruit comes' 
to nothing, which is exemplified every year in goose
berry bushes, the leaves of which nave been devoured 
by caterpillars; and though the fruit-trees of warm 
climates, partly naturalized with us, gmpes and 
peaches, for instance, ripen their fruit sooner, perhaps, 
if partially deprived oftnerr leaves; yet irthat practice 
lie carried too faJ', the fruit perishes. The white mul
berry, indeed, cultivated in the south of Europe, for 
the food of silkworms only, bears wonderfully the lo~ 
of its foliage three or four times a year. 

These facts have led some to think, that leaves were 
mlOlrely a clothing, or a protection against cold and heat. 
Though this is undoubtedly true, still it is n very small 
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 leaRy 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 same 
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. 
. Th~ g~eat 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, scal"celyany 
alteratlon was observable; but in a rainy night it gained 



two or tlll'ee ounces. The cornelian cherry is most 
relllarkable in this respect: the fJuantity of fluid which 
evaporates from its lean's, in the course of twenty-four 
hours, is said to be nearly efJual to twice the weight of 
the whole shrub. 

The perspil'Ution of aquatic plants seems to be re 
markably copious. Of these some grow constantly 
immersed in water. Theil' leaves are peculiarly 
vascular, and dry very quickly in the air, withering in 
a few minutes after exposure to it. Other aquatics 
float with only the upper surface of their leaves ex
posed to the ail', which surface is so contrived, that 
watel' will scarcely remain upon it. These leaves, 
though extremely juicy, dry with great rapidity, as 
does every part of the plant, when gathered. It is 
pl'Obable that they imbibe copiously by their under 
sides, and perspire by their upper. 

Light has a very powerful effect upon plants. The 
green colour of the leaves is owing to it, so that plants 
raised in the dark, arc 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, and hurtfully upon the under side; hence, the 
formel' is always turned towards the light, in whatever 
I)iluation the plant may happen to be placed. Plants, 
III a hot-house, present the fronts of their leave~ to the 
side where there is most light, not to the quartet' where 
most ail' is admitted, or to the flue in search of heat. 
h has been found, that vine leaves turn to the light, 
even when separated from the stem, if suspended by a 
thread, 

NOI' is this effect of light reculiar to leaves alone_ 
Many 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 ab
sence of whose beams, matly of them do not expand 
their blossoms at all. The stately annual sun-flower 
displays this phenomenon more conspicilously, on 
Ilccount of its size; tho flower follows the sun all day, 
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and returns, after sunset, to the east, to meet hill Ilun· 
heams in the morning. A great number of leaves, 
likewise, follow the sun in its 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 tolcrably well understood. It is agreed, that in 
(hc day timc, 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 
(he breathing of animals, in a confined spllce, produces 
tlO much of this gas, that neither of these operations 
can go on beyond a certain time; but the air so con· 
(aminated, serves as food for vegetables, the leaves of 
which, assisu-d by light, soon restore the oxygen, or, 
in other words, purify the air again. This beautiful 
disco\'ery 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 thc dark, plants gi VI' out carbonic acid, Ilnd absorlt 

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 tnfling, especially in those climates, in which tho 
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, ~ow the peculiar secretions of different specie!>, 
and tnbes 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 
ewe.et, and.nutritious, herbage should grow, am~ng the 
lend crow. foot, Rnd aconite :-we find oUl"sel,,<,s 



totll.lly unable to comprehend the existenco of such 
wonderful powers in so small, and, seemingly, simple 
an organ, as the leaf of a plant. The agency of the 
vital principle 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 hitherto been from re
moving this veil, that they have not even been aule 
to approach it. All these operations, indeed, are 
evidently chemical decompositions and combinations: 
but we neither know what these decompositions and 
combinations are, nor the instruments in which tiwy 
take place, nul' 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 II. 

branch, or stem, in spI·ing, just before the buds open: 
or in the end of autumn, though less copiously, after 
a slight frost, yet not during the frost. It has always 
been observed to flow from the young wooa, or 
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 birch 
also affords much sap. It flows equally upward and 
downward, from a wound. 

This great motion, called the flowing of the snp, 
which is to be detected principally in the spring, and 
slightly in the autumn, is, therefore, totally distinct 
from that constant propulsi8n of it going on in every
growing plant. 

This flowing of the sap has been thought to demon. 
8trat& a circulation; because, there being no leaves 
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at the time to carry it off by perspiration, it iii evident 
that, if it were at these periods running up the sap 
\'essels, it must run down again by other channels. 
But as soon as the leaves expand, its motion is 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, is 
nothing more than a facility of the sap to run, owing 
to the peculiar irritability of the vegetable body, at 
that period; and 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 leavt's expand, insensible perspirutioll 
takes place, very copiollsly, chiefly from thosp. organs; 
but also, in some uegree, fi'om the bark of the young 
stem and branches. The perspiration of some plants 
is very great. The large annual sun-flower is said to 
per5lpire 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 n 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 roots frequently contain 
these fluids, in the most perfect state; nor are they, in 
such, confined to the bark, but deposited throughout 
the substance, or wood, of the root, as in rhubarb and 
gentian. 

Gum, 01' mucIlage, a viscid substance, of little 
flavour or smell, and soluble in water, is a very com
mon secrntio.n. When superabundant, it exudes fmm 
many tree::., m the form of large drops, as in the plum, 
cl~erry, and p~a.ch trees, and different species of tho 
mimosa, or sensltlve plants, one of which yields the gum 
arabic! oth.ers the gum senegal, &c. 

Resm IS a substance soluble in spirits, as the 
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.urpentine of the fir and juniper. Most vegetabl'l 
exudations partake of a nature between resin and 
mucilage, being partly soluble in watf'!", partly in 
spirits; and are thercfcre called gUlll-resins. • The 
more refined am! volatile secretio~~, 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 effluvia 
of flowers, some of which, capable of combination with 
spirituous fluids, are obtainable by distillation, as those 
of the lavender and rose. 

Acid secretions are well known to be very general ill 
plants. The astringent princi pIe is a species of acid; it 
may be derived from various sources-for instance the 
tanning from the oak, willow, &e. An acid is fOUl]ll 
united with even the sugar, in the sugar cane. 

Sugar, more or less pure, is very genr'rally found in 
plants. It abounds in various roots, as the can'nt, beet, 
and parsnip; and in many plants of the gmss or cane 
kind, besides the famous sugar cane. 

It is curious to observe not only the various 
secretions of diflerent plants, by which tl)('!' diffr·r 
from each other in taste, smell, qualities, and medical 
virtues, but also their great number, and striking 
difference, frequently in the same plant. Of this, the 
peach tree affords a filluiliar example. The gum of 
this tree is mild anrl mucilaginous: the bark, leave~, 
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, mucilagr, and sugar, 
but with its own peculiar aromatic and highly volatile 
secretion, on which its fine flavolll" depends. How 
far are we yet from understanding the ngetable body, 
which can form, and keep separate, such distinct and 
discordant substances! 

The odour of plants is, unqllestionably, a volatile, 
essl"'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, ~o 
universal in their herbage; but we may gratefully 
acknowledge the beneficence of the Creator, in clothirtg 
the earth with a colour the most pleasing, and the least 
fatiguing to the eye. We may be dazzled with the 
brilliancy of a flower garden, but our eyes repose at 
leisure on the verdure of a grove or meadow. 

Abridgedfrom 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 monopetalous. When the petals 
first burst from the calyx, and expand in aU their 
beauty, they still serve to protect the central parts of 
~he flower. They are at first curved inwards, forming 
!I. concavity around the delicate organs which occupy 
~he centre. This not only shelters them from ex
t~rnal injury, but. reflects the su~'s rays upon them, 
lIke a concave mIrror; thus rearmg them as it were 
in a hot-house. When these parts are fuU' grown th~ 
arti~ci?l heat .being no longer necessary, and'the 
admISSIOn of lIght and air, being not only safe but 
advantageous, the petals expand; leaving the internal 
organs exposed to the free agency of these elements. 

At the bMe of the petals is generally situated an 
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organ called the nectary. This IS the store whencB 
the bee derives honey. 

The most important parts of the flower Rre 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 ovary, or 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 bears 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 anther, filled 
with pollen, which is a species of dust or powder. The 
anthers, when ripe, burst; and, being more elevated 
than the stigma, shed their pollen upon it; without 
which no seed can be perfected. 

In some vegetables the stamens are in one flower, 
and the pistils 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 
cultivation, have stamens, those having pistils being 
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 '"hich are cultivated, so that the pollen 
comes in contact with the pistils, and fertilizes th~ 
flower. 

There were two remarkable palm-trees in Italy. The 
one, situated at Otranto, had no stameRs; the other, 

20 
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at Bl'indisi, whioh is about forty miJ.es 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 tbe 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, is 
the sale end and aim of all the parts of fructification. 
It consists of several parts, the most ~ssential of which 
is the embryo, or germen, ealled by Linmeus, corcu/um, 
whence the life and organization. of the future plant, 
originate. 

The cotyledons, or seed lobes, are immediately 
attached to the embryo, of which they form, properly 
speaking, a part. They al"e commonly two in number, 
and, when the seed has sufficiently established its rootl, 
gellf"rally rise out of the ground, and form a kind de 
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 imparte.d for'th~ 
perfecting of its internal parts; it is also the point 
through whioh the radical is protruded in the first stage 
of germination. 

There is no part of the vegetable kinO'dom, which 
offers so many striking proofs of admirabl~ contrivance 
as the seed. The care, which·Providence has bestowed 
ttpon it, is astonishing. . 

Independently of the innumerable means which nrc 
adopted for maturing and protectinl)' the orgabs, on 
which the production of the seed depends;' and 'which 
form part of the system of pl'ovision.for perfecting it-

_ ...... 
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independently, too, of the countless contrivances, some 
highly artificial, for the immediate purpose of perfecting 
it,-the mode in which this organ is presert'ed after it is 
matured, evinces consummate care and wisdom. Some
times it is packed up in a capsule, a vessel composed of 
cough 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 syrup, contained 
within a skin or bladder: at other times, as in apples 
and pears, it is embedded in the heart of a firm fleshy 
substance; or as in strawberries, pricked into the sur. 
face of a soft pulp. These, and many oth(,r ,,;nicties, 
exist in what are called fruits. In pulse, and grain, and 
grasses ;-in trees, and shrubs, and fiowers,-the variety 
of the seed-vessel is incomputable. \Ve ha\'e the 
seeds. as in the pea-tribe, r~gularly disposed in parch
ment pods, which completcIy exclude the \'-et; the pod 
also, not seldom, as in the bran, 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 
pines, between the hard and compact scales of a cone; 
or barricadoed, as in the artichoke and thistle, with 
spikes and pl·iekles; 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 
attllched to the stem, according to an order appropriated 
to each plant, as is seen in severJI kinds of grain and 
of grasses. 

Equally numerous and admirablf) nre the contrivancp-s 
for dispersillg seeds. lVho has not listened, in a calm 
.md sunny day, to the crackling of furzc-bushes, cansed 
~y the explosion of their little elastic pods, 01· watched 
me down of innumerable seeds floating on the summer 
oreeze, till they are overtaken by a shower, which 
moistening theil· wings, stops tllfir further flight, and 
nt the same time accomplishes its final purpose, by im
mediately promoting the germination of each seed in 
the moist earth? 

How little are children Ilware, as they blow away the 
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~eds of the dandelion, or stick bur~ in sport on eaol 
ether's clothes, that they are fulfilling one of the grea 
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 conditiOll 
perfectly 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 if: 
part only devoured. 

The ocean itself serves to waft the larger kind 01 
s('cds from their native soil to far distant shores. 

M'CULLOCH'S Course of Rr.adinlJ. 

ANnlAL LIFE. 

Living bodies are usually divided into the animal and 
vegetabl!l 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 unde.
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, it is true, exists in all animal bodies, 



but nl1 vegetable~, likewise, contain it, and some in con. 
siderable quantities, as the extell~ive classf's ofJungi anf) 
cruciformia; in caJein, a principle extracted from coffee 
there is actually a greater amollnt of it, than in mos; 
animal substances. Circulation is not found to exist in 
the lowest class of animals. As for respiration, tho 
leaves of plants so exactly resemble, in their action, tho 
lungs of animals, that they are now familiarly spoken of 
by vegetable physiologists as respiratory orO"ans. 

'Vhat life is, we know not; what life do~s, we know 
well. Life counteracts tlte laws 0/ gravity. If the fluids 
of our bodies followed the natural tendency of fluids, 
they would descend to our feet, when we stood, or to our 
backs, when we lay. The cause, why they do not, may 
be referred immediately to the action of the heart and 
vessels; but it is evident, that they derive that power 
from life. 

Life resists lhe effects rif mechanical pOfDers.-Friction\ 
which will thin and wear away a dead body, actually is 
the cause of thickening a living one. The skin on a 
labourer's hand is thickened and hardened, to save it 
from the em~cts of constant contact with rough and 
hard substances. The fl'et of the African, who, without 
any defence, walks over the burning sands, exhiIJit 
always a thickened covering; and a layer of fat, a bad 
oonductor of heat, is found deposited between it, and 
the sentient extremities of the nerves.-Pressure, which 
thins inorganic matter, thickens living matter. A tight 
shoe produces a corn, which is nothing more than a 
thickened cuticle. The same muscle, that with ease 
raised a hundred pounds when alive, is torn through by 
ten when dead. 

Life prevents cllemical agency. The body, when leO 
to itself, soon begins to putrefy; the several parts of 
which it is composed, no longer under the influence of 
R. higher controlling .po,",:er, yjeld to their chemi~aJ 
affi,nities; new combInatIOns arc formed; ammoma, 
sulphurrtted, with car~uretted ~ydrogen, and oth~r gases 
are given off, and nothIng remaInS but dust. ThIS never 
happens during life. 

Life modiju the power:.. rif heat. Beneath a iropical 
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sun, or within the arctic circle, the temperature of th 
human body is found unaltered, when examined by th 
thermometer. Some have exposed themselves to ail 
heated fI bove the point at which water boils; yet 
thermometer, placed under the tongue, stood at the UStie 

height of about 98°; and the sailors, who, under CaF 
tain Parry, wintered so near the north-pole, whe 
€xamined in the same way, constantly afforded the sam 
results. 

Finally, life is the cause of tIle constant clul11ges tlUJ 
are going forward in our bodies. From the moment tha 
our being commences, none of the matcl'ials, of whicl 
we are composed, continue stational'Y. Foreign matte 
is taken in, and by the action of what are termed th( 
assimilating functions, becomes part of our cOlllrn~jtjon. 
while, on the other hand, the materials, of which OUI 

frame had been built up, being now unfit any longer fOI 

the performance of the_necoosal'Y duties, are dissolved, 
as it were, into a liquid or gaseous form, conveyed by 
the absorbents from the place which the ncw matter 
comes to occupy, and finally expelled from the system. 

PERCIVAL B. LORD. 

THE INTEGUMENTS. 

The integuments form that substance, which covers 
~ ~ery part of the surface of the body. They constitute 
what is termed th~ hide, in various animals, and consist 
of th ree parts; the scaif-skin, a mucous net work below 
llnd the true skin. I 

The scarf-skin, or cuticle, which is intended to pro
~ec.t the parts ~eneath, an~ to pr~serve their sensibility, 
IS Itself msenslble. A blister will raise the cuticle and 
render it apparent.. Strong work will harden it, ~s in 
the hands of labourmg people; dnd, after many severe 
complai~ts, the scarf-skin peels off, just as it does ir. 
SOme anunals, as serpents, which cast their skin at cer 
lain periods. 
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Tl:e scarf-skin has in it numerous minute holes or 
pores, by means of which perspiration is effected, and 
through which the hair issues. 

The colour of the scarf-skin varies very little In the 
~ifferent races of J?ankind: even in the negro it is very 
httle darker than m the Eill"opean. The seat of colour 
is, in fact, a very thin layer Qf soft substance, which is 
interposed between the scarf-skin and the cutis, or true
~k!n, and is termed the mucous l1et-worle In the negro 
It IS of a very dark colour: and the colouring matter is 
capable of being communicatel1 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 slmues 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· 
fused very plentifully over the ends of the fingers, and 
particularly over the papillre, 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 pUl·pose, in many animals; and in the elephant, 
arge and unwieldy as it appears, the extremity of the 

trunk is provided with an orgalil, as small and delicate 
as the human finger, and capable of taking hold of very 
snlall objects, as nepJles or pins~ with g~eat fa.cility: 

Some animals h .VC! an exceedmgly thick epIdermIs or 
1icorf-skin, as the elephant and hipp()potamus. Tho'le 
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that live in the air, have their cuticle dry and horny; 
fish, on the contrary, have it mucous or oily! so as to 
prevent injury by the action of the water u~on It. Some 
animals, as has already been observed with r~ga~d to 
serpents, cast their cuticle once a year, and thIs.m .so 
perfect a way, that even the rotundity of the eye IS ?IS. 
coverable in the exuvire. The greater part of silk
worms, and of the caterpillars of butterflies, cast off 
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 j 

whereas, in most animals, it is closely adherent to the 
mUicular 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 
fixed 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 epinal 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 
11 firm, thick. strong, and irre'!!ular, bony struct'lre, 
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called the hips, which encircle a .sort of hollow space 
termed the pelvis or bason. 

At the upper part of the rib5, are the shou!det· blades, 
into which the upper extremities are articulated or 

l"ointed; and at the lower part of the pelvis are articu
atcd the lower extremities" 

The form, magnitude, and mode of junction of bones, 
vary, according to the design which they are intmded 
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 fingers and toes, and the mechanism 
of the wrist and ancle, a facility given to the val"ious 
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 dil"Cctions, 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 desCl'iption 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, or 
clavicle. 

The ends of bones are covered with a gristly sub
stance, called cartilage, which, together with the oil, or 
synovia, as it is called, which is secreted in every joint, 
prevents them being injured by the constant friction to 
which they are p.xposed. 

The bones, hard and substantial as they appear, were 
originally nothing more than soft pulp, contained within 
0. 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 greater is the quantity of jelly; and in old people 
there is a much larger proportion of ossified matter. 
Some fish have their bones composed entirely of car· 
tilage, as t~e shark, skate, sturgeon. '( . 
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In some atthnab the bony structure IS on the outside 
of the body, as in all the testaceous tribes, which ara 
enclosed in one or more shells; as the oyster, snail, 
whilk, &c.; and also in the crustacea, which comprise 
the crab, lobster, shrimp, &c. 

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

MARKS OF DESIGN IN THE HUMAN BODY. 

I challenge any man to produce, in the joints and 
pivots of the most complicated, or the most flexible 
machine that was ever contrived, a construction more 
flrtificial, or more evidently artificial, than that which 
is seen in the vertebrre of the human neck. Two thing!f 
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 contrivances 
are employed. First, the head rests immediately upon 
the uppermost part of the vertebrre, and is united to it 
by a hingejomt; upon which joint, the head plays 
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fJ'eely 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 
bone but one, has what anatomists call a process, viz. 
a projection, somewhat similar in size and shape to a 
tooth; which tooth enterin~ a corresponding hole or 
socket in the bone above it, forms a pivot or a~le 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, wo 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 ten non and mortice, which 
runs between the first bone of the neck and the spcond. 
No one can here doubt of the existence of counsel and 
design. 

The spine, or back.bone, is a chain of joints of vel"! 
wonderful construction" It was to be firm, yet flexible; 
firm, to S'Upport 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 
substance not only of the first necessity to action, if 
not to life, but of a nature so delicate and tender, so 
susceptible of injury, as that any unusual pressure 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 tor the insertion of the 
muscles, which are spread over the trunk of the body; 
in which trunk there are not, as in the limbs, cylindrical 
bones to which they can be fastened. The spine had 
likewise to furnish Il support for thQ endi of tbe ribs to 
r'?st 110011. 



How admirably is all this accompli~hed! The ~pine 
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 \vhich 
the parts severally rest, and the closeness of the juno
tion, 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 aJl 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 lhese bones is bored 
through in the middle in such a m<1nner, as that, when 
put together, the hole in one bone falls into a line, and 
corresponds with the holes In the two bones contiguoul 
to it. By which means, the perforated pieces, when 
joincd, form all entire, close, uninterrupted channel; 
at least, while the spine is upright, and at rest. But a~ 
a settled posture is inconsistent with its usc, a great 
difficulty still remained, which wrts, to prevent the 
vertebrre shifting upon one another, so as to break the 
line of the canal as often as the body moves or twists. 
But the vertebrre, by means of their processes and 
projections, and of the articulations which some of them 
form with one another at their extremities, are so 
locked in and confined as to maintain, in th€ surfaces of 
(he 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 
.mbstance admits of all the motion which is necessary, 
without any chasm being produced by a separation of 
tho 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 
vertebrre; two on each edge. 'When the vertebrre are 
lJut together, these notches, exactly fitting, form small 
holes through which the nerves issue out in pairs, in 
order to send theil· branches through Qvery part of theo 
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body, and with an equal bounty to both sides of the 
body. 

The structure 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. Por, whereas in quadruped5 
the number of vertebrre is from thirty to forty, in the 
serpent, it is nearly one hundred and fifty: whereas, in 
men and quadrupeds the surfaces of the bones are fiat, 
and these flat surfaces laid one against the other, and 
h')und tight by sinews; in the serpent, the bones play 
one within the other, like a ball and socket, so that they 
have a free motion upon one another in every direction; 
that is to say, in men and quadrupeds, firmness is more 
consulted; in serpents, pliancy. 

P ,U.EY'S Nat. Theology. 

THE 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 of a white glistening 
colour: if these are formed into a round, slender cord, 
they are called tendons. What we commonly term 
flesh, as the lean of meat, is the substance of the mus
cles. The fibres of which they are composed are ex
quisitely fine. 

The muscles are generally attached to the bones, by 
means of tendons, and are so artfully situated, that 
whatever motion the joint annexed is capable of per
tornlinO", the muscle is adapted to produce it. The 
knee, ~nd the elbow, furnish examples of this agl"ee
ment. Both being hinge joints, formed to move back
wards or forwards, the muscles belonging to thel1 
are placed paraJld to the bone, so as, by their contro.o 

01 
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tion 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 marks 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. 'Vhen we soak the 
fibres of a muscle in water, it becomes white. The 
blood vessels are accompanied by nerves; and they are 
both distributed so abundantly in the fleshy parts, that 
in endeavouring to trace the COllrse 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 found 
to be equally numerous. 

'Vhen a muscle is in action, the fibres becom~ 
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 mo,"e 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 withiD 
us; such is the heart, which is itself a muscle: and the 
muscular fibres that occasion the necessary motions of 
the stomach and the intestines. 

Most muscles have others opposed to them, which 
act in a contrary direction, and are called antagonists 
Some of these act in succession, as when one muscle, 
or one set of musles, bends a limb, another extend! 
it; one elevates a part, another depresses it; one draw!\ 
it to the right, another to the left. By these opposite 
powers th(;l part may be kept in a mlddle direction, 
ready t') obey when called to act. 

Four hundred ancl forty-six muscles IJflve been 
descrihed, and their uses ascertained. It has bc{'n said 
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tnat 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 
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 
mestimable 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 admiration; but 
our wonder is greatly increased, when we consider, that 
it performs its different functions for fifty or sixty years 
t()gr'ther, with very little diminution 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? 
Have we not here a strong proof of the vast superi 
ority of the works of God, to the most ingenious con· 
trivances oC man. 

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

The action of muscles is often required where theiI 
situation would be inconvenient. In such a case, 
the body of the muscle is placed in some commodious 
position at a distance, and communicates with the point 
of action by means of slender tendons, or strings, re
sembling wires. If the muscles, whioh move the finger&, 
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had been placed in the pn.lm or back of the hand, they 
would have enlarged it to a clumsy and very Incon· 
venient thickness. They are, therefore, disposed in the 
arm, and even up to the elbow; from this position they 
act by 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 
gi ve motion to the toes, lind many of the joints of the 
toot. I nstearl of swelling and distorting the foot, th"y 
form R graceful enlargement of the calf of the leg. The 
varil'ty in the figure of the mllsr:ll's, accnrtiing to 
thpir situation allLI olEce, is like IV ise Geauti fully con· 
tnved; some have -douvle, some triple temhlls; others 
Ilono: in some places, aile tendoll belongs to several 
muscles; in other placcs, one muscle to se\'eral tcndons. 

One set of muscles enables us to move a certain pal~ 
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 eycJids, raise or 
heml our heads, stoop, incline to one side or the other, 
move our fingers or toes, raise or depress our limbs, 
walk 01' sit down, 8p~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 aClJuainted with the nrt 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 ihtelligence, could have produced any thing so 
con:pli.:ated and so perfect. -

THE TEETH. 

Th~ functions of circulation and or respiration are 
('arried 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 in 
.utlrit! on, Ii e ill a 8tl vi ty ben lKl t h, oallllCl Ute etI. vity tJIf 



n P. abdomt'n. The chest i! occupied chiefly by the 
heart and the lungs; the abdomen by the stomach, the 
intestines, the liver, the spleen, and the pancreas or 
swp.et.bread. These two cavities are separated by a 
partitIOn, called the diaphragm, or medrifT, which iJ 
partly of a fleshy, and partly of a membrancous nature, 
and readily gives way, by its laxity, to the aitt'rnate 
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 cesophagus, or 
gullet, by means of which, it receives the food from the 
mouth. 

The first action, to which the food is subjected, is 
mastication, or chewing, and for tIllS 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, previolls to digestion. Birds have 
no teeth; and with various other animal:;, as fish, and 
serpmts, the teeth seem to be adapted only to prevent 
the escape of thut 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 
')f an animal. The teeth which first exhibit themsdves, 
\(e called milk, deciduous, or temporary teeth, from 
Iheir being intended to continue only a few years. 
Those which supply their places when they are shed, 
Ilfe, from 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 !;limllar to real bone, and a bright, smooth, thin 
external covering, called the entlmel. The part which 
is out of the jaw, is called the crown and neck: while 
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 
eontainll the VHiilelS and nerves, whieh W.'8 emplClJo"?d 



· in the original formation, und subsequently in the nu· 
trition of the tooth. This is the structure of the teeth 
in the omnivorous and carnivorous animals; but in the 
gramini vorous, the enamel descends into the body of 
the tooth, and by forming several perpendicular layers, 
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 om· 
ni vorous, and carnivorous animals there is a:so 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 are 
eight, na,mely, four in each jaw; the canine teeth, called 
'Jog teeth, or cuspidate, which are four in number, one 
0n 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 permanmt teeth are thirty. 
two in number. These are, as in the temporary, eight 
incisors, and four cuspidate; two bicuspidate, or two. 
(J0inted, next to the cuspidate on each sidf', amounting 
to eight; and three mol ares 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 adult age. The cause of this 
increase of teeth, is, that there is 11 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 of 
attack. The tusks, or canine teeth, are, in such ani· 
mals, and indeed in some others, as the hog, very for. 
midable instruments of offence. 
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eattle and sheep, whose fl'Ont teeth are confined to 
biting the grass, have them sharp, and the enamel of 
these teeth covers their outside only, as in man; but 
n*lither 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 graminivol'Ous animals. 

There is a very curious difference in the disposition 
of the enamel in the African and Asiatic elephant 
which is worth notice. In the African, it is always in 
the form of transverse lozengps, which touch each other 
ill 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 or 
the other of the species. 

In the shark, whose teeth are spear.shaped, and very 
sharp, notched at the edges, and covered with enamel, 
several ranges of them are formed and continually 
forming in the jaw, to supply such as are broken or 
torn away. The same is the case in a species of skate, 
which has teeth of a similar kind, anr! 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 capalJIe of being erected; 
and then, either on biting, or by the actio!! of the same 
muscles which erect it, the poison gland is pressed 
, 'lon, and a minute portion of the poison forced through 
•• P. hole of the tooth into the wound. The poison fang 

very apt to get entangled and broken; but there is 8 

" (Jvision for its supply, in the. germs of future fangs. 
which exist as pulp, in little bags in the jaw: the new 
limgs become ossified, and assume the office of the olel 
oues. 
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THE DIGESTION .. 

During the nction 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 contrivance. The 
passage from the mouth to the windpipe, lies imme
(Hately before the passage to the stomach: we might 
suppose tbat the food would pass into the first openin~, 
viz. the Jl.!lssage to the windpipe, before it reached its 
own properpassage.-And this would be the case were 
it not that there is a little val ve standing erect before 
the passage to the windpipe, which the food in its way 
to the gullet, presses do\vn, an~ 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 
~ndeavoured to swallow. 

The stomach is a . Jdnd of membraneous bag, not 
very unlike the bag of a bag-'pipe, lying across the 
body, and having two openings: the upp.er, towar~s 
the left side, by which it receives food from the gullet, 
called the cardia; and the lower, on the lelt si~e, 
called the pylorus or janitor, by which the foo~ passes 
into the intestines. Its inner surface 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 content<;; its outer 
is a membraneous covering, common to the stomach 
intestines, and all the other organs contained in the. 
cavity of the abdomen. At the pylorus is a contrac
tion, which prevents the too ready passage of the food 
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 taken' 
into the stomach, converts then> into a uniform, greyish, 
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pulpy mM!!!, called chyme., and tllU!!! fit!!! them for becom. 
ing nourishment. Digestion is totally independent of 
any pressure \vhich is exercised by the coats of the 
stomach, for it has been found that if portions of food 
\vere placed in silver balls, and these swallowed, such 
portions would be dissolved. 

When food has undergone the change which it is 
meant to suffer in the stomach, it passes through the 
pylorus or lower orifice, into the intestines. When the 
food has passed into the intcstines, it receives the bile, 
which is a secretion from thc liver; and the pancreatic 
juice, which is tIll' 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 chyle, which is a fluid like mill.. This fluid is taken 
up by small vessels, called lacteals, spread upon the sur· 
face of tho intestines. These lactcals, uniting together, 
convey their contents into one of the large blood. vessels 
of the body, and thus supply the means of nourishment 
to the whole system. That part of the food which 
cannot afford nourishment, is carried off all excrementi. 
tious matter. 

All carnivorous animltls have stomachs of the s:Jme 
kind: and in them the digestive organs are of the more 

_simple kind, as animal food is more easily converted 
into chyle. 1\Iany birds not only take in p0l1ions 
of gravel to assist thcir digcstion; but, as they have 
no teeth, and can divide their food in but a very 
imperfect manner ",ith their bills, the gizzard is given 
them for the purpose of doing so. The gizzard is 11 

muscle in the stomach with two bodies, culled there. 
fore the digastric, calculated to press any substance 
very strongly between the t",o parts of whICh it con· 
sists. But as the gizz:ud could not perform the whole 
of the duty nt once, thrrc is a bag, or enlargement of 
he gullet given to many bitlis, called the crop, which 
IS !!!ituated in the front of tire chest, at some distance 
1rom the gizzard. In this the hanl and dry food is 
maceraterl; it is then let into the gizzard, where it is 
bruised and di"iLied, and mixed with the gastric juice, 
w:hich i!!! secrfltcd bv tTI<Lnd~ ncar the entrance of th9 



~izznrd; and thus the changes are produced upon the 
load, 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, 
maca ws, and cocatoos, the crop, both in the ll!!l.le and 
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 h 
eight 01' nine days old, and able to digest common food, 
the st!cretioll of the food in the old bird ceases. 

In some of the crustaceous animals, as the lobster 
and crab, the division of the food is accomplished by 
Ineans of teeth fJlaced in the stomach. These teeth 
are of the molaris or grinding shape. and are one on 
each side. Immediately behind them, is a single pro
jPcting Inolll, ,yhich answers the purpose of pl'en'nting 
the food from passing on till it is sufficiently divided. 
The stomach of these animals is also lined with a hard 
substance, similar to the extcrtJal 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, are 
parted with, when the animals cast their sbe:ls. The 
tooth.like processes at the t!ntrance of the mouth, which 
are sometimes reprrsrnted as teeth, are nothing more 
than a kind of pincers, to grasp the food, and convey it 
into the mouth. 

Teeth are likewise met with in some of the worm 
tribe; and such is also the case with various insects, 
particularly the Cape grasshopper, and mole cricket. 
Th~ most curious apparatus for the conversion of 

,·egctable food into nourishment, is that which belongs 
to the cow, the sheep, the deer, the camel, and other 
animals which usually chew t.heir cud. In these 
auimals 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 



called the honey-comb; nnd when it has been macerated 
lor some time, it is carried UP into the mouth. It is 
then chewed, and passes into the til i I'd stomacll, or 
1JWII!I-p/if's, I\' hence it goes into the fourth, or read, 
the proper digestill~ stomach, wherc its conversion into 
chYlne is completed. The animal SCf,ms· to han' tl]() 
power of sending the food at once into the ;;ec()lId, 
third, or fourth; and this thpy do nccordirw to tlir' 
facility with which the di!I~'n:nt kinds of f~od Illav 
be tiigpstC'r1. For· inst;ulc(', cows in the north o·f 
Scotland, and the Hebrides, are occasionally fed 011 

fish, which does not require a second nlastic~tion, and 
i;-; tlll'rcfcJ]"[' rC(;('i\'cd at once into the third ~loll!ach; 
and calves, wlien fed on milk, receiw' it into tllc' fuurlh 
;;tomHch. In the camcl, the se('ond stOLnach cOllsists 
()f cdl:;, and is solely appropriated til tile rl'c('ption of' 
\\'ilt('r. By Hwans of a curiuus mu,~cl1lar structure the 
orifices of these cells arc closed, and the lI'atf' I· pre
served from b('ing mixed with the f(lod. It is this 
peculiar· structure, which in the camel, dromedar.\·, and 
lama, fits tlll'lIl to li\'(1 in sannv dl'sf'rts, wl1<'l·o the 
supplin; of watf'r arc so precario·us. Bruce mentions 
.lhat four gallons were taken out of the stomach of a 
,ampl, during olle of his JOIl mcys in the desert, when 
,here was much distress for want of wuter. 

TIlE HEART. 

The heart is the grand reservoir of the blood, 
,hellce it 110ws through the arteries to the utmost 
.xtr!'llIities of the body, and is conveyed back again by 

the veins. This organ is situated in the thorax, or 
chest, between the two lobes of the lungs. In man it 
IS placed almost cross-wise .... The base, or broad part, 
is directed towards the right side, and the point 
towards the left. It is securdy enclosed in a mem
braneous sac, or pouch, which contains a fluid that 
gi ves smoothness to its surface, and case to its motions. 
The suul:itance of the heart is entirely fleshy 01 
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muscular. Its basis from whicfi the great blood 
vessels oril7inate, is covered with fllt, and it has two 
hollow Rpp~ndages, called auricles. Within, it is ~i
yid(>d into two cavities, or vC'ntricles, separated from 
each other by a fleshy partition. The use of these 
ventricles and auricles is to circulate the blood through
the whole' body, by means of the power of contraction· 
ond enlargement which the heart possesses fl'om its -
numerous fibres, that surround it in a spiral direction.' 
\Vhen these fibres- are contracted, the sides of the· 
muscular cavities !ire necessarily squeezed togethet, so 
as to force out of them ariy fluid which they m'fiY-· 
contain. By the relaxation of the same fibres, the 
cavities become dilated, and of course prepared to' 
admit any t1uid which may be poured into them. 1'h,c· 
great trunks, both of th 9 arteries, \\' hich carry out the, 
Mood, and of the vdns, which hring it back; are 
inserted in these cavities. By dilating the fibl'es, 
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 arc expanded;' and' 
by this alternate action, they canyon the wonderful 
operation of supplying with blood the most· dist~nt 
p~rts of the body. 

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

You may perceive, by this account, that there is a 
continual exchange of the blood that fills the heart. 
It is no sooner emptied into the m1eries, than it is fined 
again from the veins; and this constraetion 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 35 poundH! 



llnd thot ahout two ounces pass on from the heart at 
(,:lch pulsation. In thi~ way, at 70 pulsations in a 
minute, 140 ounces will pass through the heart in a 
minute, or 8400 ounces in an hour. Hence the whole 
quantity of blood contained ill 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 
4f30 times in a day. When we consider the same 
proce~s 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 art(>ry of the body, m(>asured a foot in di. 
ameter. Ten or fifteen gallolls 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 11 day! 

The structure of the heart, and the cil·culation of 
rhe blood, seem to be conducter! on the same principle!!! 
in man and in quadruped~. We have just sern that. 
in the whale it is similar; and probably in fishes in 
gencm!. The circulation of the blood, us it appears in 
the newt, a species of lizard, when spen through" 
good microscope, will illustrate what we ha,·e said on 
this subject. The bodies of' these animals, when very 
young, are so transparent, that the blood may be seen 
to flow briskly thl·ough every part, even into the toes, 
and to ,·eturn from them. The newt has three small 
fins, near the head, which are divided like the leaves 
of a poly body 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 laid in the same 
direction. In this part may be seen above thirty 
channels of blood running at oJ1{!e; like the divided 
streams of a great river, diffusing life and vigour. 

Some insects have several hearts. If silk worms 00 
f:xamined, 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 between the arteries and veins 
lies in this, that the arteries convey the blood from the 
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Ill'drt; tbe veins .cany it back again. In order to 
encct this purpose, the vein!!' aloe 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; 
each being hollow from the roots to the tips of the 
smallest twigs, and filled with a fiuiJ which circulates 
incessantly from one through the other. Let us 
imagine this, and we shall have a tolerably correct 
idea of the circulation of the blood through the vessels 
of the human body. Four large vessels, from which 
all of the rest proceed, pass out from the base of the 
heart; two of these are arteries, and the other two 
veins. The aorta is the principal artery, that dis. 
tributes the main stream of the blood through in. 
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 a 
cf'rtain 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 musclet;, 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 vel'Y plainly observed in the web of a frog's fool. 



RESPIRATION. 

In forming the organs of respiration in the higher 
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 for 
adapting the blood to the functions, which it is intcnded 
to performin the animal economy. 

The organs of respiration consist of the laryn:r, the 
trachea, or windpipe, and the lungs. The larynx is the 
projecting part, which you can see and feel at the upper 
p:ut of the throat. It is the commencement of the 
windpipe, nnd is the organ in which the voice is formed. 
The windpipe is the tube which is connected with this, 
and is divided first into two, aud then into smaller 
branches, called bronchia, which at last t('rminate in 
small cells, 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 adillitting and ejecting the air 
from the lungs, and these in man and quadrupeds are 
principally a very large and stJ"Ong muscle, called the 
diaphragm, which separates the cavity of the abdomen 
from the thorax; and various small muscles which lie 
betwcen the ribs. 

The mechanism employed in dilatation and expansion 
is exceedingly simple. The contraction of the diaphragm 
forces down the abdominal viscera, nnd thus enlarges 
tlle cavity of the chest dpwnwards, while the action of 
the muscles between the ribs raises them, and produces 
an expansio.n in another direction. The necessary effect 
of this increase of size is, that the air rushes into the 
windpipe, to supply the void which would otherwise 
occur; and when the diaphrngm and interco&tal mus
cles cease to act, and becon;e relaxed, the elasticity of 
the cartilaginous parts of the chest, but more particularly 
the tendency of the mU'scles of the abdomen to recovel 
themselves, have the e/Tect of diminishing the cavity of 
the chest. Rnd of tb'bl forcing out from f~e l,ungs, the 



all' which has been received by inspiration. The alter. 
nate dilatation and contraction of the chest, which thus 
takes place, constitutes the act of respiration, which i~ 
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 01 swimming in water. 
separable into sub-divisions called lobes, and covered 
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 very largely 
supplied with blood-vessels, of which some appear to be 
destined for the nourishment of the organ; but by far 
the principal part convf':y th~ blood fJ'Om the right side 
of the_heart, in order that it may, after minute division, 
and diffusion over the air-cells, be exposed to the influ. 
ence of the external air, and be carried back to the heart 
in n proper state for nourishing the body. 

The blood which passes fJ'OI11 the right side of the 
heart into the lungs, is of a dark red colour. cAfter cir
culating through the lungs, it becomes of a florid red, 
and has then been rendered fit for nutrition. In this 
progression through the lungs, it has been {reply exposed 
to the air of the atmosphere, which is continually reo 
ceived and thrown out, by the alternate actions of inspi. 
ration and expiration. 

Atmospheric air is composed of about twenty.one 
parts by measure of oxygen, or the respirable part; ana 
seventy-nine parts of azote, called also nitrogen, or the 
unrespirable part, with a small portion, not exceeding' 
two per cent. of carbonic acid gas. \Vhen an animal is 
confined in a certain quantity of atmospheric air, a part 
of the oxygen disappears, and an augmented quantity of 
carbonic acid gas is found to have been produced. Now, 
~t 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 
~ther ele~ents it may form a species of diffused combus. 
hon. ThiS preserves a more uniform temperature than 
If t,he animal heat were produced only in the lungs, 
«hICh are at a considerable distance from the extremitiess 
lind are not united with them by substances well caleu. 



latc,] to tr[l1l5mit heat. Thf: remtl.ind~)" chan'''rs th'~ 
VI'IlOUS hlood in the lungs, by abstractill;:!" carb'~n, anri 
f(lrming carbonic acid; this may I,,? easily shown bv 
passing the air from the lungs thr~ugh lime water, which 
will become turbid by the formation of carbonate of 
I' .lme. 

Physiologists have differed very much 8S to the quan
tity of air takrn in at each inspiration. It would 
!lprenr, however, that about 40 cubic inches of air arc 
taken in at an ordinal'Y inspiratioll; and if we suppose 
Ihat we respire sixtern times in a minute, we shall )"t'spil'e, 
:luring the twenty-four hours, 921,600 cubic inclll's, or 
5:33 cubic feet of air. This is an immenso consumption 
of oxygen; ancl it may seem extraordinary, that, consi
dering the prodigious demands on the atmosphere, by 
the many millions of human beings who inhabit the 
rarth, and the countless numbprs of animals which re
quire a constant Rupply of air, the oxygen should not be 
consumed, and the ail' itself contaminated. God, how
ever, has wisely providrd for the removal of wh;tt ilo 
n()xious, from air, and for the supply of what is whole
some. Carbonic acid ga!i, which animals produce in 
rrsl)iration, and which likewise originates from fermen
tation and combustion, is capable of being absorbed by 
water. It is also, in cel'tain circumstallces, taken in by 
plants, of which it forms :1 part of the food, so that thera 
i,; no danger of any deleterious superabundance, Plants, 
likcwise, when exposed to the rays of the sun, exhale 
oxygen, which seems to arise from the decomposition of 
the abgorbed carbonic acid gas, the carbon forming 3 

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

The influence, exercised by respiration, in the animal 
eeollomy, 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 nnimal~, the principal characteristic is, that 
the whole of the blood docs not circulate through the 
lungs, and that they can bear the interruption of respi-

22* 
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ration without injury; but in the insect tribe, and mos~ 
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 ,yhich the ail" 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 functions 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 there is no alternate 
expansion of the lungs, as in mammalia. In them, the 
1 ungs 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 atmosphere, which a greater 
or smaller proximity to the earth necessarily occasions. 
No strength of wing could poise a terrestrial animal in 
air, unless there were the power of admitting air into the 
inmost recesses of the body, as happeQs in birds; and 
this has been so carefully attended to in them, that the 
cells extend even among the muscles of the body, where 
they are particularly large in the soaring animals, as the 
eagle, hawk, stork, and lark. Those birds that pounce 
and those that dive, are enabled to do so with great 
velocity, by suddenly compressing their body, which 
drives air out, and increases their specific gravity. The 
barrels of the quills in birds, 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 



quantity, that the turkey, bulfinch, &c. [m~ able to pro. 
duce the quick and voluntary erf'ction of their plumage. 
W 0 may mention here, that the power \I-hich birds hl1vo 
of admitting a large qUllntity tlf air into th('i.· bo<li,'s, 
enables them to keep up a much stl"Onrrer, and 1Il')re 
continued cUlTent of air through the larynx, than any 
other animal can do; and gin·;; them, tlwrc{;,,'(', tI 

volume of voice, which is very gr€'at, compared \I itl-_ 
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 edgC'f. 
with a fringe which call be accurately applied to the 
part beneath, so as entirely to shut up the slit, or openinU' 
into the gills. 'Vhcn the animal breathps, that is, \\'h('~ 
it wishes watcl' to be applied to the gills, it acts with the 
muscles of this flap so as to f1·n<lr·r it convex; this can
not be done, it is clear, without producing a vacuum 
unoer tha flap; and as the animal is in watt'r, and there 
is an opening in the mouth which communicates with 
the gills, the water rushes in among the gills, filling up 
tho spaen made by the changerlfi)rm of tl)(' flap, all,l 
Ihus Ilpplying itself to the minute ramifications of blood. 
vessels diffused over the gills. 'Ylwll the air contaill,-d 
in this water is no longer equal tn its purpose, the watcr 
passcs away throutih an rtir-oprning itt til<' cd~e of the 
opC'l'cululJ1, which the animal has tilt' pow.'r of' making; 
and by a repetition of Iht' pl"Ocess, a fresh supply of 
water is obtained, Rml thp function of respiration kept 
UD. Fish could not live in water fl'Olll which the air 
h~s becn expelled by boiling; Ilncl \\"hcn a small pond is 
frozen over, the fish die unless an opE-ning is made to 
admit the air. 

There is, in fish, a part of structure somewhat nna
\orrous to the air-cell~ in bi.·ds, namely, the air-bladders, 
01'° swimming-bladders, which .nre gi\'en to them, as the 
cells are to binls, for the purpose of incmasing, or dimi
nisllin'" thci r buoyancy. Thesn bladdNs are placed 
close to the back. bOil<' ; they vary in size, shape, and 
Dumber; Rnd are wanting, or very smelll, in such fis~ 
85 are generally confined to tho lowest depths. The) 
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form what is called the sound of fish: 0. part which 
gourmands prize highly. When the air-bladder is rup
tured, the animal loses the power of raising itself, and 
lies on its back, from the additional weight given to that 
part of the body, by the removal of the air. The air, in 
the air-bladders of fish, cannot be admitted and thrown 
out at pleasure, as in the case of birds. The air is pro
cured from the vessels circulating in the membrane 
which composes the air-bladders; 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 abdominal muscles, or by n 
muscular structure peculiar to this organ; and thus the 
air is condensed pursuant to the will of the animal, anll 
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 hy fish caught at 
less depth, is only 29 per cpnt. Pike, carp, roaches, 
Ilnd perch, which are fresh-water, and therefore 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, instead of brea~hiog 
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 it is returned, 
through the nostrils, by the action of the muscles of the 
abdomen-there being no diaphragm. ·With this coo
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 
second investigates the constitution and qualities of all 
bodies, 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, combination with 
one another, weight, taste, appearance, and so· forth; 
Anatomy and Animal Pltysiology, if it teaches the 
structure and functions of living bodies, especially the 
human ;-for, when it treats of the functions of other 
ani(Dals, we term it Comparative Anatomy. It is called 
Medicine, if it teaches the nature of diseases, and the 
means of preventing them, and of restoring health: 
Zoology, if it teaches the arrangement or classification, 
and the habits of the different lower animals: Botany, 
inoluding Vegetable PIzY$iolngy, 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 M' the earth composed of 
theee masses. The term natural history is given to the 
three last branches taken together; but chiefly, as far, 
1\8 they teach the classification of different things, OJ 

the observation of the resembl:mces 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· 
sarily 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 overlook 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 
moisture. So Zoology too, beside arranging animals, 
describes their structures like comparative anatomy. 
In truth, all arrangement and classification depend upon 
noting the things in which the objects agree and differ; 
and among those things in which animals, plants, and 
minerals agree or differ, must be consider8d the ana· 
tomical structure of the one, and the chemical qualities 
of the other. Hence, in a great measure, follows the 
second observation, namely, that the sciences mutually 
assist each other. Thus, arithmetic and algebra aid 
geometry, and the purely mathematical sciences aid 
mechanical philosophy; mechanical philosophy, in like 
manner, assists chemistry and anatomy, especially the 
latter: and chemistry very greatly assists physiology, 
mcdicin ... , and all the branches of natural history. 

The tirst great head, then, of natural science, is 
mechanical philosophy; and it consists of various sub. 
divisions, each forming a science ot" great importance 
The most essential of these, which i~ indeed funda· 
mental, and applicable to all the rest, i!'l called dynamics. 
from the Greek word signifying power or force. It 
teaches the laws of motion in all its varieties. The ap
plication of dynamics to the calculation, production, 
and direction of motion, forms the science of mechanics, 
sometimes called practical meclLanics, 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 pressurp. and 
motion of fluids, constitutes a. science, which receive!t 
different appellations accordinn' as thB fluids are heaVY D _ 
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and liquid, like water, or light tlud invisible like air. 
In the former case it is called hydrodynamics from thE' 
Greek ,~ords signifying water nnd power; in' the latter 
p~eumatlcs, from the Greek words signifying breath 0] 

aZI":And hydrodynami0.s, is divided into hydrostatics, 
whlCh treats of the weight and pressure of liquids, 
from -t~e Gre~k words for balancing 0/ water, and 
ltydrauhcs, whlCh treats of their motion; from the 
G~eek wor~ f~r several musical instruments played 
wlth water 111 ptpes. 

Library 0/ Useful Knowledge. 

GENERAL PROPERTIES OF BODIES. 

There are certain properties, which appear to be 
common to all bodies, and are hence called the essential 
properties 0/ bodies: These are, Impenetrability, Ex
tension, Figure, Divisibilit.y, 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 II. 

solid body; yet it is not the less substantial, since it is 
impossible fOl' a liqllid and a solid to occupy the same 
spaoe at the. same time. For instance, if a spoon be 
put into a gla$s full of water, the water will flow over 
to make room for the spoon. 

Ail' 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 fo] 
the water. • 

If a nail be driven into a piece of wood, the naii 
penetrates between the particles of the wood, by forcing 
th~m to make way for it; for not n sincrle atom of the 
wood remains in the space which the nail occupies. .. 
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Extension. A body which occupies a certain space, 
t/oJUst necessarily have extension; that is to say, length, 
trreadth, and depth: these are called the dimensions of 
extension, and they vary extl"emely, in different bodies. 
The length, breadth and depth of a box, or of n 
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 
~alled height. Breadth and width are also the same 
dimensions. 

The limits of extension constitute .figure or shape; 
a body cannot be wit~out form, either symmetrical or 
irregular. 

Divisibility is a susceptibility of being divided into 
an indefinite number of parts. Take any small quan
city of matter, a grain of sand, for instance, and cut it 
mto two parts; these two parts- might be again divided, 
had we instruments sufficiently fine for the purpose; 
and if, by pounding, gl'inding, or any other method, we 
carry this division to the greateS"t possible extent, yet 
not one of the particles will be deS"troyed, and the 
body will continue to exist, though in this altered state. 
A single pound of wool may be spun !¥> 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 instance, is very 
small compared to the coals which have been consumed. 
In this case, that part of the coals, which one would 
suppose to be destroyed, goes off in the form of smoke, 
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which, when c1ill'used in the air, o('comes invisible. But 
we must .no~ imagine th.at what we no longer Sf"~ nr) 
longer eXIsts. The partICles of smoke continue still 1<1 
be .part!cles 0\ matter, as much so as when more closely 
ul1lted m the form of coals. No particle of matter i~ 
ever destroyed; this is a fact which must constantly b/l 
remembered. Every thinD' in natura decays and cor. 
rupts in the lapse of tim~. We die, and' our bodie:t 
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 sllrface, there 
will be two tlat surfaces; divide the hal ves of the apple 
into quarters, and two more surfaces will be pro
duced. 

Though divisibility is very often included among the 
essential properties of matter, chemistry teaches us that 
the ultimate clements of bodies are inco.pable 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 01' rest; but to be endowed with a 
power if resisting SItch a change. It requires force to 
put a body which is at rest in motion; an exertion of 
strength is also requisite to stop a body which is already 
in motion. Thc resistance of a boriy to a change of 
state is, in either case, called its inrrtia. In playing at 
cricket, for instance, considerable strength is required 
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 ceases to move, 
therefore, it must be stopped by some other cause 01' 

power, which you will understand better after we have 
treated of the next and last general pl'O{Jerty of bodies. 

Attraction is the general n~me under which we lIlay 
include all the properties by whi~h atoms of matter act 
on each other so as to make tllf~Ti approach or con
tinue near to o~le another. BodlCJ/CCOllsist of infinitely 
emaIl particles of matte1aeach of' which possesses the 
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power of attracting or drawing towards it, and uniting 
with any other particle sufiicicntly near to be within 
the influence of its attraction. This power cannot be 
recofTnized in minute particles, except when they are 
in c~ntnct, or at least appear to be so: it then makes 
them stick or adhere together, and is hence called the 
attraction of cohesion. 'Without this power solid bodies 
would fall to pieces, or rather crumble to atoms. 

The attraction of cohesion exists also in liquids; it 
is this power which holds a drop of water suspended at 
the end of the finger, and keeps the minute watery 
particles, of which it is cOI11IJosed, united. But as thi~ 
power is stronger in proportion as the particles of bodie& 
are more closely united, the cohesive attractions of solio 
bodies is much greater than thnt of fluids. It is owing 
to the different deg.·c('s of attrnctiOll of different sub. 
stances, that they are hard or soft; and thnt liquids am 
thick or thin. The term densit.lJ denotes tEe degl'ee of 
closeness and compactness of the particles of a body; 
the stronger tho cohesive attraction, the greater is tlte 
density of the body, whether it be solid or liquid. In 
philosophical language, however, density is said to he I 
that property of bodies, by which they contain a 
certain quantity of matter, under a certain bulle or 
magnitude. Rarity implies i diminution of aensity, 
thus we should say, that mercury or quicksilver was a 
very dense fluid; ether, a very rare one. 'Ye judge of 
the density of n body, by the weight of it; thus we 
say, that metals are dense bodies, wood, compara~ively 
a rare one. 

Capillary attraction is an interesting variety of the 
attraction of cohesion. In tubes of stnall bore, liquid'3 
rise a certain height within them, from the cohesive at
traction between the particles of the liquid and the 
interior surface of the tube. The smaller the _bore. 
the higher will the liquid rise. All porous substances 
~mch n~ spon~e, b~'ead, linen, &c. may be considered a3 
collectIOns otcapillary tubes. If you dip one end of a 
lump of sugar into water, the water will rise in it, ano 
wet it considerably above the sUl;face of that into which 
you dip it. Capillary attraction probably contributes to 
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dIe rise and circulation of the sap in the bark and WOL d 
of vegetables. 

Attraction oj gravitation differ" from that of cohesion. 
masmuch as the latter influences the particles of bodies 
at imperceptible distances, whereas the former acts unon 
masses, and at any distance, however great. Let I IIi! 

take for example, a very large body, and observe 
whether it does not attraet other bodies. \Vhat is it 
that occasions the fall of a hook when it is no lonrror 
supported 1 You will say that bodies have a natu~'fu 
tendency to fhll. That is true; but that tendency i~ 
produced by the attraction of the earth. The earth 
being mueh larger thun any body on its surface, drav.', 
iO it every other, which is not supported. , 

Attraction being mutual between two bodies, whem II 

<itone fnlls to the earth, the earth should rise part of 
the way to meet it. But when, on the other hand, you 
consider that attmction is in proportion to the mass of 
lhe attracted and attractillg oodies, you will no longer 
expect to see the earth rising to In;'d the stone. There.> 
are, however, ,some instances, in which the attraction of 
a large body has sensibly counteracted that of the earth. 
If a man, standing on the edge of 'a perpendicular sidt> 
of a mountain, hold a plumb line in his hand, thf' 
weight will not fall perpendicularly to the earth, bm 
incline a little towards the mountain. 

If the air did not impede the full of bodies, attrac. 
tion would inake them all dt:'scend with equal velocity. 
[t may be objected, that /lince' attl'action is propOltioneo 
to the quantity of matter which a body contains, th(> 
earth must necessarily attmct a heavy body morEt 
stronrrly, and consequently bring it to the ground more 
rapidly than a light one. In answer to this, it must be 
observed that bodies have no natural tendency to fall any 
more than to rise, so that the force which brings them 
down must be in proportion to the quantity of matter 
Jt ha; to move. Thus a body consisting of a thousand 
particies of matter, require~ten times the force of at. 
traction to brin rr it to the ground, in the same space of 
time, that a boly consisting only of a hundred particle. 
does. -
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l'here are some bodies which do not appear to gravi.
tate: smoke and steam, for instance, rise instead of fall, 
but it is still gravity which produces their ascent. The 
air nearer the earth being heavier than smoke, steam, or 
other vapours, not only supports these light bodies, but, 
by its own tendency to sink below them, forces them 
to rise. The principle is just the same as that by which 
:I. cork, if forced to the bottom of a vessel of water, 
rises to the top as soon as it is set at liberty. Balloons 
'lscend upon the same principle, the materials of which 
:hey are made, are heavier than the air, but the air 
with which they are filled is considerably lighter; so 
hat, on the whole, the balloon is lighter than the air 
which is near the earth, and consequently rises. 

)N THE LAWS OF MOTION, AND THE CENTRE 
OF GRAVITY. 

The science of mechanics is founded on the laws of 
notion; it will therefore be necessary to explain these 
aws before we examine the mechnnical powers. Mo
ion consists in a change of place. A body is in motion 
,vhenever it is changing its situation with regard to a 
ixed point. Now, as one of the general properties of 
)odies is inertia, it follows that a body cannot move 
vithout being put into motion. The power which puts 
L body into motion is called force j the stroke of the 
lamlner is the force which dri ves the nail; the. exertion 
,f the horse in pulling, that which draws the carriage. 
1ravitation is the force which occasions the fall of 
)odies, cohesion that which binds the particles of bodies 
ogether, and heat, a force which drives them asunder. 
N"hen a body is acted on by a singl~ f~rce, the motion 
s always in a straight line, and in the direction in which 
t received the impulse. 

The rate at which a body moves is oalled iti velocity; 
md it is one of the laws of motion, that the velocity of 
he moving body is proportional to the force, by which 
t is put in motion. The velocity of a body is called 
tbsolute, if we consider its motions, without any regard 
o that of other bodies. When, for instance, a horse 
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goes fifty miles in ten hours, his velocity is five mil~~ 
an hour. It is termed relative when compared with 
that of another body which is itself in motion. Thus 
II 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 same 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 nnswer to 
this objection, you must observe that the ball is inert, 
having no mOI'e powel' to stop thnn to put itself in mo· 
tion; if it fall, themforf', it must bo stoppNI by some 
force superior to that by which it \\'as project('d; and 
this force is gravity, which c( ,unkracts and finally over. 
comes that of projection. If neither gravity nor any 
other force opposed its motion, the cricket. ball, or even 
a stone thrown by the hand, would continue to proceed 
onwalds in a right line and with a uniform "elocity. 
\,y e have no example of perpetual motion on the sur. 
face of the carth; because gravity, the resistance of 
Ihe air or friction, ultimately destroys all motion. 
When we study the celestial bodies, we find that nature 
abounds with examples of perpetual motion, and that it 
conduces as much to the harmony of the system of the 
universe, as the lJrevalence 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, continues to act upon 
it during its motion, so tliat its velocity: is continually 
increased. Let us suppose, that the lllstant a stone 
is let fall from a high tower, the force of gravity were 
annihilated: the stone would nevertheless descend; for t 

, 23* 
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Dody, having once received an impulse, will flot stop, 
but move on. with a uniform.. velocity. If, then, the 
force of gravity be not destroyed, after having given 
the first impulse to the stone, but continue to act upon 
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 fmm a height by the forca 
of gravity, fall about sixteen feet in the first second of 
dme, three times that distance in the next, five times 
m the third second, seVEll times in the fourth, and'so 
on, regularly increasing according to the number of 
seconds during which the body has been falling. Thus 
the height of a building, or the depth of a well may be 
known, by observing the length of' time which a stone 
takes in falling from the top to the bottom. If a stone 
be thrown upwards, it takes the same length of time, 
ascending that it does in descending. In the first case, 
the velocity is diminished by the force of gravity; in 
the second, it is accelerated by it. _ 

The 7nttmentuln of bodies is the force or power, with' 
which one body would strike another. The momentum 
of a body is measured by the product of its weight -and 
velocity. The quicker a body 1110ves, the greater will 
be the fQ,l'ce with which it ,vill strike against another 
body; and we Imow also, that the heavier a body is, 
the greater is its force; 'therefore the whole power OJ 

momentum of a body is composed of these two proper
ties. It is found by experiment, that if the weight of a 
body be represented by the number 3, and its velocity 
ill so by 3, its momentum will be nine. . 

The reaction of bodies is the next law ef motion to 
be explained. When a body in motion strikes another 
body, it meets with resistance; the resistance of the 
body at rest will be equal to the blow struck by the 
oody in motion; or in philosophical language, action 
a~d re~ction will be equal and in opposite directions. 
~lrds, m fl~ing, stl'ike .the ~ir with their wings, and it 
IS the reactIOn of the all' whiCh enables them to rise or 
-uvance forwards. 

if we throw a ball against a wall, it rebounds; this 
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return of the ball is owing to the reaction of '.he 
wall against which it struck, and is called 1"fjlcclc,l 
motion. 

COIllPound motion is that produced Ly the action of 
two forces. If a body be struck by two equal forces. 
in opposite directions, it will not move. But if l11e 
forces, instead of acting on the body in opposition, 
strike it in two directions inclined to each other, at nn 
angle of 90 degrees, 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. 

x these forces are equal, _-*: _______ ---, 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 neith('J', 
it will move in a line c D 

~etween them, and reach D in the same space of 
time that the force x would have scnt it to B, an'd the 
force y would 1I:1\,C sent it to c. Now, if two lines 
be drawn from D -to join Band c, a square will be 
produced, and the oblique line e, which th~ body 
describes, is the diagonal of a square. Supposmg the 

Fig. 2. two forces to be unequal 
[Fig. :.!] that x, {or in- ]I 

stance, is twice as great r---------::..-
as y; then x will drive 
~he ball twice as far as y, 
consequently the line A 

B will be twice as long • 
as the line A C ; the body D "'-_______ ...J 

will in this case lllOya to C 
D; and if the lines be d l'U wn from that point to Band 
Pt the ball will move in the diaggnal of a reGtungle 



Let us now suppose the two forces to be unequal, and 
not to act on the ball in the direction of a right angle, 
but in that of an acute angle. The ball will move 

m F' 3 [Fig. 3] from 
Ig. • A to D in the 

diagonal of a 
n parallelogram, 

A B DC. For. 
ces acting in 
the direction 
of lines form. 
ing an obtuse 

D C angle will also 
produce motion in the diagonal of a paralellogram. For 
instance, if the body set out from B instead of A, and be 
impelled by the for.::es 111 and n, it will move in the 
dotted diagonal B c. 

Circular motion is producer! by the action of two 
forces on a body, by one of which it is projeoted 
forward in a right line, whilst by the other it is con· 
tinually directed towards a fixed point. For instance, 
if I whirl n ball fastened to my hand with a string, it 
is acted on by two forces, alld has a circular motion; 
one of the forces is that which I give it, which repre. 
sents the force of projection, the other force is the 
string which confines it to my hand. If during its 
motion the string were suddenly to break, the ball 
would fly off ina straight line, and this, becaus~ it would 
then be acted on by only one force; for, as we have 
"aid, motion produced by one force is always in a right 
line. The point or line, to which the motion of a body 
IS confined, is called the centre or axis of motion. This 
centre or axis remains at rest, whilst all the other 
parts of the body move round it: when a top is spun, 
the axis is stationary, whilst every other part is in 
motion round it. There is one circumstance in 
circular motion, which must be carefully attended to; 
which is, that the further any part of a body is from 
[he axis of motion, the greater is the velocity. The 
{orce, which confines a body to a centre, round which 
J moves, is call(jjd the centripetal force; and the force, 
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f. tah impels a body to fly from the centre is called 
n .. , centrifugal force. In circular motion 'these two 
forces balance each other. 

If a ball be thrown in a horizontal direction, it is 
acted u~on by three forces, viz. the force of projection; 
the resistance of the air through which it passes; 
and the force of gravity which finally brinrrs it to 
the ground. Bodies thus projrcted desoribe ~ curve 
line in theil· descer>t. If the forces of projection and 
of gravity both produced uniform motion, the ball 
would ~ove 111 the diagonal of a parallelogram: but 
~he motion p~()juc('d by the force of projection alone 
IS uniform, rllat produced by gravity is accc-Ierated; 
and it js. 11':9 acceleration which makes it fall in a 
curve irj,,(ead of a straight line. The curve line 
which II. ball describes, if the resistance of the air 
be not taKen into consideration, is called in geometry 
a paraho/a. 

The middle point of a body is called its centre of 
magnilude, that is, the centre of its mass 01· bulle 

The centre of gral'il.ll is the point about which all 
the parts of a body exactly balance each other, in 
every position of the body; if tlwrcfore this point if! 
supported, the body will not fall. 'Vhen a boat is in 
danger of being upset, it is dangerons for the passen. 
gers to rise suddenly; this is owing to their raising the 
centre of gravity. \Vhen 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 towards the side that is deficient; 
and thus by changing the situation of the centre of 
gravity, restores his equilibrium. A person carries 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 carned With much 
greater facility, because they balance each other. 
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\Vhrn two bodies are fastened together. thfly Il'"e t6 
be cOIl~:(kj'ed as forming bllt one body. It' the twCl 

r~~ bodies be of' equal weight, 
,'~f?i~'1'----t---'!f" j, t,he C',r·n!re.of grav.ity will.be ;t..y«,tj . 
~: '''--' cJ III tne ll1Hldle of the lme 

which unites them;. but if 
one be heavier than thct 
other, the centre of gravi~.' 
will be proportlU~ablv nenl'&' 
the heavy body l~ail t::e lig'" 
one. 

ON THE MECHANICAL POWERS. 

The're are f'ix mechanical powers, viz. the leve,', ~l, .. 
pulley, the whf'el nnd a.de, the inclined plane, the wedge 
and the screll'. 0;1e 01' more of these enters into the 
composition of e\'rry l11!'.chille, 

In order to und'-'l'~tr\l1d the power of a machine, there 
are four things to be (;IJ\1sidercd. Firstly, the powel 
that [!cts; this cOl;si,,;,s in the dfort of men or horses, 
of weights, springs, steam, &e. Secondly, the l'esist. 
ance which is to be overcome by the power. The 
effect of the power must always be superiol' 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 
ul'aw it, they would not be able to draw it. Tllirdlg, 
we are to consider the centre of motion, or, as it is 
termed in mechanics, the fulcrum, which means a prop. 
And lastly, the respective velocities of the power, and 
of the resistance. 

THE LEVER. 

The lever is an inflexible rod or beam, that is to say 
one which is not supposed to bend in any direction~ Fo) 
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instance~ the steel rod, to which n pair of scales is sus
pended, is a lever, and the point by which it is sus
pended, called the prop or fulcrum, is also the centre 
of motion, The tW? parts of a lcver, divided by thE' 
fulcrum, are called lis arms. Now, both scales being 
empty, they are of the 
same weight, and con
sequently balance each 
other" 'Ve have stated 
that if two bodies of 
eq ual weight are fastened 
together, the centre of 
gravity will be in the 
middle of the line that 
connects them; the centl"e 
of gravity of the scales must, thereforp, be in the middle 
between them, as the fulcl"Um is, and, this being sup
ported, the scales balance each othel'. 

You recollect, that if a body he suspend, cl by thnt 
point in which the centre of gravity is Sitll~ilrl, it will 
remain at rest in any' position indifirl"C'ntly; which i:-j 
not the case with this pair of scalf'f', for when we hold 
them inclined, they instantly regain theil' equilibriul1l. 
The reason of this is, that the centre of suspensioll. 
instead of exactly coinciding with thnt of gravity, is a 
little above it. lf~ therefore, thc equilibrium of' the 
scales be disturbed, the centre of gmvity 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 
eqUIlibrium is restored. It is this property which 
renders the balance so accumte an instrument for 
weighing goods. If the scales contain 'diffet:ent 
weights, the centre of gravity will be removed towards 
Il.e scale which is heavicr, and being no longer sup
ported, the heaviest scale will descend. If the lever 
be taken off the prop, an' fastened on in another point, 
that other point then bccomcoS the fulcrum. In 
"his case the equilibrium is destroyed; the longeI 
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nrm of the leve i~ 
heaviest, and df'sct:'ods. 
The centre of gravity is 
not supported, because it 
is no longer immediately 
below tha point of sus
pension. But if we can 
bring the centre of gra
vity immediately below 
that point, as it is now 
sitllatpd, the scales will 
afrain balance eaeh other. 
'I1JUs if a heavy weight 

be placed in the scale suspended to the shorter afln 
of the lever, and a lighter one into that suspended to 

the longer arm, the 
equilibrium will be re
stored. It is not, there
fore, impracticable to 
make a heavy body ba
lance a light one; and 
by this means an im
position in the weight of 
goods is sometimes ef
fected. An ingenious 
balance, called a steel

yard, has been invented, on the principle that a weight 
increases in effect in proportion to its distance from the 
fulcrum. 

'V"hen a lever is put is motion, the longer arm, or 
.cting part of the lever, must move with greater 
velocity than the shol1er arm, or resisting part of the 
lever, because it is further from the centre of motion. 
When two boys ride on a plank drawn over a log of 
wood, the plank becomes a lever, the log which sup
I'orts it the fulcrum, and the two boys, the power and 
the resistance at each end of the lever. When the 
hoys are of equal 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, 80 as to make the arms unequal, and the li"hter 
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boy must be placeo I'lt the extremity of the longer arm, 
in order that the grc'at(')" 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 tht> 
resistance in order to put a machine in motion. For 
this purpose eaen ooy at his descp-nt touches the 
ground with his feet; and the support he rect>ives from 
it diminishes his weight, and enaiJles his companion 
to raise him; thus each boy alternately rcprt>sents the 
power and the weight, and the two arms alternately 
perform the function of the acting and the resisting part 
of the lever. 

A lever in moving, describes the arc of a circlt>, fOl 
it can move only around the fulcrum or centre of mo· 

jon. It would be impossible for one child to ris. rlP 

"endicularly to the point A, or for the ~ther to do ... er:t 
in a straiITht line to B; they each descnbe arcs of chen 
respective" circles: and it hlay be judged from the dif. 
went dimensions of the circle how much greater the 

24 
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't'f'lncity of the little child must be than thatof the biggel 
one. Enormous weights may be raised by' le\'ers of 
this descril't:on, for the longer the acting pali of t1U,l 
levf'l' is in comparison to the rel:;it3ting part, the great!:)I' 
is t1lt: effect produced by it; because the greater ~s. t~e 
velodty of the power compared to that of the weights. , 

Wa have all seen a heavy barrel or tun roll~d 0Xf3f 
by thrusting the end of a 
strong stick beneat):! .it aQd . 

_ resting it against a Jog ,qf 
wood, or any other. objec~ 
which can give it sup'p!?~ 
near the end in copta.';t 

with the barrel. The stick, in this case, is a lev~~ th~ 
support, the prop or fulcrum; and the nearer the latte.:i' 
IS tll lhe resistance, the more easily will the power be 
nbl~ 10 move it, _ , 

Thnt'e are three different kinds of levers; in tqe 
first, whieh comprehends the seyerul levers we have'd~~ 
:-;erihed, the fulcrum is between the power an4 the 
,,-eight. When the fulcrum is situated equally be
t weE' 11 Ihe power and the weight, as in the balance, the 
}'lIWPl' must be something greater than the weight" inorder 
tl) mllve it; for nothing can in this case be gained by 
H'IQ(·it.v. The two arms of the lever being equal,the 
H'lo('itv of their extremities must be so likswise: The 
l·ala})c;~ is therefore of no assistance as a mechanical 
rl)Wel', Imt it is extremely useful to estimate the re~ 
pJcth-e weights of bodies, But when the fuldrum, F, 
of a len~.r is not equally distant from the powet and tlie 

A 
F 

weight, and that the power', 

iI 
P, acts at the extremity of 
the longer arm, the power 

- may then be le8s than the 
W weight, w, its deficiency 

being compensated' by its 
greater velocity; as 'Ye ab

gp-rved in describing the see-saw. Therefor.e~ when a 
gJ cat weight is to be raised, it must be fast~ed. to 
lhu shorler arm of a levlil", and the poweF applied to 

P 



the longer arm. But, if the case will arlmit of putting 
the end of the lever under the weight, 110 flstenin" wiI! 
be required, as you may pCl'c~ive by stinin:!; th~ firf', 
The poker is a lever of the first kind: the po'!nt, where 
it rests against the bars of the grate, whilst stirring the 
fire, is the fulcrum; the short a 1'111 , or resisting pa,'t of 
the lever, is employed in lifting the weight, which is 
the coals; and the hand is the power, upplied to the 
longer arm, or acting part of the levf>r. A pair of scis
sors is an instrument composer\ of two I('\'('rs, united in 
one common fulcrum; the point at which the two I,'vers 
are screwed together, is the fulcrum; the handles to 
which the power of the fingers is appli('(I, are the ex
tremities of the acting part of' the I"\'('rs; and the 
cutting part of the scissors II re the resist i IIg parts of 
the levers: therefol"C, the longf'r the hanrlles, and the 
shorter the points of the scissors, the more easily wilt 
they cut. Thus, when pasteboard, or any hard suo.. 
stance is to be cut, that part of the sei;:sors nem'est 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 I'esisting p;U't of the lever 
~eillg very short in comparison of the acting part. 

In levers of the· second kind, the weight, instead of 
being at one end, is situnted between Ule power arad 
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 motion. \Ve may 
sometimes see a banel moved W 

by means of a lever of the second kind, as well as by 
one of the first. The end of the stick that i$ thrust 
under the barrel rests on 
the ground, which be
comes the fulcrum; the 
barrel is the weight to be 
moved, and the pc-".ver the 
hands spplied to the other 



.rnd of the lever. In this instance there is an immense 
difference in the length of the arms of the leYer, the 
weight being almo&1 close to the fulcrum, and the advan. 
tage gained is propo11ional. The most common example 
that we have of levers of the second kind is in the dooI"8 
()If our apartments; in these the hinges represent the ful. 
crum; the hand, the power applied to the other end of 
~he lever; and the door, or TatheTiots inertia1 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: amI the hands at the handle 
are the power. Nut-crackers are double levers of th .. 
kind: the hinge is the fuicl"UID; the nut.cracken the 
resistance, ami the hands the power. 

In levers of the third kind, the fulcrum is also It'I 
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 

tum, occupies some part 
• Y of the lever between its 

Ie 
extremities. But in this 
th'rd kind of lever, the 
we.ght bemg further from 

w the centre of motion than 
the power, the difficulty of raising it, instead of being 
diminished is increased. Levers of this description are 
used when the object is to produce great velocity. The 
aim of mechanics" in general, is to gain force by ex. 
changing it for time; bet it is sometimes desirable to 
produce great velocity by an expenditure of force. The 
treddle of the common turning lathe aftOrds an example 
of a lever of the third kind employed in gaining time, or 
velocity, at the expense of force. A man, in raising a 
long ladder perpendicularly against a wall, cannot pla~ 
his hands on the upper part o~thp ladder; the POW"lT 
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tLerefore, IS necessarily placed nearer the fulcrum than 
the weight, for the hands are the power, the ground, 
the fulcrum, and the ladder, the weight, which. in this, 
as well as in the door, may be considered as collected 
in the centre of gravity of the ladder, about half 
way up it, and consequently beyond the point where 
the hands are applied. This kind of lever is em. 
ployed in the structure of the human frame. In 
lifting a weight with the hand, the lower part of the 
arm becomes a lever of the third kind; the elbow is 
the fulcrum; the muscles which move the arm, the 
power; and as these are nearer to the elbow. than the 
hand is, it is necessary that their power should exceed 
the weight to be raised. It is of more consequence 
that we should be able to move our limbs nimbly. than 
that we should be able to overcome grent resist~nce; 
for it is comparatively seldom that we meet with great 
obstncles, nnd when we do, they can be overcome uy 
art. 

TilE PULLEY. 

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

fit 
of wood or metal, with a string running 

• in a groove round it, by means of which 
A C a weicrht may bc pulled up. Thus pul-o . . . lcys arc used for draWIng up curtallls, 

'P w the sails of a ship, &c. When the pul-
ley is fixed, it gives no mec~lanical 

advantage. If p represent the power to raIse the 
weight w, it is evident that. the. ptJ\ver must be 
something grenter than th~ weight III order !o move it. A fixQd pulley is useful, therefo~e, o11ly III altrr
ing the direction of the power and Its most freq~ent 
practical application is to enable us to dra~v up a wClght 
by drawing down tho string, connl'ctcd '~'Ith the .pulley. 
But n moveable pulley atlords mechamcal assistance. 
The hand which sustains· the cH~k by means of the 

2l* 



CfJl'd D x, passing round the moveable pulley A c, 
does it more easily than if it held the cask suspended 
to a cord without a pulley; for the fixed hook H, to 
which one end of the cord is fastened, bearing one half 
of the weight of the cask, the hand has only the other 
half to sustain. 

Now, it is evident, that the hook affords the same 
assistance in raising, as in sustaining the cask, so that 
the hand will have only one-half of the weight to raise. 
But observe that the velocity of the hand must be 

, double that of the cask; for in order 
to raise the latter one inch, the hand 
must draw the two strings (or rather 
the two parts, D and E, into which the 
string is divided by the pulley,) one 
inch each; the whole string being 
shortened two inches, while the cask 
is raised only one. Thus the advan
tage of a moveable pulley consists in 
dividing the difficulty. Twice the 
length of string, it is true, must be 
drawn, but one-half the strength is 
required which would be necessary to 
raise the weight without such assist
ance; so that the difficulty is over
come in the same manner as it WOllld 

be by dividing the weight into two equal parts, and 
raising them successively. The pulley, therefore, acts 
on the same principb as the lever, the deficiency 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 
Ene 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 be 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 
lhe fulcrum; A B, or half the diameter of the pulley, as 
,he shorter arm; and A C, or the whole diameter, as the 
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longer ann. It IIl:l~·, p"l'liap;, b,: o".i~eteJ to pulleys, 
that a longer time is rcquin·d to raise a \\"(·jglit witt 
theil· aid than without it. That is true, {;)j. it i-: a fun 
damental law in mechanics, that \\ Ilat is gailled in 
power is lost in time; this applies not only to the pull(·y 
but to the lever and all the other mechanical powers 
It would be wrong, however, to supposo 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 OUi 

strength. This we accOlllplish, by dividing the resis 
tance of a body illto 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 excliangC'd for powel·. 
The greater the number of pulleys con· 
nected by a strillg, the more easily the 
weight is raised; as the difficulty is divided 
amongst the number of ~trings, or rather 
of parts, into which the stl·ing is divided 
by the pulleys. Several pulleys thus con· 
O£·cted, fOl·m what is called a system, or 
tackle of pulleys. You may have seen 
them suspended f!"Om cmnes to raisC' goods 
into wal·ehouses, ancl in ships to draw lip 
sails. I-Iere both the advantages of an in. 
crease of puwer and change of direction 
are united; fOl· 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. I' I 

leys. Pulleys are freq uently connected, as 
described, both for nautical and a variety of other 
purposes; but, in whatever manner pulleys are can. 
nected by a single string, the mechanical power is the 
same in its principle. Wacn there are two, three, &0., 
strings the effect is greater; but the apparatus is more 
complioated, and its applicnbility iii more limited. 



THE WHEEL AND aJCLE. 

The third mechanical power is the wheel and axle. 
Let us suppose the weight w to be-a bucket of water 
in a weoll, which iii to be raised Ly winding the rope, to 
which it is attached, round 
the axle; if this be done 
\\' ith'Jut a wheel to turn 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, who~e fulcrum 
is in the centre; but add 
the wheel to the axle, aud 
you will immediately find the 
bucket is raised with much 
icllS difficulty. The axle acts 
the part of the shorter arm of the lever, the wheel that 
of the 10ngN arm. The velocity of the circumference 
of the wheel is as mueh 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 
bS increased in the same proportion as the circumference 
,)f the wheel is greater than that of the axle. If the 
vdocity 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 INCUNED PLANE. 

The fourth mechanical power is the inclined plane. 
,'l:}is 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 slop& than it can be 



raised the same height perpendicularly. But in tlus, as 
well a<; the other mechanical powers, the facility is pur
chased by a loss of time; to I· the weight, instead of 
moving directly from A. to c, must move from B to c, 
and us the height of the plane is to its length, 50 is the 

power to the weight which it is intended to raise. Thus, 
if a pully be fixed at F, so that the string from F to w may 
be parallel to B c, and a string fixed to the weight w 
were connected with another weight p: then if p bear 
the same proportion to w that the line A. c does to the 
line n c, the two weights will balance each other, a 
considCl·able portion of tRe weight w being supported 
by the plane B c, and only the residue oy the power P. 

THE WEDGE. 

The wedge, which is the next mechanical power, i. 
composed of two inclined planes. Woodcutters some-

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; and the 
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advantage gained by this pOWf'T is in the propOl-tion or 
)Ialfits wioth to its length. The wedge, however, act~ 
principally by being struck, and not by mere pressure; 
lhe 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 
re felTed to the inclined plane; whilst the axe, the 
hatchet, and the knife, (when used to chop or split 
nsunder,) act on the principle of the wedge. But a 
knife cuts bP-st when dmwn across the substance it is to 
divide, as it is used in cutting meat; for the edge of a 
knife is really a very fine saw, and therefore acts best 
when used like that instrument. 

THE SCREW. 

The 8Crt1b, which is the last mechanical power, IS 

more complicated than the others. ]t is composed of 
two parts, the screw and the nut. The screw s is a 
eylinder, wi.th a spiral protuberance coiled ronnd it, 

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

J{ L spiral thread of the screw; just 
like the lid of a box which screw" 
on. The handle which projects 
from the nut is a lever, without 
which, or something equivalent, 
the screw is never used as a 
mechanical power. The nut, 
with a lever L attached to it, is 

commonly called a winch. The power of the screw, 
complioated as it appears, is referable to one of the 
most simple of the mechanical powers, the inolined 
plnne. If a slip of paper be cut in the fonn of 81 
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iuclined plane, and wound round a 
pencil, which will represent the cylin
der, it l"ill describe a spiral line cones
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 
~he 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 thp 
old principle, what is saved in power is lost in time, 
'fhe power of the screw may be increased, also, by 
lengthenrng the lever attnched to the nut; it is employed 
either for compression or to raise heavy weights. It is 
used in cider and wine presses, in coinina , in book. 
binding, Ilnd 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 oceasion 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 also 
prevents them from being so immediately in contact, 
which makes them slide ... ore easily over each other. 
It is for this reason that wheels are greased, and the 
locks and hinges of doors oiled l• In these instanceII, the 
contact of the rubbing surfaces- is 80 chse, and the rub-
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bing so continual, that, notwithstanding their being 
polished and oiled, a considerable degree of friction is 
produced. It is a remarkable circumstance, that there 
is generally less friction between two bodies of differen~ 
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 tIat surface of a body, the other 
oy 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 thl·ough them; whilst, in the other kind, 
the friction is transferred to a smaller surface, and the 
rough parts roll over each other with comparative 
facility. Henoo it is, that wheels are often used for the 
wle purpose of diminishing the resi:!tance of friction. 
When, in descending a steep hill in a carriage, we fastea 
one of the wheels, we decrease the velocity of the 
carriage, by increasing the friction, that is to say, by 
converting the rolling friction of one of the wheels into 
the dragging friction; and when casters are put to the 
legs of a table, the dragging is converted into the rolling 
friction. 

A fly-wheel, which is a large heavy wheel attached to 
the axis of one of the principal wheels of the machinery 
to steam-engines and other large machines, acts in the 
cirst instance as a heavy weight to impede their free 
lnd uncontrolled motion. However paradoxical tWa 
mode of improving machinery may appear, it is, never
Iheless, of great advantage. The motion of a machine 
B always more or less variable. Whether the power 
.:onsists in wind, water, steam, or the strength or 
",nimals, it cannot be made to act with perfect regularity, 
.!Or can the work which the machine has to perform be 
dways uniform. Yet in manufactures, and most cases 
Jo which machinery ia employed, uniformity or action iI 
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essentially requisite, both in onlel' to prevent injury to 
the machine and imperfection ill Ihe wOl'k l'f:'rfol'rl1E'o, 
Th~ tly.iwheel answers this purposE', by rcgulating the 
actLOn of the machine: by its inertia it diminishes the 
effect of increased action, Ilnd carrits on the machine 
with uniform velocity when the power transiently 
slackens; thus, by either checking or impelling the action 
of the machine, it regulates its motion so as to render it 
tolerably uniform. It is not difficult to undel'stand the 
manner in which a fly. wheel acts.-The vast number 
of partieles of which it consists may lose, or gain, taken 
as a whole, a considerable quo,ntity of motion, without 
their being, individually much affected; that is, without 
~he fly.wheel, ol'-by conseqmmce-the machinery with 
which- it is connected being sensibly retarded or accele' 
rated. Thus it is in reality a magazine in which motion 
is hoarded up, and when it is not wanting, 01' is injurious 
-ready, however, to be given out again precisely at the
moment it is required. 

There is another circumstance which diminishes th~ 
motion of bodies, and which greatly affects the power of 
machines; ,this is the resistance of the medium in which 
0. machine is wOI'ked. 

All fluids, whether of the nature of nir, or of water, 
are oalled mediums: and their resistance is genel'ally 
proportioned to their density; for the more matter a 
body contains, the greater the resistance it will oppose 
to the motion of another body stl'iking against it. It ill, 
Iherefore, 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 considel'able reduction of power must, 
therefore, be allowed for the resistance of the au. 

ASTRONOMY. 

THE EARTH'S ANNUAL MOTION . 

• fn attempting to give some general notions on utro. 
Ddlhy;~we .nall not begin by entering into an explwla. 

2:; 
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Ling so continual, that, notwithstanding their being 
polished and oiled, a considerable degree of friction is 
produced. It is a remarkable circumstance, that there 
is generally less friction between two bodies of ditreren~ 
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 tlat surface of a body, the other 
oy 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 
rough parts roll over each other with comparative 
mcility. Hence it is, that wheels are often used for the 
~le purpose of diminishing the resistance of friction. 
When, in descending a steep hill in a carriage, we fastell 
one of the wheels, we decrease the velocity of the 
carriage, by increasing the friction, that is to say, by 
converting the rolling friction of one of the wheels into 
the dragging friction; and when casters are put to the 
legs of a table, the dragging is converted into the rolling 
friction. 

A fly-wheel, which is a large heavy wheel attached to 
the axis of o~e of the principal wheels ~f the machinery 
I_n st~am-englDes and other large machmes, acts in the 
nrst Instance as a heavy weight to impede their free 
Ind unc~mtroll~d motio~. However paradoxical thia 
mode of ImprovlDg machlDery may appear, it is, never
Iheless, of great advantage. The motion of a machine 
B al~ays.more. or less variable. Whether the power 
-':O'!SISts .lD wlDd, water, steam,. or the strength oC 
..&Dlmals, It cannot be made to act With perfect regularity 
,Jor can the work which the machine has to perform ~ 
..Iway.s unifor~. Y~t in manufactures, and most cases 
In which machmery UI employed, uniformity oC action i. 



essentially requisite, I)):h in order to prevent lII.1llry to 
the machine and imp,'rfcction il) tho work p"..ti)rllleci. 
The fly-whcel answers thi:; purposC', by regulating the 
action of tbc machine: by its inertia it diminishes the 
efiect of increascd action, and carril s on the machine 
with uniform veloeity when the p'J\\'cr transiently 
sl;Lckens; thus, by either checking or impelling the action 
of the machine, it regulates its motion so as to render it 
tolerably uniform. It is not difficult to understand the 
manner in which a fly-whed acts.-The vast number 
of particles of which it consists may lose, or gain, taken 
as a whole, a considerable quantity of motion, without 
their being, individually much affected; that is, without 
~he fly-wheel, or-by conseqUlimce-the machinery with 
which it is connected being sensib!.1J retardcd or acc1_'lc· 
rated. Thus it is in reality a magazine in which motioll 
is hoarded up, and when it is not wanting, or is injurious 
-ready, however, to be given out again precisely at tht' 
moment it is required. 

There is another circumstance which diminishes th~ 
motion of bodies, and which greatly affects the power of 
machincs; ,this is the resistance of the medium in which 
11 machine is wOI·ked. 

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 anothel· body striking against it. It is, 
lhe-refore, 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 begin by entering into an expll1na. 

2;; • 
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tlon of the system of the celestial bodies, but select 
that portion which is most interesting to us, the earth, 
and when we have formed a distinct idea of the part 
which it performs in the general system, we shall be 
able to form some conception of the 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 obstacl& 
impeded its course it would proceed interminably in th~ 

U 
i 

Mme directioa and 
with a uniform ve
locity. Let A re
present the earth, 
and s the sun. We 
shall suppose the 
earth nrri ved at the 
point in which it 
is represented in 
the figure, having 
a velocity which 
would carry it on 
to B in the space 
of one month; whilst the sun's attraction would bring 
it to c in the same space of time. Reasoning upon the 
laws of uniform motion we might hastily conclude that 
the 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 ncting upon 
our terrestrial ball, and producing an incessant deviation 
from a course in a straight line, and thus converts it 
into a course in a curve line. 

Let us detain the eartn a moment at the point D, and 
consider how it will b8 affected by the combined action 
of the two forces in its new situation. It still retains 
j~s tendency to fly off ~n a straight line; but a straight 
hne would now carry lt 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 th. 
first; th~ line D F describing the force of projectioDt 
and the lme D s that of attraction; and it will be found 
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that the earth will proceed in the curve line D G drawn 
ill thp. ~arallelogram 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 coniines the 
earth to a centre; and the impulse of projection, or the 
force which impels the earth to quit th8 sun and fly off, 
is the centrifugal force. 

We have described the earth as moving in a circle, 
merely to render the explanation more simple, for iu 
reality the centripetal and centrifugal forces are not so 
proportioned as to produoe circular motion; and the· 
earth's orbit or path rOllnd the sun is not circular, bu 
elliptical or oval. 

Let us suppose that when the earth is at A, its pro 
jectile foroe docs not give it a velocity sufficient 11 
counterbalance that of gravity, ~o as to enable thcsp 
powers conjointly to carry it round the sun in a circle; 
the earth instead of describing the line .A c, as in the for-
mer figure, will approach .A. 

c 

nearer the sun in the line 
A. B. Under these circum
stances it will 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, which brings it nearer 
the sun, instead gf 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 revolve round the sun in a circle 
for the following reasons. The centrifugal force in
creases with the velocity of the body; or, in other 
words, the quicker it moves the stronger is its tendency 
to fly off in a right line. 'When the earth arrives nt 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 eal1h away from the sun till it reaches G. It is thus 
that we escape from tha Jangerous 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 towllrds H, that 
of attraction towards s, and the earth proceeds between 
them with a retarded mot.ion, 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 
approaohes 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 called 
its perihelion, that part most distant from the sun it, 
aphelion. The earth is about three million of miles 
~earer the sun. at its perihelion than at its aphrlion. 
Some are surprised to learn that during the heighlh of 
~ur sum~er, the earth is in that part of its orbit which 
IS mo~t dIstant. from the sun, and that it is during the 
s~veTlty of wmter that we are nearest to it. The 
fhfference, however, of the earth's distance from the 
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sun in summer and winter, when compared with its 
total distance from the sun, is but inconsiderable, for 
three millions of miles sink into 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 planets 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 rOliDd 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, satellites, or 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 

"ll\* • 
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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 prop0J1ioned to that of 
attraction. This diminution of attraction, by the 
increase of distance, also accounts for the motion or 
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 round the moon, nor 
the moon round the earth; but they both revolve roulld 
a point, which is their common centre of gravity, and 
which is as much nearer the earth's centre of gravity 
than that of the moon, as the weight of the former ex 
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 aoted on 
by their satellites; but the gravity of the planets 
(e!en when taken collectively) is so trifling, compared 
with that of the SUD, 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 centTf~, 
about which the sun also revolves. The sun likewise 
revolv~s on its axis. This motion is ascertained by 
ohl!lervmg certain spots which disappear and reappear 
regularly at stated times. 



295 

~ 
.-1IIin V"l>ft4s:Ed ~,u, -:r,- 0 0 0 '--J 

l $ V Q1\1!IOII. ~ 

Mercury is the planet nearest the sun; his orbit i. 
cl'lIsequentiy contained within OUf'S; but his vicinity t() 
the sun occasions his being nearly lost in the brilliancy 
ot his rays; and when we do see this planet, the sun ill 
so dazzling, that very accurate observations cannot be
made upon him. He perfonns his revolution roun" 
the sun in about eighty.seven days, which is conse· 
quentty the length of his year; the time of his rotatio 
on his axis is not accurately known; his distance frar 
the sun is computed to be 37 millions of miles, and hi 
diameter 3,224 miles. 

Venus, the l'1ext in the order of tbe planets, is 6 
millions of miles from the sun; she revolves about he 
axis in 23 hours Ilnd 21 minutes, and goes round the 
sun in 224 days 17 hours. The diameter of V ~mus is 
7,687 miles. The orbit of Venus is within ours; 
during nearly one.half of her course we soo 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. "Ve cannot then see her 
rising, as she rises in tbe day time; but she also sets 
tater,; so that we perceive her approaching the horizon 
after sun-set; she is then caned Hesperus, or the 
evening star. 

The Eart'~ is next to Venus. At present we shall 
;mly 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 
ill our course by a single moon. 

Mars comes next. He can never be between us 
and the sun, like Mercury and Venus. His di9tanct' 
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from the sun is 144 millions of miles, he turns on his 
axis in 24 hours alHl :J9 minutes; and he performs his 
annual revolution in about 687 of our days: his 
diameter is 4,189 miles. Then follow fUur very small 
planets-Juno, Ger'ss, Pallas and Vesta, which have 
been recently discovered, but whose dimensions und 
distanceS' (rom the sun have IIOt been very accnrately 
ascertained. 

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 annual period in nearly 
twelve of ollr years, he revolves on nis axis in about 
ten hours; he is above 1,400 times as large as our 
~arth, his diameter being 89,170 mires. He i.s attended 
by four moons. 

Saturn comes next, whose distance from the sun is 
"bout 900 millions of miles. His diurnal rotation is 
performed rn tCD hours and a quarter; his annual revo. 
iution in ne'arly thirty of' our Ye'ars; his diameter is 
i9,000 miles. This planet is surrounded by a luminous 
ring, the nature of whieh astl'Onomcrs nre mueh Ilt a loss 
10 conjecture; he hus s!'\"en moons. 

Gcorgium SidllS, or r..'razlUs, or H1!rsc7lel «(or all 
these name's have been given to this pranet) 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 discovt'red; being at a 
distance of no less than 1800 millions of miles from that 
luminary. Its diameter is about 3.''),000 miles. l\ 
takes about 83 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 . , 
runmng to sueh a distance from the sun that they 
d~sa'ppen.r for a great number of years. ' They are 
dlstmgUlshed from the other ceI£'stiul bodies, by their 
ruddy appearance, and by a Ion ... train of liuht calIfd 
the tail. The length of t11esc~ taiJ.s is often many 
millions of miles. Some comets have been ascertained 
ID move in long narro\\" ellipses or ovals, round the 



2!:17 

sun, f!'Om which it has heen inferred, perh<1ps hastily, 
that they all do so. The number of comets which 
nave occasionally been seen within the limits of our 
9ystem, since the commencement of the Christian era, 
IS about 500, of which the paths of 98 have been cal. 
culated. 

FIXED STARS. 

The ancients, in order to recognize the fixed star: 
formed them into groups, to which they gave particular 
names. In order to show their proper situations in the 
heavens, they should be painted on the internal surf.'1cr: 
of a hollow sphere, from the centre of which they 
might be viewed. "Ye should then see them as they 
appear to be situated in the heavens. The twelve C1n· 
8tellations, called the Signs of the Zodiac, are thosE 
which are so situated. that the earth, in its annual 
revolution, passes directly between them Rnd the sun, 
They occupy a complete circle, or broad belt, in the 
heavens. Hence, a right line, drawn from the earth, 
and passing through the sun, would reach one of theso 
constellations; and the sun is said to be in that can. 
stellation in which such a line would terminate. Tht> 
circle in which the sun appears to move, and which 
passes through the middle of the Zodiac, is called the 
Ecliptic. 

We have no means of ascertaining the distance of 
the fixed stars. When therefore they are said to be 
in the Zodiac, it is merely implied thllt they are situ. 
ated in that direction, and that they shine upon us 
through that portion of the heavens which we call thE' 
Zodiac. Whether the apparent difference of the sizp
and brilliancy of the stars proceeds from various dE' 
grees of remoteness or of dimension, is a point whiCH 
astronomers are not able to ascertain. Considering 
them as suns, we know no reason why they should 
not vary in size, as well as the planets belon~in~ ~ 
ili~. • 



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 decl'ive 
us. \Vhen sailing on the water with a very steady 
ureeze, 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 steady wind, yon would lIot be sensible 
of your motion; for you could not feel it, and you 
could see it only by obsening the chnnge of place of 
objects on shorp. So it is with the motion of the cilrth : 
evcry thing on its surface, and the air that surrollnds 
it, accompanies it in its revolution-it meets with no 
resistance, therefore we are insensible of motion. 
The apparent motion of the sun and star~ affords us 
the same proof of the earth's motion, that the crew of Il 
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 sllccessively passing by every 
star, which, like objects on land, we suppose to be 
moving, instead of ourse!v('so Persons who have 
ascended in balloons, tell us that the earth appears to 

sink beneath the balloon, instead of the balloon rising 
above the earth. \Vhat an immense circuit the sun 
~nd stars would make daily, 'nore their apparent mo
tIOns real! Why should these enormous rrlobes traverse 
such ~n immensity of space, merely fo prevent the 
nec7ss1ty of our earth revolving on its axis 1 The 
motlon produced by the revolution of the earth -on its 
axis is about thirteen miles and a half in II. minute to 
an inhabitant o~ London. A person at the equator 
moves much q~lCker, and one situated near the poles 
much slower, smce they each perform a revolution in 
twenty-four hours. But in performinrr its revulution 
round the sun, every part of the earth 

0 
moves with an 

equal velocity; and this velocity is no less than a thou
sand miles n minute. 



In ancient times, t~e earth W88 supposed to occupy 
the centre of the UnIverse; and the sun, moon, and 
stars to revolve round it. This was the system of 
Ptolemy; but since the beginning of the sixteenth 
century, that system has been discarded, and the solar 
system, such as we have described, was established 
by the celebrated astronomer Copernicus, and his fol
lowers, and is thence called the Copernican system. 
But the theory of gravitation, the discovery of the 
source whence this beautiful and harmonious arrange
ment flows, we owe to the ganius 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 apple fall from a tree, which it is said led 
to that train of thought, whence his grand theory of 
u'liversal gravitation was ultimately developed. His 
fi ~st reflection was, whether the a pple would fall to 
earth if removed to a great distance from it; then h 
far it would require to be removed from the eal 
before it would cease to be attracted; would it ret: 
its tendency to fall at the distance of a thousand mil 
or ten thousand, or at the distance of the moon-[ 
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 Ileal' 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 othl"r 
planets, and he considered them as gravitating tawards 
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, 
appE'ur trivial, because they are common, and with 
which they are satisfied, be~ause they are natul'Ul, 
without reflecting that natul"C is our grBnd field of 

• 
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observation-that within it is contained our whole 
store of knowledge: in a word, that to study th~ works 
of nature, is to learn to appreciate and admire the 
wisdom of God. 

THE TERltESTRUL GLOBE. 

As the earth is the planet in which. we are most 
particularly interested, we sh~ll eXplal? the effects 
resulting from its annual and dIUrnal motions; but for 
this purpose it will first bt; necessary.to make you a~. 
quainted with the artificlaZ terrestrial 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 CI--t-+-+--+~:::>t'4-++-t-t~ D 
of the axis are 
the poles, distin. 
guished by the 
names of the 
north and the 
south pole. The 
circle C D, which 
divides the globe 
into two equal parts between the poles, is called the 
eq uator, or equinoxial line; that pa11 of the globe to the 
north of the equator is the northern hemililphere; that 
part to the south of the equator, the southern hemisphere. 
The small circle EF which surrounds the north pole, ill 
called the arctic circle; GR, surrounding the south pole. 
the antarctic circle. There are two intermediate oircle~ 
between the polar circles and the equator, that to the north, 
IX, called the tropic of Cancer; that to the south, LN, 
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called the tropic of Capricorn. Lastly, the circle La:, 
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 aR imaginary circle in the 
heavens, passing through the middle of the Zodiac, 
and situated in the plane of the earth's Olobit. In order 
t(j undet'stand the meaning of the earth's orbit, let us 
suppose a smooth, thin, solid plane cutting the sun 
through the centre, extending out as fal' 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; and the circle in 
which this plane euts the signs of the zodiac is the 
ecliptic. 

The spaces between the several parallel circles 0 

the terrestrial globe are called ZOIlt'S; that wllich i 
comprehended between the tmpics is distinguished b: 
the name of the torrid zone; the spnces, which exton 
from the tropics to the polar circles, tho north and sout 
temperate zones; and the spaces, contail1€d witJain tit 
polar circles, the frigid zones. 

The several lines whicb are drawn from one pole to 
the other, cutting the equator at right an~Jes, 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 places situated on the 
opposite meridian, it is consequently midnight. To 
places situated equally distant from these two meridians, 
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; 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, are called 
great circles-to distiDguish them from those which 
divide it into two unequal parts, as the tropic and polar 

26 
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cIrcles, whwh are called small circles. All circles ar. 
divided into 360 equal parts, called degrees; and these 
degrees into 60 equal parts, called minutes. The diame
let' of a circle is a right line dl'awll across it, and passing 
throu~h the centre; the diameter is equal to a little less 
than one-third of the oircumference, and consequently 
~ontains a length equal to nearly 120 degrees. A me
ridian, reaching from one pole to the other, is half a 
~ircle, nnd therefore contains 180 degrees; and the 
'listance from the equator to the pole is half of a me
ridian, or a quarter of the circumference of a circle, and 
contains 90 degrees. 

Besides the usual division of circles into degrees, the 
eoliptic is divided into twelve equal parts, called signs, 
which bear the names of the constellations through 
which this circle passes in the heavens. The degrees, 
measured on the meridians from north to south, or from 
south to north, are called degrees of latitude; those 
measured from east to west on the equator, or any of the 
Jesser circles parallel to it, are called degrees of longi
aude. These lesser circles are called parallels of 
latitude; because being every where at the same dis.: 
tance from the equator, the latitude of every point 
contained in anyone of them is the same. 

The degrees of longitude must necessarily vary in 
length according to the dimensions of the circle on 
which they are reckoned: those, for instance, at the 
polar circle, will be considerably smaller than those at 
the equator. The degrees of latitude, on the contrary, 
never vary in length; the meridians, on which they 
are reckoned, being all of the same dimensions. The 
length of a degree of latitude is 60 geographical miles, 
which is equal to 69! English statute miles. The 
degrees of longitude at the equator would be of the 
same dimensions as the degrees of latitude, were the 
earth a perfect sphere; but its form is not exactly 
spherical, being somewhat protuberant about the 
equator, and' flattened towards the poles. This fc,rm 
proceeds from the superiO!' action of the oentrifUSl.I.1 
power at the equator. The revolution of the earth 011 

~ts axis ~ives avery ~article a tendency to fty off fl'O'n 
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Ihe centre. This tendenoy 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 
arger circle to describe, travels proportionably faster, 
so that the centrifugal force is much stronger at the 
equator than at the polar circle: it gradually decreases 
as we leave the equator and approach the poles, where, 
as ther~ 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 tq~ centrifugal 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 of 
gravity. 

1 

THE SEASONS. 

We shall now explain the variation of the seasons, 
and the difference of the length of the days and nights 
in those S'easons-both effects resulting from the same 
cause. In moving round the sun, the Ilxis of the earth 
is not perpendicular to the plane of its orbit; in other 
words, its axis does not move round the sun in an 
upright position, but slanting or oblique. This you 
will understand more clearly, if you carry a small 
~lobe 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 obliquity of the axis of the 
earth in that orbit, which is noarly 23& degrees. The 
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points ~n wtllcflllJe ecliptic in\" \'sech the equator ore 
oalleo! nodes. ~J'he globe at J is situated as it is in 

(he midst of SI1I1'UV,r, N what is r:alled the summer 
solstice, which i:o on th" twenty.6"Rt of June. The 
north pole is thr:n inc.lin·~d toward,. the sun, and the 
northern hemi~?here enjoys much more of his rays 
than the southflrn. The sun now shines over the whole 
of the north friRid zone, and notwithstanrling the 
earth's diurnal revolution, it will cnlltmue to shine 
upan it as long as it remains in this culuation. whilst 
the south frigid zone is at the same timA com~letely in 
ob!lcurity. 

Let the earth now set off from its pn-ition in the 
summer solstice, and carry it round the 81m· observe. 
that the axis must be always inclined in tbe Rame 
direction, and the north pole point to the saJ\~ soot in 
the heavens. There is a fixed star situated ruu.r that 
spot, which is hence called the North Polar star. 'fhe 
earth at B has gone through one quarter of its orbit. 
and is arrived at that point at which the eclipb.l cuts 
or crosses the cquator, and which is caile" the 
alJtumnal equinox. The sun now shines from one role 
to the other. At this period of the year, the days 
and nights are equal in every part of the earth; but 
the next step she takes in her orbit involves the north 
pole in total darkness, whilst it illumines that of the 
south. This change was ~radually preparing as the 
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earth moved from summer to autumn. The h,stant the 
earth passes the autumnal equinox, the long night of 
th~ north P?le commences, and the south pole begins to 
~nJoy the hght of the sun. As the earth proceeds in 
her orbit, the days shorten. and the nights lengthen 
throughout the northern hemisphere, untit it arriTes at 
the winter eolsdee, on the 2bt of December, when the 
north frigid zone is entirely in darknese, 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, as the sun's rays 
fall perpendicularly on them, while they shine obliquely 
on the temperate, and almost horizontally on the frigid 
zone; for during their long day, the sun moves round 
at no g~eat clevation above their horizon, without either 
rising or setting. 

To a person placed in the temperate zone, the sun's 
rays will shine neither so obliquely as at the poles, nor 
so vertically as at the equator; but will fall upon him 
more obliquely in autumn and in \yinter than in 
summer. Therefore, the inhabitants of the earth 
between the polar circles and the cquato.' will not have 
merely one day and one night in the year, as happens 
Ilt the pole; nor will they have equal days and equal 
nights, as at the equator, but their days and nights will 
var.y in length at different times of the yea I', according 
as thejr respective poles incline towards or f!"Om the 
sun, and the difference will be greater in proportijll to 
their distance from the equatOJ·.-During the other 
half of her orbit, the same effect takes place in the 
Southern hemisphere, as what we have just 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 
Bun, exactly in the same position as in the autumnal 
equinox; excepting that it is now autumn in tha 

28* 
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Southern hemisphere, while it is sprin~ time with 1M 

for the balf of the globe, which is enlightened, extp.nds 
exactly from one pole to the other. On the two days 
of the equinox the sun is visible at both poles; ~ut only 
half of it is seen from either, the other half bemg con. 
cealed by the horizon. 

ON THE MOON AND ECLIPSES. 

Let us now turn our attention to the moon. This 
satellite revolves round the earth in the spll.ce of twenty. 
seven days eight hours, in an orbit nearly ooinciding 
with the plane of the earth's orbit, and accompanied us 
in our revol ution round the sun. Her motion, therefore, 
is of a complicated nature; for, as the earth advances 
in her orbit, whilst the mOOD 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 a revolution round the earth; 
so that the inhabitants of the moon have but one day 
and one night in the course of a lunar month. Since 
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. 
bibits 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 f~rm of a new ~oon. When she has gone through 
one.slxth of her orblt, one quarter of her enlightened 
hemisphere will be turned towards the earth, and she 
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will then appear horned. When she has performeJ 
one quarter of her orbit, she shows us one half of her 
enlightened side. 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 time~, the sun, the moon, and the 
earth are in the same right line; but in the first case, 
lhe 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, sh.! 
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. 

\Vhy, it may be asked, have we not a solar and a 
lunar eclipse every month 1 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 
nodC's 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, il 
).assing by the earth, does not entil'ely escape hl'l 

l hadow. When i.he eclipse happens precisely at th. 
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nodes, they are not only total, but last {or some 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 larCTe enough to cover the earth. The 
lunar eclipses, on "'the contrary, are visible from every 

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

TIlE TIDES. 

The tides are produced by the attraction of the moon. 
fhe cohesion of fluids being much less than that of 
folid bodies, they more easily yield to the power of 
gravity, in consequence of which, thc 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. AccorJing 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 tha~ 
we have two tides in the course of twenty-four hours, 
and that it is high water with us and with our antipodca 
at the !lame time. 
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This opposite tide is rathel' 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 everywhere covered by the ocean. 
N is the moon, ABC D, the earth. Now, the waters 

on the surface 
)I of the earth 

e f 
about A, being 

II A more strongly 
attracted than 
in any other 
part, ;vill be 
elevated, the at-

traction of the moon at Band c, being less; but still it 
will be tireater there than at D, which is the part mo!;;t 
distant trom the moon. The body of the earth will 
thel'efore be drawn away from the waters at D, leaving 
a protuberance similar to that at A.; so that the tide A 

is produced by the waters receding from the earth, and 
the tide D by the earth receding from the waters. 

The influence of the sun on the tides is less than that 
of the moon; for observe, Ihllt the tides rise in conse
-1uence of the moon attracting one part of the waters 
more forcibly than another part; it is this inequality of 
attraction which produces fun and ebb tides. Now tho 
distance of the sun is so great, that the whole globe of 
the earth is comparatively but as a point, and the dif
ference of its attraction for that part of the waters most 
under its influence, and that part least subject to it is 
but trifling; and no part of the waters will be much 
elevated above, or much depressed below their general 
surface by its action. The sun has, however, a con
siderable effect on the tides, and 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 
during that time, therefore, at full and at change, she 
is in the same direction as the sun. Both then act 
conjointly on the earth, and produce very great 
tideil, called spring-tides, as represented at .A and B; 
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but when the moon -III at the in~mediate parts of her 

~~,e 
.4! 

orbit the sun, instead of affording assistanee, weaken. 
her power by acting in opposi~ion to it; and smallel 
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 planet 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 parallel to that of the earth, she is 
never vertical but to the inhabitants of the torrid zone; 
in that climate, therefore, the tides are greatest, and 
they diminish as you recede from it and approach lhe 
poles; but in no part of the globe is the moon immedi
ately above the spot where it is high tide. All matler, 
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 h88 passeD 
the meridian. 
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The earth revolves on its axis in about twenty-four 
hours: if the moon WPl'e stationarY, thcrrf,m:" the :same 
part of our globe would, e\'ery t~\'cllty-fi)ur hours, re
turn beneath the moon; Lut as <.luring Olll' uaily rcvolu
tion the moon advances in her orbit, the earth must 
make more than a complete rotation in ordcr to bring 
the same meridian opposite the moon: we are about 
three-quarters of an hour in overtaking her, The tides, 
therefore, are retarded, fot" the same reason that the 
moon rises later, by thrt>e-quarters of an hour every 
day_ This, however, is only the average amount of the 
retardation, The time of tile highest tide is modified 
by the sun's attraction, and is between those of the tides 
which would he produced by the separate action of the 
two luminaries. The action of the sun, therefore, 
makes ~he interval diflcrcnt on different days, but leaves 
the average amount unaffected. 

ON 'rHE MECHANICAL PROPERTIES OF FLUIDS. 

The science of tim m~hanical propel'ti£'s of fluids i~ 
called Hydrostatics. A fluid is It substance which 
yields to the slightest pressure. 

Fluids are divided into two classes, distinguished by 
the names of liquids, and elastic fluids or gases, \"hich 
latter comprehends the ait' of the atmosphere, and all 
the various kinds of air with whkh chemi~try makes us 
8cquainted, We shall confine our attention' at' present 
to the mechanical propelties of liqUids' ot' non-elastic 
fluids. 

Water, and liquids in general, are little susceptible 
of being compressed, or squeezed irito a smaller space 
than that which they natui-allYoccupy. This is due 
to the mutual repulsions of their particles, which, 
rather than submit to compr'ession, foree theil' way 
through the pores of the sUbstance which confines 
them, a8 was shown by 1\ ccl('br4ltcd ('x(lNimeot, madl' 
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at Florence many years ago. A holTow globe of gOld 
was filled with water, and on its being submitted to 
great pressure, the water was seen to exude through the 
pores of the gold, which it covered with 11 fine dew. 
But more rEcent e~periments, in which water has beeD 
confined in stronO' iron tulx-s, &:c., prove that it ill sus. o _ 
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 
Hquids can he ascertained by dissol Y inp solid bodies in 
!hem. If we IJx:1t 8')me salt in a gJass lull of water, the 
water will not overflow, and the }'eason prooably is, thai 
.he particles of salt wiII ImJge themsel n's bet ween the 
particles of th~ liquitl, so that the salt and water together 
will no1 occoP'Y loom space thnn the water did <llone. 
If we attempt to melt more Wdft than can find room 
within these [,"rr>'-, the remainder will subside to the 
bottom, and, occupying tile space w.lk:h the wate, filled 
before, oblige the latter to overtJow. A certain prop·)r. 
lion of spirit of wine lIlay also be poured into water 
without adding to the bulk, as tllf' spirit will introduee 
itself between the particles of water. 

Fluids shO\i" the eHeets of gravitation in a more per. 
feet manner than solid bodies; the strong cohesive at. 
traction of the particles of the latter in some measure 
counteracting the etrect of gravity. In a table, for 
instance, the strong cohesion of the partides of wood 
enables four slender legs to suppo)"t a considerable 
weight. \Vere the cohesion so far destroyed as to con· 
vert the wood into a iJuid, no support eould 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 cohesion il§ the reason why fluids 
can never be fonned' into figUl"f's or maintained in heaps; 
for though it is true the wind raises water into waves, 
they ar.e i,mmediately afterwards df'stroye<'i by gravity. 
Thus hqll1ds al ways find' their level. The definition of 
the equilibrium of a fluid is. that f'Very part of the su.r. 
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face is equally distant from the point to which gravity 
tends; that is to say, from the centre of the earth. 
Hence the surface of all fluids must partake of the sphe. 
rical form of the globe, and bulge outwanls. This is 
evident in large bodies of water, such as the ocean; but 
the sphericity of small bodies of water ill so trilling as to 
re.gder their surfaces apparently flat. . 

The equilibrium of fluids is the natural result of their 
particles gravitating independently of each other; for 
when any pa11icle of a fluid accidentally finds i~self 
elevated above the rest, it is attracted down to the level 
of the surface of the fluid, and the readiness with which 
fluids yield to the slightest pressure, will enable thA 
particle by its weight to penetrate the surface of the 
fluid and mix with it. But this is the case only with 
fluids of equal density, for a light fluid will float on the 
surface of a heavy one, as oil on water; and air will 
rise to the surface of any liquid whatever, being forced 
up by the superior gravity of the liquid. The figure 
here represents an instrument called a level; which 

A > ;- is constmcted upon the principle 
of ~ of the equilibrium of fluids. It 
consists of a short tube, A B, closed at both ends, 
and containing a fluid and l'L bubble of air; when the 
tube is not perfectly horizontal the fluid runs to the lower 
end, which makes the bubhle 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 acting thus inde. 
pendently, press against each other in every direction, 
not only downwards but upwards, and laterally or I de. 
ways; and in consequence of this equality of pl·ec;t'·. "e, 
very pal,ticle remains at J'l'"t in the flu ill. I f ~t

'27 
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agitate the fluid, you listurb this equality, and the fluid 
will not rest till its equilibrium be restored. 

\Vere there no lateral pressure, water would not flow 
from an opening on the side of a vessel; sa~d will nlot 
run out of such an opening, because there IS scarce y 
any lateral pressure among the particles. Were the 

e particles of fluids arranged in regular columns, 
there would be no lateral pressure, for when one 
particle is perpendicularly above the other, it 
can only press it downwards; but as it must 

continually happen that a particle passes between two 
particles beneath, these last suffer a lateral pressure 
just as a wedge driven into a piece of wood sepuates 
m the parts laterally. The lateral pressure is the 
U result therefore of the pressure downwards, 01' the 

weight of the liquid abovp.; and consequently the lower 
the orifice is made in the vessel, the gl·eatr·r will be 
the velocity of the water rushing out of it. The 

annexed figure represents the 
rlifferent degrees of yelocity 
with which a liquid flows from 
u vessel furnished with three 
stopcllcksat different heights. 

~",F=:::=:~""",1...."2:'lo..-__ Since the lateral pressure IS 
entirely owing to the pressure 

downwards, it is not affected by the horizontal di. 
mension of the vessl'l, 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 
immediatdy above the orifice that can weigh upon aad 
press out the liquid. 

The pressure of fluids upwards, thouO'h it seems iu 
dir~ct opposition to gravity, is also a ;onsequence of 
~helr pres~ure downlVards. \Vhen, for example, watel 
IS poured mto a tea.p"t, the water rises in the spout to 
It 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 
1l00Y m.:>do of making way for the superior particles, and 
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as they cannot descend, they will chan~e their direetion 
and rise in the SP!)ut. 

Suppose the teu-pot to be filled with columns of 
particles of watel' similal' to those described in the 
figure annexed, ~he pa.rtiele 1 0 

at the bottom wII! be pressed ~=-=---§==~~ .. 
laterally by the particle 2, and ill1 
by this pressure be for~ed i~to '34 $ 

me spout, where, meetmg with --= ~:a 
the particle 3, it presses it up- .l :z 

wards, and this pressure will be continued from 3 to 4 
from 4 to 5, and so on, 'till the water in the spout hUfi 
risen to a level with that in the pot, 

SPECIFIC GRAVITY. 

The specific gravity of a body means simply its 
wp.ight compared with that of another body of the same 
sh~e. \Vhen we say that substances, such as lead and 
stones, are heavy, and that others, such as paper and 
feluhers, are light, we speak comparatively; that is to 
say. that the first are heavy, and the laUee light, in 
comparison with the generality of the substances in 
natuI'e. Mahogany is a heavy body when compared to 
many other kinds of wood, but light when compared to 
slone. Chalk is a heavy body compared to coal, but 
light if compared to metal. Thus OUI' notions of light 
and heavy are vague and undefined, and some standal'd 
of comparison is required, to \vhich the weight of all 
other bodies maybe 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 
a glass of water, the gold will displace just as much 
water as is equal to its own bulk; a cubic inch of 
water must make way for a cubic inch of gold. The 
bulk alone is to be considered, the weight having 

• 
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r:<lthing to do with tlrp quanti:), of watcr displaced; (ur 
a cuhic inch of gold doE's nf)t (,CCIlPY IlJrll'P SP']('I', and 
ther"fore will not displace morc wat p !" than a cubic inch 
of i \'Dry, 01' allY other substance that will sink in 
wale'r. 

The gold will weigh less in water than it did out 
of it, on aceount of the upward pressure of the parti
cles of watc,r, which in some measure supports the gold, 
and, by so doing, diminishes its ,,'cight. If the body 
un.!,-r trial be of the same weight as the walpr in wllich 
it is imlllerseu, it will be wholly supported by it; if il 
L,.. he a\' iC'r, the water will offer some resistal1!'~ to its 
descent; and this resistance will in all cases be the 
same to bodies of equal bulk, whatcnr be their 
weight. All bodies of the same size, therefore, lose 
the 'same quantity of theil' wcight when completely 
immersed in water, A boch- weighed in water loses as 
much of its wcight as is ;qual"to that of the \',ater 
it displaces; so that were this watel' put into the scale 
to which Jhe body is suspcnckd, it would restore the 
balance. ' 

\Vhc!1 a Lody is weighed in water, in order to 
ascertain its spccific gravity, it may cithr'r be sus
pended to a hook at the bottom of the basin of the 
Lalunce, 01', taking ofr the basill, suspended to the 

arm of tire balance. Now, 
supposing tlrat a cubic inch 
of gold weighed nineteen 
ounces out of water, and lost 
one ounce by being weighed 
in wate,r, 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 bodv 
were absolutely light, it would Aoat on the surfac~ 
without displacing a drop of water; but bodies have ali 
BOrne weight, and wi!l, therefore, displace some quantity 
of water. A body lighter than water will not sink to a 



level with the surface of the water, and therefure 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 alway~ 
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 tile 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 
specific 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 
I.S water, will remain at rest in whatever situa.tion they 
are placed in water. If a piece of wood, by being 
impregnated with a little sand, be rendered precisely of 

.,.the weight of au equal bulk: of water, it will remai" 
stationary in whatever part of a vessel of water it Ioe 
placed. If a few dmps of wate!" be poured into the 
vessel (so gently as not to increase their momentum by 
giving them velocity,) they would rnix with the water 
at the surface, and not sink lower. 

The s,pecific gravity of fluids is found by means of an 
mfltrument called au hydrometer. It can· 
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 
the instrument sink in it.-There is a 
,maHer ball, c, attached to the instrument 
below, which contains a little mercury; but (! 

this is merely for the purpose of equiposing 
the instrument, that it may remain upright in the liquid 
under trial. 

The weight of a substance, when not compared tG 
~.t of any other, is perfectly arbitrary; and when water 

27'" 
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i3 adopted a:o a standard, we may denominate its weight 
by any number we please; but then th~ \~eight of all 
bodies tried by this standanl must be slgIllfieJ 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 weiaht of water 1000, that of gold would he 
19,000. In ~hort, the specifio gravity indicates how 
much more or le~s a body weighs than an equal bulk 
of water. 

SPRINGS, FOUNTAINS, &C. 

The water belonging to our globe exists in variou, 
states. It is the same water which successively forms 
seas, rivers, springs, clouds, rain, and sometimes hail, 
snow, and ice. When thr. firl>t rays of the sun wann 
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, hUi 

likewise from the moisture on the land, rises till it 
reaches a region of ail" 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 to 
support, fall to tbe 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 otber's attraction, and unite in the form of a 
drop of water. The vapour, thus transformed into a 
shower, is heavier than any part of the atmosphere, 
nnd consequently descends to the earth. Observe, that 
if the waters were never drawn out of the earth, 
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vegetation would be destroyed by the excess of moistur6 . 
if, on the other hand, the plants were not nourished and 
refreshed by occasional showers, the drought would be 
eqpally 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. 'Ve cannot 
consider any part of Nature attentively without being 
struck with admiration at the wisdom it displays; we 
cannot contemplate these wonders without feeling our 
hearts glow with admiration and gratitude towards their 
bounteous Author. 

Water, then, ascends in the form of vapour, and 
descends in that of rain, snow, or hail, all of which 
ultimately become water. Some of this falls into the 
various bodies of water on the surface of the globe, the 
remainder upon the land.-Of the latter, part re-ascends 
in the form of vapour, part is absorbed by the roots of 
vegetables, and part descends into the bowels of the 
earth, where it forms springs. The only difference 
between rain and spring water consists in the foreign 
particles which the letter meets 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 salt" 
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 
dissol ving. 

When rain falls on the surface of the earth, it con· 
tinues making its way downwards through the pores 
and crevices in the ground. Several drops meet in 
their subterraneous passage, unite, and form a litt{ .. 



rivulet; thi~, in its progress, meets with othe-r rivulets 
of a similar description, and they pursue their COUlse 

toaether in the interiOl' 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 o( 
a hill or mountain, A is a body of water such as has 
been described, which, when filled up as high as B (by 
(he continual accession of waters it receives from the 
ducts or rivulets a, a, a, a,) finds a passage out of th8 

cavity; and, impelled by gravity, runs on, till it make!' 
Its way out of the ground at the side of the hill, and 
there forms '1 ,spring, c. The spring, during its passag.e 
from B to C', ,rlse~ occasionally upon the same principle 
that water r.tles 10 the spout of a tea-pot, but it cannot 
mount above the level of the reservoir whence it 
:~:mes; it must therefore find a passage to ~ome part of 
the surface of the earth that is lower or nearer the 
centre than the reservoir.-Water may thus be con. 
vey~d 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 it 
~onveyed. 
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Reservoirs of walp!' arc seldom fiJrl11ed near tla' 
.slmmit of a hill, fa I' in such devated :oitualirJns tlwre 
tlll.l1 scarcel~ be a sufficient number of rills to :oupply 
'One; and without a reservoir there can be no sprincr, 
(n suc~ situations, therefore, it is necessary to dig de;.'p 
wells, 10 order to meet with a sprinn-· and then it call 

• . 0' 
rise 10 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 hills in the vicinity. There is a lake on the very 
summit or Mount Cenis which is supplied by the spring 
of the higher Alps surrounding it. 

A syphon is an instrument commonly used to draw 
otT liquids from large casks or other vessels which 
cannot be easily moved, It consists simply of a benued 
tube. If its two legs nre of equal length, and filled 
with liquid, if held perfeetly level though turned dowll
wards, the liquid will not flow out, but remain sus
pended in the tube; for there is no pressure of the 
atmosphel'e above the liquid, while there is a pressure 
ii'om below upon the open ends of the tubc; 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 f'quilibrium of the water, it will immediately 
flow from the lower leg. When syphons arc used 
to draw ofr liquids, the legs an- made of unequal 
lengths, in order to rt'nuer the pressure of the liquiu 
unequal; the shorter leg is immersed in the casks, and 
the liquid flows out through the longer. To aecomplisb 
this, it is however necessary to make the liquor rise in 
the shorter leg, and pass over the bended part of the 
tube, which is higher than the level of the liquor in th( 
cask. There are two modes of doing this: one is, aftel 
immersing the shorter leg in the liquor to be drawn off 
to suck out the air of the tube from the orifice of tht 
longer leg; then the liquor in the cask, '~hich is ex 
posed to the pressure of the atmosphere, Will be force< 
by it into the tube which is relieved from pressure. AI 



lung as the tube continues full, no air ('an gain admit. 
tance; the liquor will therefore flow on till the cask ilt 
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 sarno 
effect will follow. In either case, the water in the 
highest part of the syphon must not be more than abow 
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 
Jts shortel" leg opening in the reservoir, and its longer at 
the surface of the earth whence the spring flows; but 
as the water cannot 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 th~ 
principle of the equilibrium of fluids; but it will con·· 
tinue upon the principle of the syphon; for, instead 01 
ceasing as soon as the equilibrium is restored, it will 
continue flowin~ as long as the opening of the duct is 
in ~ontact with the water in the reservoir. Springa 
w·hICh do not c$nstantly flow are called intermitting, 
and a!e occasioned by the reservoir being imperfectly 
supplied. 

ON THE MECHANICAL PROPERTIES OF AIR. 

. 'Ye s.hall now examine the second class of fluids, 
d1stmgUlshed by the name of aeriform or elastic fluids 
the principal of which is the air we br~athe, which sur: 
~ounds the e~rth, and is called the atmosphere. There 
1S ~ great v.anety of.elastic fluids, but they differ only in 
thelf chemICal, not HI their mechanical properties; and 
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it is the latter we are to examine. There is 110 attrac. 
tion of cohesion between the particles of elastic fluids, 
BO that the expansive power of heat has no ad,'ersary 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 liquids are al. 
most wholly deprived. 

The atmosphere is thought to extend to about the dis. 
tance of 45 miles from the earth; and its gravity i!l 
such, that a man of middling stature ia; computed to 
sustain the weight of about 14 tons. Such It 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 ail', 
"nd renders us insensible of its pressure. Besides this. 
the equality of pressure on every part of the body en· 
abies us more easily to support it; when thus ditrused, 
we can bl'ar even a much greater weight, without any 
considerabll! inconvenience. In bathing we support the 
weight and pressure of the water, in addition to that of 
the atmospl, t:le; but this pressure being equally distri. 
buted over tl.\e body, we are scarcely sensible of it: 
whilst if the f1i1ouldel's, the head, or any particular part 
of the frame ,.', re loaded with the additional weight of 
a hundred PQ)l'l"~, we should feel severe fatigue. On 
the othel' hand, It the air Within a man met with no ex
ternal pressn.~e It restrain its elasticity, it would disten<1 
his body, and 'It ;,"'Igth bursting the parts which confine 
it, put a perioo t" "fis existence. The weight of the at· 
J1¥)sphere, therllfm e, so far from being an evil, is essen. 
tial to our exis·"l)ce. When a person is cupped, the 
swel1ing of the pHt under the cup is produced by takin~ 
away the pressure of' the atmosphere; in consequenc& 
of which the internal ail' distends the part. 

A (tOlm.m of air reaching to the top of the atmos· 
phere, '\\ \ 1\hose base is a !quare inch, weighs 15 lbs. 
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when the air is heaviest. The rule thll.t fluids Pl'('S!! 

eq ually in all directions applies to elastic fluids as well 
as to liquids: therefore, every square inch of our bodiel 
sustains a pressure of 15 lbs. and the weight of the 
whole atmosphere may be oomputed by calculating the 
number of square inches on the surface of the earth, 
and multiply them by 15. 

The weight of a small quantity of air may be ascer. 
tained by exhausting the air from a bottle, and weighing 
the bottle thus empited. Suppose that a bottle six cubic 
inches in dimension, weighs two ounces; if the air be 
then introduced, and the bottle re.weighed, it will be 
found heavier by nearly two grains, showing that si.\ 
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, .! B, 

about three feet in length, and open only at 
one end. This tube must first be filled with 
mercury, then stopping the open end with the 
finger, it is immersed in a cup, c, which con. 
tains a little mercury. Part of the mercury 
which was in the tube now falls down into thlZ 
cup, leaving a vacant space in the upper part 

11 

of the tube, to which the air cannot g8ili1l 
access. This space is therefore a perfect 

va~u\lm; and consequently the mercury in the tube is 
rehe~ed from the pre~sure of the atmosphere, whilst 
that In the cup rema.LQ.S exposed to it; therefore the 
pres~ure of the air on the mercury in the cup SUppOr-11i 
that In the tube, ancl prevents it from falling; thus the 
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equilibrium of the mercury is destroyed only to preserve 
the general equilibrium offluids. Thi13 simple apparatus 
is all that is essential to a barometer. The tube 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 
tte atmosphere sustains the mercury at the height of, on 
an average, about 29; inches; but the exact height de
pends upon the weight of the atmosphere, which varies 
much according to the state of the weather. The greater 
the pressure of the air on the mercury in the cup, the 
higher it will ascend in the tube. The air, therefore, 
generally is lleaviest in dry weather, for then the mer
cury rises in the tube, and consequently that in the cup 
sustains the greatest pressure; and thus we estimate the 
dryness 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 circumstan
ces, do not play so freely, nor does the blood circulate 
so well: thus obstructions are frequently occasioned in 
the smaller vessels, from which arise colds, asthmas, 
agues, fevers, &c. 

As the atmosphere diminishes ill density in the upper 
regions, the air must be more rare upon a hill than 
in a plain; and this difference may be ascertained by the 
barometer. This instrument i~ so exact in its indications, 
that it is used for the purpose of measuring the height of 
mountains, and of estimating the elevation of balloons. 
Considerable inconvenience is often experienced from 
the thinness of the air in such elevated situations. It 
is sometimes oppressive, from being insufficient for res
piration; and the expansion which takes place in the 
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 mO\·$ 

~Q, 
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~posed 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 float in 
it, and act in some degree as a covering, which pre
serves us equally from the intensity of the sun's rays 
Ilnd 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 fluid in the same manner; but as 
mercury is the heaviest of all fluids, it will support a 
higher column of any other fluid; for two fluids are in 
equilibrium, when their heights vary inversely as their 
densities: as, for instance, if a oubic foot of one fluid 
weighs twice as much as a cubic foot of the other, a 
column of the first ten feet in height will weigh as much 
as a column of the other twenty feet in height.-Thus 
the pressure of the atmosphere, which will sustain a 
'~olumn of mercury of thirty inches, is equal to sustain
ing a column of water about thirty.four feet in height. 
The weight of the atmosphere is therefore as great as 
ahat of a body of water surrounding the globe of the 
depth of thirty-four feet; for a column of air of the 
height of the atmosphere is equal to a 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; thi8 
part therefore rises, being forced up by the pressure 
communicated to it by that part of the water on the sur
face of which the weight of the atmosphere continues to 
a~t. The body of a pump consists of a large tube or 
pIpe, whose lower end is immersed in the water which 
it. is d:signed to r~ise. A kind of stopper, called n 
pIston, ,IS fitted to tlus tube, and is made to slide up and 
down It, by means of a metallic rod fastened to the 
ef:Iltre of the piston. 
T~e vari?us parts of a pump are here delineated. 

A 11 IS the pIpe or body of the pump; p the piston; v 
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.. t6l ve, or lIttle door in the pijton, 
n •• lCh, opening upwards, admits the 
water to rise through it, but prevents 
its returning; and y a similar valve in 
the body of the pump. When the 

, pump is in a state of innction, the two 
val ves are closed by their own weight; 
but when, by drawing down the handle 
of the pump, the piston ascends, it 
raises a column of air which rested 
upon it, and produces a vacuum be~ ~~ __ _ 
tween the piston and the lower valve, .~, -
!J; the air beneath this valve, which -, ,=-"'-= 
is immediately over the surface of the 
water consequently expands, and forces its way througlt 
it; the water then, relieved from the pressure of the 
air, ascends into the pump. A few strokes of the 
bandle totally exclude the air from the body of the 
pump, and fill it with water, which, having passed 
through both the valves, flows out at the spout. Thus 
the air and the water successively rise in the pump on 
the same principle that the mercury rises in the baro
meter. Water is said to be drawn up into a pump by 
suction; but the power of the suction is no other than 
that of producing a vacuum over one part of the liquid, 
into which vacuum the liquid is forced by the pressure 
of the atmosphere on another part. The action of 
sucking through a straw consists in drawing in and 
confining the breath, so as to produce a vacuum, or at 
least to lessen materially the quantity of air, in the 
mouth; in consequence of which, the air within the 
straw rushes into the mouth, and is followed by the 
liquid, into which the lower end of the straw is im
mersed. The principle is the same; and the only dif
ference consists in the mode of producing a vacuum. 
In suction, the muscular powers answer the purpose of 
the piston nnd val ves. The distance from the level of 
the water in the well to the valve in the piston ought 
not to exceed thirty-two feet, otherwise the water 
would not be sure to rise through that valve, for the 



weight err the ail' is sometimes not sufficient to T:lise a 
(:olumn of mercury more than twenty-eight inches, OJ 

a column of water much more than thirty-two feet; 
hut 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, therefure, called the sncking and 
l'ifting pump, as it is constructed on both these principles. 

The forcing pump consists of a forcing power adder) 
to the sucking part of the pump. This auditional 
power is exactly on the principle of the syringe; by 
raising the piston, tJ)e \'fater j" drawn lip into·the pump.; 
and by making it descend, it is forced out. The large 

pipe, A B, represcnts the sucking 
part of the pump, wllich differs 
from the lifting pump only in its 
piston, 1", be~ng. tmfurnished with a 
valve, in consequence of whIch the 
water cannot rise above it. \Vhen 
th{,Fcfore, the piston descends, it 
shuts the valve y" and forces 
tac water (which has no othe.r 
vent) into the pipe, D; this ii:l 
likewise furnished with a valve, 
v, which, opening outwards, ad. 
mits the water, but prevents its 
Jeturn. The water is thus first 
Taise(t in the pump, and then 

llrced into the pipe, by the alternate ascending and de. 
scending motion of the piston, after a few strokes of 
the ha.w:lle to fill the pipe, from whence the watcr- issues 
at the spout. 

ON OPTICS. 

Optics is one of' the most interestinO' branclJes of 
Natural Philosophy; it is the science ~f vision, and 
teaches us how we sec ohjects. In this science. bodiea 
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· ars .. divIde a into luminous, opaque, and transparen.t. 
A l~minous 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 bl'illiancy, is not alum-: 
nous bpdy, for it would be dark if it did not receive 
light from a luminous body; it belongs, therefore, tLl 

_ lAe class of opaque, or dark bodies, which comprehend 
all such as are neither luminous nor will admit 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 
· fl'equently called mediums; and the rays of light which 
pass t/;lrough them are said to be transmitted by them. 
Light, when emitted from the sun, or any other lumi • 

. nous body, is proje.cted forwards, in straight lines, in 
every possible direction; so that the l'uminous hody is, 
not only the general centre whence all the rays proceed, 
bu~ 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 of a luminous body. 

Philosophers are not agreed as to the nature of light 
Some maintain the opinion that it is a body consistinl1 
of detached particles, which are emitted by luminou, 
bodies, in which case the particles of light mllst be in· 
conceiV,ably minute; since, even 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 diffuseo 
throughout all known space. In some respects, light is 
obedient to the laws which govern bodies; in others, il 
appears to be independent of them. Thus, though its 
course corresponds with the laws of motion, it does not 
seem to be influenced by those of gravity; for it h8.9 
never been discovered to have weight, though a variety 
of experiments have been made with a view of alicer. 

~. 



raining chat point. Weare, Iv)wever, so ignorant or 
the intimate nature of light, that we shall confine our 
attention to such of its properties as are well ascer· 
tained. 

To return then to the examination of the effects of 
the radiation of light from a luminous body ;-since the 
rays are projected in straight lines, when they meet with 
an opaque body through which they are unable to pass, 
tllf~y are stopped short in their course; for they cannot 
move in a curve line round the body. The interruption 
of the rays of light by the opaque body produces there. 
fore darkness on the opposite side of it; and if this 
darkness fall upon n wall, a sheet of paper, or any 
object whatever, it forms a shadow; for shadow is 
nothing more than darlmess produced by the intervene 
tion of an opaque body, which prevents the rays of light 
from reaching an object behind it. 

Q=ia--
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 smaller, the shadow will continually increasE' 
in size, as it is more distant from the objC'ct 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 wllat b.ecome~ of the rays of light which opaque 
bod.les . arrest In t.hmr course, and the interruption of 
~hICh IS the occasIOn of shadows 1 This leads to a very 
Important property of light, Reflection. 

\Vhen rays of light encounter an opaque ilody, which 
they cannot traverse, part of them are absorbed by it 
an~ pa.rt are reflected, and rebound as an elastic bali 
~vhICh IS struck against a wall. Light, in its reflection, 
IS &overned by the sam: laws as solid perfectly elastic 
bodIes. If a ray of lIght fall perpendicularly on an 



opaque body, it is rt"Be.ctcd bsck in the !ll\me line town""s 
the point wh~nce it proceeded; if it {all obliqllely, it is 
reflected obhquely, but in the opposite direction, [he 
angle of incidence being eq ual to the angle of reflection. 
If the shutters be closed, ancl a ray of the sun's light 
8.dmi.tted through ~ very small aperture, and reflected by 
a mirror, on whICh the ray falls perpendicularly, out 
one ray is seen, for the ray of incidence and that of 
r~flec~ion are both in the same line, though in opposite 
directIOns, and thus are confounded together. The ray, 
therefore, which appears single, is in fact double, bC!ing 
composed of the incident ray proceeding to the mirror, 
and the reflected ray returning from the mirror. These 

,x may be separated by holding the mirror, M, 

7f\: in such a manoor that the incident ray, 
Ac B, shaH fnll obliquely upon it; then the 

t/ reflected ray, B c, will go off in another 
direction. If a line he drawn from the point of inci. 
dence, H, perpendicularly to the mirror, it will divide 
the angle of incidence from the angle of reflection, and 
these angles will he equal. 

It is by reflected rays only that we see opaque objects. 
Luminous bodies send rays of light immediately to our 
eyes; but the rays which they send to other bodies are 
invisible to us, and are seen only when reflected or 
transmitted by those bodies to our eye". 

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 backofthe eye-ball, there describe 
the figure, colour, and (with the exception of size) form a 
complete representation of the object from which they 
proceed. If the shutters be closed, and a ray of light 
admitted through a small aperture, a picture may be 
seen on the opposite wall similar to that which is deli. 
neated on the retina of the eye; it exhibits a picture in 
miniature of the garden, and the landscape would he 
perfect were it not reversed. This picture is produce!! 
by the rays of light retlected from the various objects 
i.n the garden, and which are admitted through tho hole 
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In the window shutter. It is called a camera oLscura, 
dark chamber,) 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 reflected by it in an 
obliquely descending direction can find entrance there. 
The rays of light moving always in straight lines, those 
which enter the room in a descending direction will 
continue their course, in the same direction, and will 
consequently, fall upon the lower part of the wall op. 
posite the aperture, and represent the weathercock 
reversed in that spot, instead of erect in the upper. 
most part of the landscape; and the rays of light from 
the steps, 2, 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 reflected by the 
walnut.tree, C D, to the right, delineate its figure in the 
picture to the left, c d. Thus the ra.ys, 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 thp. 
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 flower.pot, E F, which, 
though its position is reversed, does not change its 



~. Itation in the landscape, fOl' bein rr immediately in front 
at the aperture, its rays fall p(,I~'lIdiculal'ly upon it, 
and consequentl.y proceed pl·rpl·llilicularly to the wall, 
where they dehneate the object, It is thus that the 
picture of objc.cts is painted on the retina of the eye, 
The pupil of the eye, through which the rays of light 
enter, represents the aperture in the window-shutter' 
.nnd the image delineated on the retina is exactly simila: 
to the picture on the wall. . 

The different apparent dimensions of objects at dif
ferent distances proceed from our seeing, not the objects 
~hemselves, but merely their image on the retina. Here 
IS represented a row of trees, as vie,vcd ill the cameu 

obscura; the direction of the rays from the objects to 
the image is expressed by lines. Observe that the ray 
which comes from the top of the nearcst tree, and that 
which comes from the foot of the same tree, meet IU 
the aperture, forming an angle of about twenty-five 
degrees; this is called the angle of vil.;ion, being 
that under which we see the trer. These raYI! 
cross each other at the aperture, and represent the tree 
inverted in the camera obscura. The dimensions of the 
image are considerably 5lmalIel' thall thqse of the ob~ect, 
but the proportions are perfectly preserved. The upper 
and lower ray from the most distant tree, form an angle 
of not more than twelve or fj,fteen degrees, and an image 
of proportional dimensions. Thus two objects of the 
same size, as the two trees of the avenue, form figures 
of different sizes in the camera obscura, according tq 

, their distance, or, in other words, according to the anglEl 
qf vision under which they are seen. 

In sculpture we copy Nature as she really exists; ill 
painting we represent her as she appears to us-that il' 
to say, we do not copy the objects, but the image they 
form on the retina of the e~~ . 



We cannot judge of the velocity of a body in motion 
unl~ss we know its distance; for, supposing two men to 
!I('t off at the same moment from A and B, to walk each 
10 the end of their respective lines c and D, if they per
form their walk in the same space of time, they 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 they 
will both have gone thl'oagb an 
equal number of degrees, though 
over a very unequal length of 
ground.--Sight cannot be implicitly f relied on; it deceives us both in ?;. regard to the size and the distance 
of objects--indeed our senses would 

be very liable to lead us into error, if experience did 
not set us 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 his 
infancy, and who recovered his sight at the age of four
teen, by the operation of couching. At first he had no 
idea either of the size or distance of objects, but ima
gined that everything he saw, touched his eyes; and it 
was not till after having repeatedly felt them, and 
walked from one object to another, that he acquired an 
idea of their respective dimensions, their relative 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. 
[n fact, however, we do not; and perhaps the best s0-

lution which has bp.en offered of tho difficulty is this, 
Ihat the action of the rays on the optic nerve of each 
eye ~s. so perfectly similar, that they produce but a single 
BensatlO~; the mind, therefore, receives the same idea 
frofl1 tq~ retina of ?oth eyes, and conceives the object 
40 be smgle. :&esides, each eye refers the object to 
exactly the same place, from which we unconsciously 
con.clude t.hat th~re ca~ be but one object. Persons 
~~cted \yith ~ disease 10 one eye, which rreve~ts th' 
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rays of light from affecting it in the same manner 88 t).. 
other, frequently see double. 

The image of an object in a looking-glass is [lot ;~. 
verted, because the rays do not enter the mirro" bv ~ 
s~all aperture, and cross each other, as they do o.t -tt ... 
orlfioe 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, an. 
the same effect is produced as if they proceeded fror» 
an image of the Object described behind the glass, anC? 
situated there in the same manner as the object before 
it_ This i!l n(lt the close only with respect to raya 
falling perpendicularly on the glass, but with all others_ 
-Thus, a ray procf!eding froM the point c to D i5 
reflected to A, and arrives 
the,. in the ,arne mance' .. t>J<::j 
if it had proceeded from 1i:, . 

a point behind the glass, at 
the same distance from it as D 

c is in front of it. 
A man cannot see himself in a Mirror if he stand tf.! 

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 concave mirrors. The reflection of th. 
two latter is very different from that of the former. 

The plane mirror which, as we have seen, does nO' 
alter the direction of the reflected rays, forms an imag. 
behind the glass exactly similar to the object before it j 
for it forms an image of each point of the object a~ 
the same distance behind the mirror, that the point 
is before it; and these images of the different 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 conaave mirror makes the rays converge, and 



un"-"r certain circumstances, magnifies the image. Let 
us begin by examining the reflection of a concave mirror, 
when this is formed by a portion of the exterior surface 
of a sphere. If several parallel rays fall upon it, that 
ray ollly which, if prolonged, would pass throl,gh the 
centre, or axis of the mirror, is perpendicular to it. In 
"rrler to avoid confusion, we have drawn only tl11"ea 
parallel· lines, AB, CD, EF, to represent rays falling on 

G 

A 

the convex mil'ror, ~fN ; 
the middle ray, you will 
observe, is perpendicu
lar to the mirror, the 
others fall on it oblique-

,~--,o+--~~_--"c ly.-The three rays 
'N= __ -=.;F. being parallel would all 

be perpendicular to a 
flat mirror; but no ray 
can fall perpendicularly 
on a spherical mirrol·, 

I{ 

which is not directed towards the centre of tllp sphere, just 
as a weight falls perpendicularly to the earth when ~ravitr 
attracts it towards the c .. ntre. 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 
J.B, CD, EF, will be reflected. The middle ray falling 
perpendicularly on the mirror will be reRected in the 
loame line; the two others falling obliquely, will be re
flected obliq uel y to G and H, for the dotted lines are perpen
diculars, which divide their angles of incidence and re
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 ?t which the reflected rays, if continued through 
tIle nllrror, would unite and form an image. This point 
is equally distant from the surface and centre of the 
sphere, and is called the imaginary focus of the mirror 
A fc)C1I1S is n point at which rays unite :-tht> focus tr 



which parallel rays conven~e i~ called the winclpal 
focus. In the present case the focus is called all ima
Jinary focus, beC:lllSf' th,' rays only appear to unite there, 
or rather proceed after reflection in the sam~ direction as If 
they came from behind the mirror, f!'Om that point· for they 
d ' . o not pass through the mirror, since they are 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 the rays of light converge. If three parallel 
rays, A B, C D, E F, fall on the concave 
mirror, 111 N, the middle ray will be re
flected in the same line, being in the 
direction of the axis of the mirror, and 
the two others will be retlf'ctefi obliq uely 
as they fall obliquely on the mirror. 
The two dotted perpendiculars divide their angles of 
incidence and reflection; and in order that these angles 
may be equal, the two oblique rays mUilt be reflected to 
L, where they will unite to the middle ray. Thus, 
when any number of parallel rays tidl on a concave 
mirror, they are all retlecterl to a focus; for in pl'OpOI'
[ion as the 'rays are more di~tant froll! the axi:s of the 
mirror, they fall m'11'1' 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 fl)CUS, (as with the 
convex mirror,) but the true focus at which the rays 
unite. If rays fall convf'rgent on a 
concave mirror, thpy are sooner brought ~ 
to a focus, L, than parallel rays; their _._--
tocus is therefore nearer to the mirror L 

M N. Divergent rays are brought to a 
more distant focus than parallel rays, JII 

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 tin --~ 
be exposed to the SlIll, the rays will 
be colleclel) into a very brilliant focus; and a piec. 

2Q 



of paper held ill this focus will !ake fire; for rays o( 
light cannot be concentrated wIthout accumulat~ng a 
proportional quantity of heat; hence concave mIrrors 

have obtained the name of burn
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 ba 
reflected back in the same line; 
but two other rays, drawn from 
the focus, and falling on the mirror 

at Band F, will be retlected to A and E.-Therefore the 
rays which proceed from a :ight placed in the focus uf 
a concave mirror (.11 t1ivergent upon it, and are reflected 
parallel; it is exactly the reverse of the former figure, 
in which the rays fell pamllel on the mirror, and were 
reflected to a focus. In other words, when the incident 
rays are parallel, the reflected rays converge to Ii 

Jocus; when the incident rays proceed from the foems, 
they are retlected parallel; this is a very important law 
of optics. 

ON REFRACTION AND COLOURS. 

Refraction is the effect w hieh transparent med, urns 
produce on light in its passage through them. Opll.que 
bodies retlect the rays, and transparent bodies transmit 
them; but it is found that if a ray, in passing from one 
medium into another of different 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 
purpose 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 aii into 
water, It appears to be more strongly attracted by the 
latter. If then a ray, AB, fall perpendicularly on wnttU, 
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the attraction of wllter acts in the 88me direction 8!' 

the course of the ray; it will not therefore cause 8 

deviation, and the ray will proceed straiO'ht on to E' 
but if it fall obliquely as die ray c B, '" , 

the water will attract it out of its _ A C 

oou,"'. Let u, '"PPO" the "Y to ['<':C;:;~ 
hav~ reached the ~ur.race of a denser ~.-::--.~1~.o':.rt.l .. ~.~~.-:.._~.~_ 
medIUm, and that It IS there affected -. ';~' ~:~.- ~ -:7',.:. 

by its attraction. If not counteracted :;~:~~7i Lj~:f;-;"S'l 
by some other power, this attraction.X=-':;:~~ -~c~,-CO~ 
would draw it perpendicularly to the II Ii' }; 

water at B, towards E; but it is also impelled by its pro. 
jectile force, which the attraction of the denser medium 
cannot overcome; the ray, therefore, ncted 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 reflected by the shilling are 
.directed higher than the eye, but 
when the cup is filled with water, they arc refracted by 
its attraction, and bent downwards at quitting it, so as 
to enter the eye. When the shilling becomes visible by 
the refl'Uction of the ray, you do not see it in the situa. 
tion which it really occupies, but an image of it highe:
in the cup; for as objects al ways appear to be situated 
in the direction of the rays which enter the eye, tho 
shilling will be seen in the direction of the refracted 
ray at B. The manner in which an oar appears bent 
in water is a similar effect of refraction. When we • 
Ree the bottom of a clear stream, the rays which it reo 
flects, being refracted in their passage from the water 
into the air, will make the bottom appear more elevated 
than it really is, and the water will consequently appear 
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more shallow. Accidents have frequently been ~cca. 
sioned by this circumstance; and boys who are in the 
habit of bathirJO" shoulrl be cautioned not to trust to the 
apparent shall~~vJlf'SS of water, as it will al ways prove 
deeper than it [l ppears. 

The refraction of light prevonts our seeing the hea. 
venly bodies in thei I· rral sit uation. The light they 
send to us being refracted in passing into the atmos· 
phele, we see the SUll and stars in the direction of the 
refracted ray. If the sun wrre il1111lPdiatelyover our 
heads, its r;ys f;tllin tr perp,·ndicularly on the atmos· 
phere would not be re/\acted, and \\"e should then see it 
in its true situation. To the inhabitants of the torrid 
zone, where the SUll is sometimes vertical, its rays arc 
then not refracted. There is, however, another obstacle 
to see the hea vClIl v bodies in their true situation, which 
affects them in tlie tornd zone as well as elsewhere. 
Light is about eight minutes and a half in its passage 
from the sun to the earth; therefore, when the rays 
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 
had 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 tne e1fect being the same, whether it be our earth 
or the heavenly bodies which move, it is more easy to 
represent things as they appeal' to be, than as they 
really are. The refraction of the sun's rays by the 
atlnosphere 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 imaO"e of the sun before 
he rises, the rays that previously fall upon the atmos
phere being reflected to the earth. 

If light radiating from a luminous body continues to 
pass ~hrough a merlium of the same density its direction 
~emams unchanged; but if it passes from one medium 
:0 another of a different, its direction becomes different j 
'lnd the angle formed by lines repreRlmting the fonner 
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imd laUe} directions makes what is called the angle 0/ 
refraction. 

When rays of light fall perpendicularly on a surface 
~hey are not at all refmcted-the exceptions to this rule, 
If any, a r ., "'0 rare that they need not be noticed. But 
when they fall obliquely on the surface of the seconr! 
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 tllf'y 
are reflected, instead of being re,i'acted. If the density 
of the medium gradually increase they will describe a 
curve; as, for instance, when they pass through the 
atmosphere. 'Vhen the two opposite surfaces of a me
dium are parallel, the direction of the ray is changed, 
but after passing the medium it becomes parallel to its 
former path. Thus in passing through a pane of glass; 
the rays sutTer 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 
When the ray B approaches the glass 
Itt c it is refracted by it; and, instead 
of continuing its course in the same 
direction, it passes throu.gh the pane 
to D; at that point, returniug into the 
ail·, it is again refrncteu 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 being equal and in opposite directions, 
no sensible effect is 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 thickness of the 
medium, and the thickness of a pane of glass is too little 
to be worth considering. But this is the case only when 
~he two surfaces of the refracting mcdium are parallel 
to each other: if they are not, the two refractions may 
be made in the same direction, and may cause the 
rays to come to a focus nt n point hCOIond the medium. 

'"...!~, 



Lenses fire of various forms as hrrc feprcspntrc1 A 
c D is called n pbno-convex, from ~ 8 

~~~;lgroou:ed:~d;e Bfl~~t, aar~~a~~~ ~~' ~~[ .. (. .\t.'::)".'.'~ JJ~\."" .. ·., .• ·.:\.r.' ) 

concave', having one side hol- [. . 
low; c is n double-convex, r-

and has both sides rounded; D is a double concave, 
with both sides hollow; E is a menisclIs (so called 
from its moon shape,) and has one side convex, and 
the other concave_ The property of those which have 
a convex surfilCe 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 affectcd by being tmnsrnttted 
through meJia of greater density and bounded by plane, 
convex, or concave surfaces: 

1 
The following will show how parallcl, &e., rny8 Ilro 

brought to a fi)cus by convex, or made to diverge by 
concave lenses: 

It is evident that convergent rays become more con. 
vergent with convex lenses, and divergent rays more 
divergent with conc.ave lenses . 
. . We shall next f'xplain the refractions of a triangular 
\If'ce of gIns!! called a prism. The sides are flat; it 



cannot thercfol"C bring the rays to a fo. 
a ___ ~ ~ CUS, nor can its rofmction be similar to 
~ that of a {hi pane of ~!ass, bc>cause 

it has not two sides par;il1el. Tho rl'
rr~c~qns of the ~ight, on entering {lnd on quiuinrr the 
pnsm" are both In th,e sanre rli r'('etion, <jc On ent~l'illg 
the prIsm 1', the mv 1;S refracted from IS to c nud 011 

quitting it, from ~ to D, If the window-sh~ttel's ue 
closed, and a ray of light, admitted through It small 
aperture, fall upon n prism, it ''''iii be refr'acte-J, and A 

I'Ipectrum, A. B, representing all tire colollJ's of the rain-
bl)w will be 10r'm"J 
on tire opposite wall. 
lt is cTiffieult to con
c(·i..-e how 8 piece of 
\\' h i t'C glass cau pro
du~c sllch a vllriety of 

brilliant colours; but the fact is, tIm! the colours are 
not formed by the prism, but existed in the I'uy previous 
to its refraction; fo(, the white rays of the SUIl are com
posed of coloured rays, which wlren olended together, 
appear colourless or white, 

Sir Isaac Newton, to whom we are indebted for the 
most important discoveries rcsp('cling iight and colours, 
was the first who divided a white ray of light, and 
rot:lnd it to consist of an assemblage of coloured rays, 
which formed an image upon the wa!!, such as is ex
hibited, in which are displayed the following serie~ of 
colours-red, orange, yellow, green, blue, indigo, nnd 
violet, Now a prism sepamtes these coloured rays by' 
refraction, It appears that the coloured rays have 
diffel'cnt degrees of refrangibility; ~n passing, tlll'?ugr 
the prism, therefore, they take (h tfe rent directIOns, 
according to their susceptibility of refraction, The 
violet rays deviate most from their original coursc, 
they . appear at one end of the spectrum, A. B, Con. 
tiguous to the violet are the indigo rays, being thos~ 
which have somewhat less refrangibility; titell foIlow, in 

• Thia will at OIlCE' appear, lUI ill the caSf! of the 1t'IlQ , by drllwin:r 
perpeudicula.l'\!I to lhe IlUrfacc of tht' prj~m whel'!) .h~ ray elltlll'll 
anti 110 it- it, • 
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ftwccslIion, the blue, green, yellow, orange, and lastly, 
the red, which at'e the lC'nst refrnngiblp of the coloured 
rays. The union of these colou r8, in the proportions ~n 
which they appear in the spectrum, produces in us the 
.dea of whiteness. If a card be painted in compart. 
ments with the:;e seven colours, and whirled rapidly on 
a pin, it will appear white. But a more decisive proof 
of the composition of a white ray is afforded by reo 
uniting these coloured rays, and forming with them 8 

ray of white light. This can be done by letting thr. 
coloured rays, which have been separated by a prism, 

fall upon a lens, which will make them converge to IS 

fOcus; nnd whrn thus re.united, they \ViII appear white, 
as they did before reft·action. The prism, P, separates 
a. ray of white light L 

into seVf'n coloured ~ 
rays; and the lens. LL, P, 

. h i" ""~II~ :.lI!'~!i'jI::::=::::;;~",!;; ,)rIngs t em to a lOCUS ::' '~1~ 7 

ilt F, wher.e tllf'y again ~ 
appear whIte. Thus by 10 

means of a prism and a Jens, we can take a ray of white, 
light to pieces, and put it togethN again. 

This division of a ray of white light into different 
colours, being caused by the unf'qual refrangibility of 
the different coloured rays, must talw place, more or 
less, whenevet' the ray suffers refraction. Thus the 
rainbow, which exhibits a series of colours so analogous 
to those of the spectrum, is formed by the refmction 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 cnn appear hut of' 
the colour of those rays. Thus grass is green, because 
It absorbs all except the green rays; it is, therefore, 
these only which the grass and trees reflect to our eY€8, 
'lnd which make them appeal' green. The sky and 
flowers, in the same manner, reflect the various colours 
o~ which they appear to us: the rose, the ren ra~'s; the 
VIOlet, blue; the jonquil, the yellow, &c. If anyone 
should imagine Ihat these are the pcrm:1llent colours of' 
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t1l.e grass and flowers, he would be mistaken. When 
~er . we see tho~e colours the objects must b~ 
lliumm.ated; and light, from whatever source it pro 
ceeds, IS of the same nature, composed of the various 
coloured rays, which paint the grass, the flowers, and 
every coloured object in nature. Objects in the dark 
have no colour, 01' are black, which is the same thing. 
We can never see objects without light. Light is com
posed of colours, therefore thero can be no light without 
colours; and though every object is blaele, or without 
colour in thA 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 lighter or darker, in proportion to 
the quantity of rays they reflect or absorb. A rose is 
of a pale red; it npproachps nearer to white than black, 
it therefore reflects rays more abundantly than it absorbs 
them. Pale-coloured bodies reflect all the colom'ed 
rays to a certain degree, which pl'Oduces their paleness, 
approaching to whitenpss; 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 colom in some dogme l'cfleet all the rays 
of ligbt, in passing throu;sh the various colours of the 
spectrum, they will rl'flect them all with tolerable 
brilliancy, but will uppcmr most vivid in the ray of 
their natural colour. The green leaves, on the contrary, 
are of a dark colour, b.:;aring n stl'Onger n'semblanec to 
black than to white: they have, therefore, a greateJ 
ten.1ency to absorb than to reflect rays. Blue often ap
pears green by candle-light, because this light is less 
pUle than that of the sun; and when refmeted by a prism, 

, the yellow rays predOl~lilJate: and as the admixture of 
hlue a.nd yellow forms green, tlw superabundance of 
yellOw gives to blue bodies a greenish hue. 

'1'ne sun appears red through a fog, owing to the 
red rays having a greater momentum, which givE'S 
them power to travorse so dense an atmosphere. For 
the salJle reason the sun generally appears red at rising 
and setting: as the increa,sed quantity of atll1o~phere 

• 
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which the oblique rays must tral"crse, loaded with the 
mi .. ts and vapours which are usually formed at those 
times, prevents a larger proportion of the other rays 
from reaching us. The colour of the atmosphere, 
commonly called the sky, is blue i-now since all the 
rays traverse it in their passage to the earth, it would 
he 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 
uppears white. The atmosphere is a transparent medium, 
through which the sun's rays pass freely to the earth; 
but when reflected back into the atmosphere, their mo. 
mentum is considerably diminished, and they have not 
ull of them power to traverse it a second time. The 
momentum of the blue rays is least; these, tr..are. 
fore, are the most impeded in their return, and are 
chiefly reflccted by the atmosphere; or it may be that, 
without any qllcstion of momentum, the colour which 
the particles of air must readily reflect is blue-just as 
grass r('tiects the green, or a rose the red rays. This 
l'v/1, 'ction is performed in every possible direction; SCI 

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 reflect any rays, 
though the objec:S! on the surface or the earth would be 
illumined, the skies would appear perfectly black. This 
would not only be very melancholy, but it would be 
pprnicious to the sight, to be constantly viewing bright 
objcets against a black sky. 

When bodies change their colour, a8 leaves which 
wither in autumn, or a spot of ink which produces an 
iron-mould on linen, it aril!e~ from some chemical 
change, which takes place in the internal arrangement 
of the parts, by which they lose their tendency to 
reflect certain colours, and acquire the power of reo 
f,pcting others. A withered leaf thuli no Ion O'er reflects 
til? blue rays: it appears, therefore, yello:, or has a 
slight tendency to reflect 8eveflll ray. which· produce a 
Or ngy breJwn 0010".1 '". A n ill k-spot "" linel'l at Ii rM 



,ab!l;orbs ~ll t~e rays; but expasnrJ l" t]I,' 0;)', it undei'. 

r°f'S a cllenucal chang!', Hnd the! ~'plt po! ,tiaily regains 

.IS tendency t.o reflect the yellow rays; awl sue!.! is tile 

coluur of the Iron mould. 

ON THE STRUCTURE OF THE EYE. 

The body of tne eye is of a spherical forn~. It has 

two membraneous cove"rings; the external one, aaa, is 

culled the scicrotir:a: til is has a 

projection in that part of the eye 
which is exposed to yieIV, bb, whieh 
is called the cornea, because, when 
dried, it has ueatly thl' consistence 
of very fine horn, and IS sufficiently 

transp"rt'nt for the light to obtain 
free passage thtough it. The see. 

ond membrane which lines the cornea, amI envelopes 

the eye, is called the choroid, cc: this has an opening 

in fronf, just beneath the COl'l1en, 

~ which fo,m, tho pnpll, dd, thmugh 
. .;. , ~~ which the rays of light pass into 

(~.' ~ ~~e ae~;I~lIIJr~l~!.,~~:.lo:.sfi~~~~·~~l~ll(::~ 
. §$V the iris, ee, which by its Illation 

allVays preserves 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 itselt~ 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 

intellsity of the Jight from injuring the optic nerve. 

The eyes suffer pain, when, from darkness, they 

suddenly come into a strong light; for the pupil being 

dilated, a quantity of rays "ush in befol'c it has time to 

contract. And when we go fmm a strong light into 

obscurity we at first imagine ourselves in total dark. 

ness; for a sufficient number of rays cannot gain 

admittance into the contrnctej pupil to enable us to 

distinguish objects; but in n few minntGs it dilatos, and 



we clrarly perceive what wns Lefore invJsibl£'. TIlll cho. 
roid, ee, is cow'led with a b!:,ek sub:,tancf'. w1dch sen'r," 
to ablior!> all the mys that are irregular! v rcftected, and 
to convert the body of the eye ~into ~ more peJ'f((~t 
cumera obscura. When the pupil is expandC'c\ to its 
utmost extent, it is capable of admitting ten timf's tile 
quantity of light that it does when most contructC'd. III 
:':d (;:;, amI animals, which are said to see in the daJ It, 

t!:E- power of dilatation and cOlitraction of the pllpil. is still 
grcater; it is computed that their pupils lIlay I'('cejve 
nile hundred times more light at one time than at 
,mother.-vVithin these coverings of the eye.ball are 
e"l1taillf'd three tmnsparent su bstances, called hu mour". 
The first occupiC's the space immediately b('hilld the 
corne:!, and is called the aqueolls humour,Ji'~ from its 
liquidity and its resemblance to wutr. Beyolld this is 
situated ihe crystalline humour, gg, which dc' rives ib 
name from its elcai"tless Hnd trallspan ncy: it has tlt~ 
form of a lens, ,~lld refracts the ri1ys of light in a grcateJ 
dc·grce of perfection than any that h<! ve' bl'en construeteo 
by art: it is attached Ly fiores, 1n In, to each side of the 
choroid. The back part of the eye, between th~ 
crystalline humour amI the retina, is filled by the 
vitreous humour, It fl, \\'!tich derivE's its name from II 

resemblance it is su pposed to iJe,1 r 10 glass or vitrified 
substances. The Inembrallcolls coverings of the eye 
are intended chiefly for the preservation of the retilla, 
i i, which is by far the 1I10st important part of the eye, as 
it is that which receives the impression of the objects of 
sight. The retina coniists of an expansion of the optic 
nerve, of perfect \'rhiteness; it proceeds from the brain, 
enters the eye at n on the side ne-xt the nose, and is 
finally spread over the interior sui'face of the choroid. 
The rays of light which enter the eye by the pupil, are 
refracted by the several humours in their passaO'e 
through them, and unite in a focus on the retina: b 

Rays proceed from bodies in all possible directions. 
W ~ must, therefore, consider every part of an object 
w hlOh sends rays to our eyes as points from which the 
mys .diverge, a~ from a centre. Divergent rays, on 
entermg t!le pupJl, do not cross each other; the pupil, 
however, IS Suffilllfm~! y large to admit a small pencil of' 



them; amI these, if not refracted to a. focus by tl 
humours, woul? continue di Hl"ging a.ftel· they h~J 
passed the P?pIl, would fall dispersed upon tha retina 
and thus the Ima~e of a single point would be expanded 
over a lal'ge portIOn of the retina. The diverO'ent rays 
from ev~r~ other point of the object would L~ spmarl 
over a slnular extent of space, and would interfere and 
be cGnfounded with the first, so that no distinct imago 
could be formed on the retina. The refraction of the 
several .humoul·s unites the whole of a pencil of rays, 
proc*:edmg. from anyone point of an object, in a cones_ 
pond 109. P?lOt on the retina, and the image is thus ren
dered dlstmct and strong. 

!hat imperfection of sight which arises f!"Om the eyes 
be~ng too prominent, is owing to the crystalline humour 
bemg too convex; in consequence of which it refracts 
the rays too much, and collects them into a focus, before 
they reach the retina. Prom this focus, the rays pro
ceed diverging, and consequently fOl"m a very confusea 
image on the retina. Thiil is the det"ect of short.sighted 
people; and it is remedied by bringing the object nearel 
to the eye; for the nearer an object is brought to the. 
eye the more divergent the rays fall upon the cl'YstalIina 
humour, and consequently do 110t so soon cOllverge to a 
focus. This focus, thereiore, either falls upon the retina, 
or at least approaches nearer to it, and the object is pro
portionally distinct. The nearer, therefore, an object is 
.brought to the crystalline or to a lens, the further the 
image recedes behind ·it. But short-sighted persons 
have another resource for objects which they 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 concave lens, being 
exactly the reverse of a convex one. By the assistancp. 
of such glasses, therefore, the rays fl"Om a distant object 
fall on the pupil as div6i'gent as those from a less distant 
object; and with short-sighted people, they throw the 
image of" a distant object back as far as the retina. . 
Those who suffer from the crystalline humour being too 
flat, apply an opposite remedy; that is to say,.a convex 
lens to make up for the d~ciency of conveXity of 1M 

30 



er-ystalIllle humour. Thus dLlcrly people, the hUIlXlUrs 

of wh03e eyes are dccayetl by age, are under the 
l1ece,~sity of using conYf'X spectacles; and when deprived 
Df 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 tho 
greatest difficulty remains, namely, how any sight can be 
perfect; for, if the crystalline humour be of a proper 
degree of' convexity to bring the image of distant objects 
to a focus on the retina, it will not represent near 
objects distinctly; and if, on the contrary, it be adapted 
to gi ve a clear image of near objects, it will produce a 
very imperfect one of distant objects. Now to obviate 
this difficulty, and adapt the eye eitherto near ortodi~ 
lant objects, power is given to us to increase or diminish 
in some degree the convexity of the crystalline humour, 
and also to project it towards, or draw it back from the 
object, as circumstan,ces require. In a young, well con
itructed eye, the fibres to which the crystalline humour 
is attached, have so perfect a command over it, that the 
focus of the rays constantly ftllls on the retina, and ar. 
image is formed equally distinct both of distant objects 
and of those which are near. 'Ve cannot, however, see 
an object distinctly if we bring it very near to the eye, 
because the rays fall on the crystalline humour too 
divergent to be refracted to a focus on the retina. The 
confusion, therefore, arising from viewing an object too 
near the eyo, is similar to that which proceeds from a 
flattened crystalline humour; the rays reach the retina 
befOl-e they are collected to a focus. 

We 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 variety 
ondeas; converses with its object at the greatest distance, 
and c?ntinlIe~ th~ longest in ~ction without being tired, 
or satwted wltn Its proper enjoyments. The sense of 
feeling can indeed give us a notion of extension, shape, 
and all other ideas. that ,en!er at the eye, except colours ; 
but at the same tIme It IS very much straitened anJ 
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oantined ~ its o~eration, to the number, bulk, and dis
t~nce of Its partlcullr objrets. Our sight scems de. 
sIgned to supply all these deft'ct!'!, and Illa \. be considtrcd 
as a m?re delicate and diifusive kind"of touch, that 
spreads Itself over an infinite multitude of bodies, com. 
prehends the largest figures, and brings within our 
reac~ some of the most remote parts of the universe. 
. I~ IS this sense which furnishes the imagination with 
,ts Ideas. We cannot, indeed, have a single image in 
'he fancy that did not make its first entrance throuo-h the 
sight; but we have the power of retaining, alterin~, and 
compounding those images, which we have on~e reo 
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 
demonstration; and a description in Homer has charmed 
illore readers than a chapter of Aristotle. Besides, the 
pleasures of the imagination have this advantage, above 
those of the understanding, that they are more obviolls, 
and more easy to be acquired. It is but opcning the 
eye, and the scene enters. The colours paint themse I H'S 

on the funcy with very little attention of thought or 
11pplication of mind in the beholder. Weare struck, we 
know not how, with the symmetry of any thing we see, 
and immediately assent to the beauty of an object, with. 
Gut inquiring into the particular causes and occasions of it. 

A man of' polite imagination is leC 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 re~resh. 
Inent in a description, and often feels a greater satIsfac
tion in the prospect of fields and meadows, than another 
:Ioes in the possession. It gives him, indeed, a kind of 
property in every thing he sec~, ~nd mak.es the most 
uncultivated parts of nature admmlster to IllS pleasures; 
so that he looks upon the world, as it were, in another 
.ight and discovers in it a multitude of eharms, that 
cC!ln~o.l themselves from the generality of mankind. 
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SECTION V. 

ON ELECTRICITY. 

The word Electricity denotes a peculiar state, 01 
which all bodies are susceptible, and which is supposed 
to depend upon the presence of a substance called the 
electric fluid. Some of its phenomena were known to 
the ancients, particularly those attractions and repul
siolls which a piece of amber, after being rubbed, 
pxhibits, with regard to feathers, hairs, and other light 
bodies; and it was from its power of drawing light 
substances to it whell rubbed, that the Greeks gayo 
amber the name elektron, which is the o)'igin of the word 
Electricity. Thales, who lived six centuries before the 
Christian era, was the first who observed the electrical 
properties of amber: 'and he was so struck with the ap
pearances, that he supposed it to be animated. MI'. 
Boyle is supposed to have been one of the first persons 
who got a glimpse of the electrical light, or who seems 
t'l have noticed it, by rubbing a diamond in the dark. 
Sir Isaac Newton was the first who observed that excited 
glnss attracted light bodies on the side opposite to that 
011 which it is rubbed. 

An electric is any substance, which being excited 
or rubbed by the hand, or by a woollen cloth, or other 
means, has the power of attracting light bodies. If 
a piece of sealing-wax be rubbed briskly with the sleeve 

. of your coat, a silk handkerchief, &c., for some time, 
'and then held near hair, feathers, bits of paper, 01 
other light bodies, they will be attracted; that is, they 
will jump up and some of them will adhere to the wax. 
If a tube of glass, or small phial, be rubbed in a similal 
manner, it will answer much better. If this operation 
be performed in the dark, something luminous will be 
seen, which is called the electric matter or fluid~' and 
all bodies that we are acquainted with have more or 



less of i! in thE' 11; though it seems t" liu dOl"lna'll till it 

be. Prrut . lllto action. oy ~'11 bbing. The ail", ilUJ ')\"eI"Y 

tllJn~, IS full of tlus tl.uld, whlc:h app~'aI"S in the Shi!P3 

of spur~s; the rublJlng of the glass with the halld 

coUec.ts It from the hand, and the glass, heLVing now mOl"e 

than Its natural share, parts with it to any body tliat 

may be near enough to receive it. The substance 

mbbed and that ,with whic? it IS rubbed are always 

found to be oppositely electnfied-the one body h:.JvillfT 

more and the other less than its natural share' illdeed 

ooe kina of Electl'icity is never obtaiiled witho~t at the . , 
same tIme, the pl'Oductiolls of the other. Those boJies 

w!li?h have been called Electrics, will not convey elec. 

tnclly from one botly to anotl1l'r, and therefore they am 

termed NO:i.CO:iDUCTORS. The most remarkable ul'e

glass, and all vitreous substances, precious stollC's, resins, 

amber, sulphur, buke{l wood, wax, silk, cotton, wool, 

hair, feathers, paper, white SUg,lf, air, oils, metallic ox. 

ides, all dry veg(~table substances, and all hard stones. 

Those bodies, which, when rubbed ever so mucl1, do 

not exhioit electricity, are called Non-Electl'ics. They 

convey el,-,clrici:r from one body to another, ar,d there. 

fore are denomlOated CO:iDUCTORS; they as am cap!lble 

of having electricity developed upon them by friction as 

those bodies which have been called "electric.;," but it 

is conducted away as fust as it is pro.dLWCd. Some of 

them conduct electricity much better than others. The 

principal conductors are the metals, chal'coal, all fluids 

except dl'Y airs and oils, most sa~ine substances, a,nd 

stony substances. Woollen and sdk! ~vhen wet, WIll, 

by means of the water, conduct electriCIty. 

When a body has mpre thun its natural quantity of 

this fluid it is said to be electrified positively, or pills; 

and whe~ it has less than its natural quantity, it is sl\id 

to be. electrified llc:;gatively, or minus. When bodies 

are f'lectrified either of these ways, they rcpel eaGh 

other' but if some be electrified plus, and others minus, 

they ~utually attract; or if one body be electrified plus, 

and the other not electrified in either way, they also at

tract each other. 
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There are 80me tl.shes which possess the extraordinary 
'aculty of br·ing able, nt pleasure, to communicate 
~hucks, like those of an electric battery or galvanic pile, 
10 any animal that comes in contact with them. They 
are called the torpedo, the gymnotus electricus, and the 
roilurus Illdicus. The most remarkable of these is the 
Gymnotus Electricus or Electric Eel, which is frequently ~ 
found in the marshes and stagnant pools of Guiana, 
and 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 paralysed and drowned. Even the angler 
on the bank was not exempt from danger, the shock 
being convC'yed 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 cour3e 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 thUil
del' 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. 

G~lvanism is so i~timately connected wIth electricity, 
that It may be consIdered as a branch of that science. 
It was first accidentally discovered in the chemical 
!abo.ratory o.f M., Lewis Galvar..i, professor of anatomy 
In t~e UnIVerslty of Bologna, upon the following 
occaSIon. The lady of the professor beinrr of a delicate 
habit, waa occaaionally IilUpported by li1O~p made from 
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frogs as a restorative. Some of these animals ~kinn..J 
for that purpose, were lying upon a tabl~ in the 
labor~tory of the professor, in which stood an electrical 
ma~hIne. One of the assistants, in experiment, by 
accIdent brought the point of the scalpel near the crural 
nervei of a frog recently killed, lying not far from 
the .conduc.tor; t?e mus?les of t~e limb were instantly 
set In mohon, bemg agitated with strong convulsions. 
By a long series of new experiments, the law of nature 
~s fa~ as respects the influence of this principle, Wa! 
Investigated, of which mere accident hac! at first 
affor?ed him a glimpse only. Galvani published n 
treatlse on the suoJcct. addressed to the institute of 
Bologna, in the year 1791. On the appearance of this 
work, the universal attention of the philosophers of 
Europe was alTested. This discovery WIlS made at a 
tllne 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 which were made 
in every district of Europe, in consequence of this pub. 
lIcation; by which means the science became considera. 
bly enriched by the 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 p~opol'tion to what 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 ~n the course of. his 
enquiries found, that the convulslollS or contract1On8 
Were produced -only when dissimilar metal~ .wer~ em· 
ployed. It was now inferred that electriCity IS not 
only produced by the friction of bodies, but even oy 
the mere contact of certain substances. At the same 
time it was admitted, that these substances must have 
some chemical aO'ency or action upon each other, 
and that the effect produced seems to be proportionate 

• 
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~o the dell'ree of chemical action. The following well 
known f~cts were now supposed to be explained by this 
science. Porter taken from a pewter pot has alwaYb 
been held by connoisseurs in that liquor to be better 
than when taken from china or glass: this was now 
said to arise from a certain decomposition effected by 
means of the liquor in the vessel-the porter, and the 
~aliva 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 
immerliately oxydated or tarnished. Inscriptions of 
very ancient date, on pure lead, have been found in n 
pflrfect state, while others. of modern times, made on 
compound metals, are corroded and scarcely legible. 
Works 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 
metnls 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 
'3carcply any change; bl,lt if a piece of silver touch, the 
zinc while under water, there will be verv soon a 
scn;;;ible oxydation. Take a piece of zinc and place it 
under the tongue, and lay a piece of silver as big as 
half a crown 011 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 thing may be 
noticed with a guinea and a piece of charcoal. These 
facts have been thus explained, anel the theory generally 
admitt:d :-The conductors of elec.ricity, however thfy 
may dlffe~ ~rom .each other in their conducting powers, 
In:ly be diVided mto two classes. The first class, which 
are oenominated the dry ana more perfect conouctors, 
consist of metallic substances and' charcoal: the second 
class, callea also imperfect conductors, are water, acids, 
&c. From these, or some of them, all Galvanic Circl~8, 
as they are narned, dre i>ln"!ea. 
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. Hit~erto thi~ influence or agent had been chiefly 
4nvestIgated wIth reference to its operation on animal 
8.ubstanc~s. Hence its popular name was for a long 
~lme, anzmal electricity: but it being soon found that 
Its ~e~cy was more extensive, that it possessed powers 
not mdICated by this denomination, and that of coutse 
the retention of this name would lead to error, the 
wor~ Galvanism was adopted in its stead. This ex
tensIon of the Galvanic principle was connected with 
new discoveries, and improvements from various quar
tel's; 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 Professor 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. 
tained by two pieces of metal, because he believed the 
electricity to be in the animal. Volta was led to the 
discovery of the battery, by combining a number of 
pieces of metal together, because he was persuaded that 
the electricity was in the metals or fluids employed. 
These repeated combinations obtained the name of Gal •• 
vanic, or more properly, Voltaic batteries: and t~e 
SCIence itself is usually denominated, from the dis. 
coveries resulting from these batteries, V~ltaism. 

The simplest galvanic ap~aratus c.onslsts. of a. s:t of 
tumblers containinO" water slwhtly Illlxeu with mtnc or 

, 0 0 db b . 'h sulphuric acid, which arc connecte. y ent wires Wit 
a pieoe of zinc at one end, and a piece of copper at the 
other' connect the tumblers by placing these in them 
all in'the same order--one metal in the first and last, 
and both metals in each intermediate one-touching 
the first copper and the last zinc with the fingers, will 
occasion a shock. 

The pile is made thus' take twenty or thirty piece!> , . 
.,f zinc, each as large as a penny. Get as many p~eces 
,f "Clpper about the same size, and also as many plece~ 

• 
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of pnper or oloth, which are to be dipped in a solution 
of salt and water. In building up the pile place zinc, 
paper, 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 wood, fixed in . 
the board on which it stands. The following experi. 
ments may then be performed:-

Having wet both hands, touch the lower parl of the 
pile with one hand, and the upper part with the other; 
a slight shock of electricity will be felt as often as 
one hand is removed. If the hand be brought back, 
a similar shock will be felt. Put a -basin of water 
near the pile, and put the left hand into it, holding 
a wire, the one end of which touches tbe top of the 
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 stron&, 
shock is felt in the gum and in the hand. Take the 
left hand from the water, but ::ltill keep hold of the wire, 
and then perform the last experiment in the same man. 
ner, and a shock will be felt in the gum only. Hold 81 

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, the one end and the middle of it be touched, the 
sensations will not be nearly so strong. 

The Galvanic trough is a very powerful apparatus; 
it is composed of zinc and copper plates placed in pairs, 
so that all those of one metal lie toward the same end. 
The end plates have connecting wires; and when 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 act at once. In 
this way substances have be on decomposed on which the 
strongest fires had no effect. 

Modern research has considerably augmented our 
knowledge of Galvanism. It was, after some time, dis. 
covered that the efficiency of a Galvanie Circle depend. 



on its being fonned of three bodies, two of which have 
a po~erful effect on e~ch other, but ntither of them, if 
poSSIble any, on the thIrd. Hen~ perfectly pure zinc, 
or. (what answers ~xtremely ~ell) zinc amalgamated 
wIth mercury, platma, and dIlute acid, or charcoal 
zinc, a~d acid, for~ batteries which are 'very effective: 
an. whICh from theIr long continued actions are called 
constant batteries; indeed the zinc in them is not at all 
acted upon by the acid in wh"ich it is immersed, unless 
w~en connected with the platina, &c., by means of a 
Wue or some other conductor; and then only to an ex
tent proportioned to the goodness of the conductor which 
connects them. 

Galvanio action is now applied to a very interesting 
and useful purpose, which is called the Electrotype pro
cess. This enables us with greut facility, and the most 
perfect exactness to copy medals, engraved copper 
plates, &c., and to cover almost all)' substance with 
gold, silver, copper, &c. In its simplest form it may 
be illustrated by a small Galvanic battery, consisting of 
a vessel of unglazed proceluin, within which is a pieee 
of zinc immersed in dilute sulphuric acid, and outside 
of it a plate of copper immersed in a solution of blue 
vitriol (sulphate of copper); when the zinc and copper 
are connected together by a wire, &c., the former will 
be gradually dissolved, and the latter covered with fine 
copper deposited from the blue vitl"iol. 

The experiment wiII be more perfect, when ~ gene
rating cell (a constant battery) and u decomposzng cell 
are used. tet us suppose the generating cell to consist 
of amalgamated zinc, platina, and dilute sulph.uric acid; 
and the gen&rating cell to be a vessel contamIng a solu. 
tion of blue vitriol, in which a plate of copper and th(> 
medal intended to be copied are immersed, without 
being in contact. When the zinc of .the ge~erati~g 
cell is connected w.h the medal, and Its platma With 
the plate of copper, the medal wiII in a few h~urs be 
covered with a plate of pure copper, whose thICkness 
wiII depend on the time u~ed in forming it, &?, and 
which being removed from the m~dal, an~ ,laced mste.ad 
of it in the generating cell, WIll constJtut~ a matnx, 



360 

und be covered with copper, thus affording it copy oC 
the medal, than which nothing can be more exact. The 
same matrix will, h. is evident, be sufficient for the 
production of an indefinite number of copies. 

MAGNETISM, &0. 

The production of magnetism by electricity is ano
.her of the important results which have arisen from our 
increased knowledged of Galvanism. 

Almost every one knows that proPCl"ty of the magnet 
\ .... hich causes 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 altificial 
(a magnetized bar of stecl). If a magnet be suspended 
treely it will arrange itself north und south; that i&, one 
pole or extremity will point almost north, and the other 
in the opposite direction. This direclwe power, as h 
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 mugnctized,) balanced on a fine point, SI) 

that it can move in every direction over a cil"Cular card, 
marked with 32 di,"isions (called points), in its circum. 
AT~~. . 

If a bar of steel is carefully halanced on a point, and 
tben 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 will no longer remain 
in equilibrio, but will form an angle with the horizon, 
which is called the angle of dip. Hence to make the 
needle of the mariner's compass assume and preserve a 
horizontal position, 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 l~m~ m the meridian of t~e place is called the angle 
of llarlatiO'll of that place. It 18 to he remar~ed that this 



a I' I \ .. ng e IS not n ways the same C\"f';] Ilt t'le ~" I n 

Both "di ", I" _ .', - " . . .. ·'I.If' pac ... 
. P dllC \. UlIdtlOl1 an,.", from that cause 

~vJHch T makes the 1l~t'(lIe p"i!lt to tho m:'.c:nr-tic poll's, 
amelj', t~e earth Ol'llIg a grl'at magnet alit! acting as 

suc~~ ?~ tIle llec(~le. We llIay illustrate both dip ,:r,,) 
var.utlO.1 b~ placlIlg a I1lo1gnctizpd bar of steel under 
t.he needle.' ,m sue,h a way as that it will occupy till, 
sal~le posI~lOns wIt~ refe-ronce to it, as the magnl'lie 
aXIS, ,(a hne passtng through the magnetic polcs,) 
oecuplCs. 

It only rcm~lin.s to sh~w why the earth acts towards 
the n~l'dle as 1£ It Wl'l'e 11 great lIlagnet. The {'<lIth is 
what If; called an electro-rn"rrnet· that is one formed hv 
J
•• • '" , " 

• Ie circulatIOn of f"!cctrH.:al currents around it. The 
?onncctiolJ between electricity and magnctism was long 
-'lIown; but that eketrieitv cireulatinO' around ~ till' 
'1eedle will cause it to be ;]..-II('ctu1 fro~n its ordinary 
I)Qsition, and that the same curlTIS, p<1::;sing roulld a o.1"r 
I)f iron would mngnetize it, are [.tets which constitute a 
:cccnt and vcry important dj~covcry. 

The currents which produce tlw mngnetism of the 
~arth are due to the enornl(1Us cvupuration from its 
i;llrfacc, and to the Cllnstant ehillJg~ of tPlIlppfUtllro 
caused by revolutioll on its Hxis, which (lXPOSl'S diiIerPllt 
parts of it ill SlIccf'ssioll to the sun's rays,-Elf'ctricity 
dove]')ped during challge of ll'l1Ijleratllrc lias been de
signated t!tulliO-electricity. 

\Ve arc not to suppose that only ferruginous sub
stallces, (althoutrh the best fur the purpose) 01' CV'-II 

metals alone, a I'; capable of being magnetized by meRns 
of electricity. 

\ Ve may illustrate thp, most interesting facts in electl'o
magnetism by covering copper wire with ,w?r~ted, cottOll, 
or some other bad conductor of electnclty, and thell 
coilinO' it round ~ bar of iron. On connecting the "x
tl't'mities of the wire-coil 01' lteli.J-', as it is termed, 1'1'

spectiveJy, ,witlt the plates of a. Galvanic c~l'cle, tl:o 
iron bar wIll be found to be highly lllegndlc, It IS 

'necessary to cover the wire with some non-conducting 
suLstance, or the electricity instead of traversing the 
length of it, and so passinI' round thli il'ftJl, would fX\SII-

~] 



directly from one p:trt of the wire to another, selecting, 
as plectricitv al"",,,,' docs, the shortest path. 

The Affix' is cnp:tble not only of prorlucing magnetism 
in iron, but also electricity in another tH'lix plaecd 
around or intertwined with it; and it is found, whether 
used bv itself, or in combination with another, to give 
to the ~lcctricity derived from a single Galvanic circle 
an Il1tensity which could scarcely be obtained from the 
combination of a very great number of circles-the zinc 
of one being connected with the copper or platina. of the 
nf'xt; which is the mode of arrangement required, 
when we desire to give to Galvanic electricity a greatt·J 
or less degf/oc of illtell~ity; that is a capability of pro 
ducing mechanical or physiological em'cts, and th~ 
power of tra versin~ bad, or il1l pe rfect cond uctors. 

CALORIC. 

Heat, strictly speaking, is the name of a !!ensation 
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 vif'W of av,)iC:ing the confusion whieh arose from 
thus confoundin.!2: the cause find effect, that modern 
chemists adopted the new wore! caloric, to denote the 
principle which produce heat. 

The nature of caloric is nl)t yet well understood, it 
being still doubtful whether it be a material subst:1nc.-., 
or a mere property of matter. It is gf'nerally regarded, 
h~wever, as a fluid of great tenuity which pervades the 
wnole system of nature. 

Caloric is produced in various ways; by combustion 
-by friction,-by percussion,-by the mixture of two or 
more substances, as when sulphuric acid is poured upon 
water.or .magnesia-by electricity and galvanism. Bu\ 
the pnnclpal source of caloric is the SUllo 

Caloric is e~ther latent or free. All bodies are sup
posed t. contam caloric, but when it is l'leither percep. 



tible by the ~emH·~, nor atfec!~ the thermomet£'r it is 
~ermed latrnt heat,. if by allY mean~ we can asc~'rtain 
Its p~egence, it gets the n;me of (rce caloric. Free 
calono always tends t? difl'use itsplf equally; in otlwr 
words, when two barites are of different temperatur('~' 
the warmer gradually parts with its caloric to the 

_ colder, till they are both brought to the same tern. 
perature.. TI1U:'>, when n. tllCrmometer is applied to a 
hot .body It rec~I\'cs caloriC, wlH'1l to a cold one it gi \'{.~ 
to l~ part of Its own caloric; and this gi\'ing and 
receiving goes on until the thcfllJometer and the body 
arrive at the same temperature. Cold is merE'lv ~ 
diminution of heat. When you lay your hand o'n a 
marble tabl,' you ind"l·d feel it cold, I)<'.t the cold vou 
experience consists merely in the loss of caloric ihat 
your hand sustains whilst its temperature is bein~ 
brought to an equilibl~ium with the table. If you lay 
a piece of ic(' upon the same table, you will find thnt 11 

contrary effect will take placp, the ice will be melkd 
by the caloric which it austmcts Crnl1l the marble. 

The facility with which caloric enters 01' Icayps 
bodies, depenrls much nn the nature of the body; s. ,me 
species permitting tht' pas~age of caloric through thern 
with ease, and oth('f~ with much difficulty. Thns'l 
substance;! which permit caloric to pass readily through 
them arc callen good cOllductors; thus nl('tals and 
liquids are good conductor~; but silk, cotton, wool, 
wood, &c., arc bad conductors. For example, if we 
put one end of a poker into the fire, the other end will 
soon become hot, but this will not happen with a pi('oc 
of wood of the same length, and undor the same cir
cumstancps. A person may stand so near the fin', 
as to make the metal buttons on his coat tun hot to 
touch, whilst the temperature of the clo~h will. be 
apparently scarcely altered. \Vhen there IS occasIOn 
to hold any metallic instrument, we take care that tho 
part by which it is to be held shull Rot be made of metal, 
hut of wood or bone. Good c,lIlductors of heat would 
evidently form bad clothing. The object of clothin~ 
ia to intercept the heat, and preserve the body as muoh 
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.~ .. 'I8Sibleat a uniform temperature. In cold weather, 
thL' .emperature of the atmosphere being lower than tha. 
of .ue body, clothing formed of non-conductors prevent 
the two rapid escape of heat from the body to the sur
rounding air; and, in very hot weather, it answers a 
contrary purpose,-preventing the too rapid communica
tion of heat to the body. Animals are clothed in fur, 
wool, feathers, &c. all non-cond.uctors; and man bor
rows his clothing, in a great degree, from them. 

Oue of the most remarkable properties of caloric is 
the lepulsion which exists among its particles .• Hence 
It happens, that when this principle enters into a body, 
Its filst effect is to remove the integrant molecules of the 
substance to a greater distance from one another. The 
body, therefore, becomes less compact than before, 
occupies a greater space, or, in other words, expands. 
Now this effect of caloric is manifestly in opposition to 
cohesion-that force which tends to make the particles 
of matter approximate, and which must be overcome 
before any expansion can ensue. It may be expected, 
therefore, that a small addition of caloric will occasion 
a small expansion. and a greater addition of caloric, a 
greater expansion; because in the latter ca~" the cohe
sion will be more overcome than in the f(~rnE'\·. It may 
be anticipated, also, that whenever caloric pi1!'Ses out of 
a body, the cohesion being then left to act frt-ely, a con
traction will necessarily follow; so that e:rTloansion is 
only a transient effect, occas!oned solely by th'" aocumu
lation of caloric. It follows, moreover, from this view, 
that caloric must produce the greatest expansi~ in those 
bodies, the cohesive power of which is least ~ and the 
inference is fully justified by observation. Thus the 
force of cohesion is greatest in solids, less in liquids, 
and least of all in aeriform substances; while the p.xpan
Bion of solids is trifling, that of liquids much moro 
tonsiderable, and that of elastic fluids far grcatpT. It 
may be laid down as a rule, the'reason of which is now 
obvious, that all bodies are expanded by heat, and that 
the expansion of the same body increase9 with the 
4luantity of caloric which enters it. 



INTRODi:TCTW:', TO ClfEJHSTRY. 

CHE;\[ISTR¥ is the sciei1ce which 1l1'lk .. s known to us 

the. nature ~~d properties of all iJ,jdi,'s, whether these 

bod.lI:'s be simple or compound-solid, liquid, 01 

aeriform. 

The importance of the science of chemistry is evident 

from the following considerations. In acquirinrr a know. 

ledge of the constitution of the atmosphere, i~ inH'sti

gnflll,c; the chang. s to which it is suhject, the variati"n.~ 

of temperature, the laws of winds, ,L,w, rain, hail, alHf 

sn?w, clwmi,,,try is our principal, our only satisfactory 

gUide. TIlf'sC r"lllarkahle challgcs-ehan!!0s, which, 

because f:lllliliar, do not produce any 'lIl:Jli"ll in the 

mind, th"ugh in themselves tnily wO;lderful-are che

mical operations on a ma~llilic, pt '~('al(', and can only 

be explained on Chel.llicni laws. . 

In examining' the vdrious ohi,'cts \I'hich l'nlllp')SI' the 

mineral, v('getable, and animnl kingdoms, chemistry is 

essentially requisite for the successful prosecution of 

our inquiries. 
In the art of extracting metals f!'Om their or.'s, in 

purifying and combining them with cal'll other, almost 

all tite process('s are purely chcmical. The arts of .t;laslI 

and p0rcf'lain-making-oftanning, S') lp-making, dying, 

and bleaching-depend entirely upon clwmistry ; and all 

thfl processes of baking, brcwillg and distilling, and 

most of the culinary arts, are chemical operations. 

The transformations of chemistrv, bv which we ara 

enabled to c,)lIvert mate)'ials app;rcnily useless into 

important obj,'cts of the arts, arc opt?ning up every day 

sources of wealth and convenience unknown to former 

ages. Who, for instance, would have conceived that 

linen rags were capable of producing more than their 

own weight of sugar, by the agency of on~ of the 

cheapest and most abundant acids-the sulphUriC !-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 

:n'" 
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of life, on the application of steam, or of an acid a.t 
once cheap and durable 1-that sawdust itself is sus
ceptible of conversion into a subtancc bearing no 
remote analogy to bread; and though certainly less 
palatable than that of flour, yet no way disagreeable 
and at once wholesome, digestible, a.nd highly nu
tritive ? 

Chemistry makes us acquainted with many facts, of 
which, without it, we must have remained in ignorance. 
How wonderful that the diamond should be made of 
the same material with coal; that the most part, by 
bulk, of water should be an inflammable substance; that 
acids should be almost all formed of different kinds of 
air; and that one of those acids, the strength of which 
can dissolve almost any of the metals, should be made 
of the same ingredients with the common air that we 
breathe. 

If we consider chemistry purely as a science, we 
shall find no study which presents more interesting 
subjects of research, and none which affords more 
striking proofs of the wisdom and beneficence of the 
Creator of the universe. In all the singular find SIH

prising changes which every whcre present t~er-JS'_:ves, 
the more closely we examine them, the mor'~ ,..: e shali 
admire the simple means by which tt ~y ~ re arJcl)m
plished, and the intelligent desigv .r l perfect w~srloJll 
displayed in thp.m. 

CIJEMlr '-L 4F.J p~ ITY. 

Thllt property of matter which occasions the c'JIr.J;,i. 
04tion of heterogeneous bodies, is the cause of th" 
principal phenomena of chemistry, and is therefore r,1\11-
ed chemical affinity or attraction. It is also somet~mes 
t:r.med elec~ri? att:action, and the attraction of COfrpo
slhon, . to dlstmgUlsh it from cohesive or aggregiltiva 
attractlOn. 
. Chemical attraction may be defined to he that enef1W 
LD consequence of which different kinde or matter l'r~1 __ 



10 furm com po u n!h" having properties often dl8similar 
from tho~e of their component parts, so that the result 
of ch~mICal cOl~bination can only be ascertained, at 
le~st III th~ first Illstance, by experiment. Thus, if iron 
fihngs b~ dIsso~v~d in sulphuric acid, or as it is commonly 
called, 011 o.f vitnol, a substance will be produced which 
bears no kI!ld. of resemblance to either of its compo
nent part!!!, It IS called by chemists sulphate of iron, 
and. vulgarly, copperas, or green vitriol-a gref'nish, 
seull-transparent crystallized substance, having nothing 
of the appearance of the metal, nor of the sour taste of 
the acid. Acetic acid, or the acid of vinegar, in the same 
manner dissolves copper, and constitutes with it the blue 
efflorescent salt called verdigris. Caustic vegetable alkali 
(caustic potash) is a deliquescent substance, which, as itl! 
name implies, corrodes flesh; and sulphuric acid is n 
liquid which, when concentrated, acts much in the same 
manner on flesh; but from the union of these bodies, so 
destructive to animal matter, results the chemical com
pound, sulphate of potash, a salt which, whether solid 
or dissolved in water, does not act on the skin, and may 
be swallowed with safety. Sometimes two liquids or 
gaseous bodies, by their union form a solid compound. 
Thus the aas that rises from spirit of hartshorn, called 
by chemist~ ammonia, and muriatic acid gas, if !llixed 
together in an empty jar, be.como condens~d mto a 
white saline solid, called munate of ammoma, or sal 
ammoniac. 

The phenomena of chemical attraction are regulated 
by the following laws:. ., 

1. This attractive force IS exerted In dIfferent de-
grees by different bodies. . . . 

2. It operates only on very mmute partICles of .bodIes; 
and hence chemical action is pro~oted by prevIOUS. s~
lution, trituration, or other mechamcal methods of diVI. 
sion and intermixture. 

3. When bodies combine, an alterati?D of temp~r~
ture generally takes place, sometimes WIth the exhIbI-
tion of light. . 

4. Hooies which have an attractIOn for each o.t~er are 
alway. fOund to display ~pp(lsite states of ele~tl'lClty. 



5. All bodies arc composed of certajn atoms or mole 
cules, and chemical cOl~bination consists of the lillian 
of one or more atoms of one of the uniting bodies, 
with some determinate number of atoms of the other 
uniting body. 

6. Chemica.l attraction takes place in three different 
modes :-1. When one simple body is presented to 
another for which it has an affinity, a union takes place, 
and a compound is formed. 2. If a simple body, A, 
he prescnt('fl to a compound, B C, and if A have a 
stronger affillity for B than C has, the compound Be 
will be decomposed, and a new compound A B, will 
be formed. 3. If a compound A B be presented to 
,,-nother compound, C D, thol!gh neither A nor B would 
alone decompose C D, yet a mutual decomposition 
may take place bctwe(,ll the two compounds, and oc· 
.easion the fOl"lnation of two now compounds A D and 
C B. The first and second mQ(lcs of attl"Uction are 
styled instances of simple afllII !ty, or simple elective 
attraction; and the last mode is styled compound 
affinity, or compound elective attraction. 

7. All compounds, when they enter into union with 
other bodies without being decomposod, act in the same 
manner as simple bodies. 

Book of Science. 

ON SIMPLE BODIES. 

~ccording to the un~ie~t philosophers, the simple 
bodIes or elementary pl"ll1clples fl"Om which all the va. 
ri~ties of matter are composed, were but four namely 
fire, air, earth, and water. This notion, aft~r having 
for ages formed a part of the creed of the learned, has 
be?n completely exploded by the light of modern 
sCience. 

Some of the alleged elements of the older ahemists 
are now known t? have existed only in imagination, and 
.)ther8 ~rc .ascertamed.to be by no means simple substances: 
thus. all' ~ij found to consist principally of two different 
elastiC flUids or.gaseous bodies, which may bil separated 



ey various pl'OCeSsc5, and ('~:hibitcd apnrt f!'Om el)ch 
oth~r, Water also has h"('n il'Cr'rI'llW'd to be a C'0,Il'p.lund 
wll1c~ l1!ay b~ anitl:':Z"d Ill' r].(")'lq;:J~;",I. so as to produce 
two dlstmct kinds uf ,'''~~', which may be separately col
l~ct{'d, and l\'ll('n ;J!!alll mixed togellwr in proper propor
tIOns, may tJ~ mOld,! 10 f,)rm water by tlwir union, 

Other bodll:-'l fmnerly estermed simple, have yielder! 
to the, analytICal, pmcpsses of modern chemistry; but 
t~ere IS a cert;Lm nUlllb.:'r of substilnces, which lJa\'e 
hItherto, r{'sistcrl all attcmpts at flu,th')r d!'composition, 
and WhICh, thrl"efol'e, in,the pr,>scilt ;:!ate of the seiellt:'.', 
must be ranker! a;; simple substances. Their number is 
not very grcat, amounting to about fifty-five, and it i1! 
not unlikely that the future r,'searches of' chelilists may 
demonstrate some of these bodies to be compounds, At 
the same time, it is prohable that additions may be made 
10 the class of' elementary substances, in cOllsequC'nce 
')f future discoveries-several of tll""f~ nflw admitted 
~nto this c:lLlSS IHlving becoJlle known to us but wry 
recently, 

Some of these elrmenta)"\' bodies are wiriply and 
abundantly dispersed through'out til£' three kingd~ll1s of 
nature, either alone 01' in a state of eOlllpositiun, while 
others appear to be of vCl'y rare occurrence, or at least 
have hitherto been met with only in :<lIlall quantitil's, and 
in few sit-natiolls. The wl:ol(, of the elclIlentar\' suu
stances may be arranged in t 1\'0 divisions; the til's·t com
prehending those which arc ubt of a metallic nature, the 
entire number of' which, now known, amounts to only 
thirteen' the rcmaininIT forty-two elementary bodies are 
all reg~rded as metal~, though sOIrte of them, exhitJit 
properties differing considerably from t~ose whICh cha
racterize gold, silver, mercury, lead, I1'On, and ot!l~r 
bodies, to which the designation of metals was ongl-
nany applied. . 

The fol.owinO' are the thirteen non-metallIc elemen
tary substance~: oxygen, chlorine, iodine, br~l~ille, 
fluorine, hydrogen, nitrogen. carbon, boron, SIlIcon, 
pho~phorus, sulphur, selenium. 

Book of Sceince, 

• 
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ON SnlPLE BODIES, CO.'lTINUED. 

Oxygen is one of the most important of the elementary 
bodies. In a simple state, it is obtained only in the for III 
of gas. It is an exceedingly abundant body; the air of the 
atmosphere contains one-fifth, and water is resolvable 
into a mixed gas, one-third of which, by bulk, is 
oxygen, and the remainder hydrogen. It also exists in 
most natural prod 1Icts-al1imal, vegetable, and mineral. 
Oxygen gas is, likE; common air, colourless, invisible, 
tasteless, inodor')ll!!, and elastic. But it is heaviC'l' than 
commOll air, in the proportion of ll~ to 10. It is a 
powerful support.er of combustion; that is to say, wben 
any inHamed iJody, as a lighted candle, is put into it, 
it burns vprY' vigorously-much more so than when in 
common air; indeed it is owing to the oxygen it con
tains that eommon air supports combustion at all. Its 
presence il! also necessary for the continuance of animal 
life. We cannot breathe air which has been deprived 
of its oxygen. 

Hydrogen is known only in the state of gas, and is 
sometimes culled inflammable air. It is the lightest 
of all bodies that can be weighed. It is one of the 
ingredients l\'hich forms water-from which it can 
be easily procured. Hydrogen gas, when pure, pos
sesses all the mechanical properties of common air. 
It docs not support combustion, though it is itself 
one of the most combustible of all bodies; for if a 
lighted candle be 1>ut into a vessel containing hydrogen, 
the candle will be instantly extinguished, while the gas 
itself will be inflamed. It is not fit for respiration, for 
animals which breathe it die almost instantaneously. If 
p~re oxygen and h.ydrogen be mixed together, and th6 
Iluxture set fire to, It explodes with greut violence, and 
forms water. Hence we see the oriain of the tena o 
hydrogen, which literally signifies the water-former. 
Hydrogen gas is, on account of its "Teater levity, em-
ployed to fill balloons. ::0 

Nit.rogen, called abo a:lOote, is a gaseous body, rather 

-' ....... 
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Ii!;~!er than com!TI?n nir; of which it fonTls four-fifth 
p. ' the remainIng one-fifth beinfT o~ygen It' 
neIther I. Ii:>· . lias 

.co OUI, ~m~ I, nOl· laste. It does not support 
combustIon, nor IS ·t combustible itself. for if a lio-Iltcd 
candl b . " h e e ~ut l~tO a vessel containing nitrogen, it is in-
stantly ~xtIngUlshed, and the gas itself does not tak~ 
fire, as IS. the ~ase with hydrogen. Nitrogen is fatal 
also to. anImal lIfe; any animal put into it dies in a very 
short tIme_ 

ON SIMPLE BODIES, CONTINUED. 

CARBON • 

. "~hen wood is heated to a certain degree in the oprn 
aIr, It takes fire, and forllls whilst Imrning, water and 
carbonic acid gas, till the whole of it is consumed. A 
"mall portion of ashes is the sale residue. But if the 
wood be heated to rednpss in close vessc-ls, so thnt the 
atmospheric ail· cannot have free access to it, !\ large 
quantity of gaseous and other volatile matters is expelled, 
and a black, hard, porous substance is left, called 
charcoal. 

Charcoal may be producerl from other l!!ources. When 
the volatile matters are driven off from corti, as in the 
process for making coal gas, a peculiar kind of charcoal, 
called cokf!, remains in the retort. !\fast animal and 
vegetable substances yield it, when ignited in close 
vessels. Thus a very pure charco:w may be procured 
from btarch or sugar, and from the oil of turpentine or 
spirit of wine, by passing their vapour through tubes 
heated to redness. When bones are made red hot in a 
covered crucible, a black mass remains, which consist~ 
of charcoal mixed with the earthy matters of the bon,>. 
It is called ivory black, or animal charcoal. 

Carbon is the name given to the pure inflammable 
part of charcoal, of which substance the diamond is only 
a variety in a pure chrystalIized stale; for pure charconl 
and diamond, whc" t,.~*d ill the same manner, pro-
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duce prl'ci:'!cly thp. ::;am~ r"suIts. C Irbo'l is insolubl~ ir 
watrr, Hnel infllc.ibll) by t:'o m·,~t illt, IN' he:tt, pl"Oviuel 
air he '~xcluclr,]. _\ninl':! ;!nd \"('::.::ctahk oils arc com 
posed almost clJtirl'ly .. f cr1rbc)n and Ilydrugen. Th, 
same l!lay be ,IH~I'\'!'rl fir g'llll, "llg II", anti starch 
'fhl's' bl)dif's, howe:,,'!'. c'>ntIin oxy-r"'II. 

Charcoal ah<!)ros the ndorif('r(lll~ ~!ld colouring prill 
cipies of mnst animal ;Incl \"(';.,(ctal,le ~ubst:1n('es. \Vhen 
cJ)loUlwl infllsinl1S of !lli.; kind ,H," digcst,"d with a due 
quantity of CIWl'('() oi, a S"]liti"iJ is nlllll!llf',j, which is 
np:lrlv, if not'l,,:t p en:"" d,·,~.-;. Tail!:,'r! (lcsh may he 
l"'/lde",·(,r\ :'<Wf'f:t nn" ,,:It:d,l, I,\" !l:i::; ·II!"::O.':, and "foul 
wntp]' nJ"y be p'lrili(,d hy lilerillg lhro:I,~;h charcoal. 

Sulphllr occurs ,,:,< a 11);""1';11 pr,)(luctinll in s'!lne part!:! 
of the carth, particu!arly in the n(·ighbourh""l,J of vo!c,:. 
1l0R, as in Italv an,! ;-:::cih'. It is C;)lI1l1l,):dv f;)lllJd in fJ 

massive state"; but is :;'-)]1lCtimes Inf't with ill a crys. 
tallized fmn. It is procnr,r{ abllndantly in comuil1atioJ) 
with sevr:ml metals, such iiS silver, coppr:'r, antimony. 
lertd, :lllr] iron. It is oLtaill'·rl in lnrge quantitips by 
('x posing the commotl inn pyrites to a rca:! heat in close 
v('ssf'is. 

Sulphur is ",(,ll knr)\\'n undf'l' the na,I1,)C of brimstone. 
It is a brit11e s(Jlitl body, of u greenish yellow colour, 
I'mits a p('culinr or101lr wh,..n rubbed, and has little 
t;,ste. It is in~l)lublc in, wat~'r; bllt if poured into it 
when liqllifirrl it l'l'laifl:< its Sl)rtllf'SS, and is in this 
:-t:ltA f'mployed for taking i!npressions fl'Om seals and 

"'m,~rhls. -
Phosphorus ,,'as dlSe r ',",-!'''f1 about the year 1669, by 

Brandt, an alchemist of Ibmburgh. It is a semitrans. 
parent yellowish'inatter, of the consistence of wax. 
It is procured, i:1 generrtl, by the decomposition of 
Ormcs. It is exceedingly infhmmflhle. Exposed to the 
?oir at cOl11mon temperature's, it undergoes a slow 0om. 
oll!"tion; it emits a dense white smokl', wnlCh has the 
;:/11pll of garlic, appears luminous iIJ the dark, and is 
i'nHlually consllmed. On this account, phosphorus 
should always be kept under water. On account of its 

- very combustible nature, it requires to be handled Wilh 



gre~t.~:lUtion;.gl'n~l: Pl"I,"":urc ~"t\\"'n the lin!!',,!·s IS 
SUffiCldlt to kmdle It It hll'lIS r~pj'III' .' , 

I I'd '. • .J II \, f'llJlit;nr r a 
sp enc I . whIte light, and c"\J<!~,,, un i!Jtcn~<;:. )"',,1. 'J 

Chlorm.e was discovered in 1770. It is a substance 
of much Importance, being, in combilwtioll with other 
substa~ces, extensi vcly used in the arts. Chlorine is a 
yellowIsh-green coloured !!'as, which has an 'Istrinrrent 

t d d· u \' '" tas e, a~ a Isagreeable odour. It is one of the ;n. 'st 
suffocatIng of the gases, excitinrr <Treat irritnlJility in the 
winrl-pipe, even when consirle~ably diluted with air. 
'Vhen strongly and stlr/,I"lIly (;1)/IJprl ""'d. it ('mits botl! 
heat and light-a character \\'iJi(;/r it reI: S'';S''S iv 
common with oxygen gas. Under Cf)lhid":';t/,!l' pr'''''']rt' 
I} assumes the form of a limpid liquor of a bri"ld 
yellow colour. Chl()rine is a supporter of (;(JlIIJ.'ly:i"n. 
If a lighted taprr be plungl'd into chlorine g-ns, it burns 
with a small red flame, and rmits a lar!!" quantity of 
smoke. Phosphorus takes fire in it "P"lltllll"'ll,l.\'. 
Several of the metals, such as tin, cOI'I','r, :lrs"nie.:. 
antimony, and zinc, when introduced into (;Irl',rine in 
the state of powder, or in fine leaves, are sudd,-.nl) 
inflll1]('11. Chlorine, though formerly called an acid, 
l)ossesses no acid propr'l"ti,'s. It has lI"t a sour taste, 1101 

rjoes it redden the blue colour of plants, which IH'<lrly 
1111 acids do. One of the most important proprrli,'s "f 
chlorine is its blcaching power. All fininlal :1nrl Vl'gr
table colours are speedily rl'mov('r1 by chlorine; "lId 
when the colour is once discharged, it (':1Il 1"""1' be 
restored. Chlorinc, however, L":tnnot '''(':I('h 1IIIJ"~!:l 
water be present. Chlorine is useful also fOJ" the pur-

Poses of fumirration, and is used to plm!y the air in fever 
hospitals. TtJe infection of" the slll~dl-pnx is also. de. 
stroyed by this gas, and matter that has bcen. submitted 
to its influence will no longer generate that dl:-:.a~". . 

Iodine is a substance much resembling cJil"nne III 

some of its properties. It may be procured. hy (.lryi~lg 
and powderin rr common sea w(',·d, and heatmg It With 

~ . I 
sulphuric acid and pcroxi~e 0 1 . mang~ncse:. a \'1!1 ,·t 
coloured vapour rises, ~vhlc.h, If r('cel,,:~d III a """\ 
ves~eJ, will condense on ItS. sld~s, and w form scalv 

3r 
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(!rystals, or a 80:newhat metallic lustre. These crys
ta's are the substance: from the violet colour of its 
vapour it is calieJ wdine. It has the property of form
ing a beautiful bille colour, when mixed with a little 
powdered starch, dlllllsed through cold water; hence 
iodine and starch are used as tes~:-; of the presence of 
each other. Iodme SlilJn:S the fingers yellow, but not 
permanently. Like chion,le, it destroys vegetable co
lours, though not so powertud) . Iodine is used in me
dicine: in small doses it lIlc/"ed .• es the appetite; but in 
large doses, or continued too lull~ it produces a remark
able emaciation. 

To these simple non-metallic t-o.l.ics we might add 
brome, selenium, boron, fluorine (tne LtlSe of fluor spur), 
Rnd silicon (the base of flint.) But 11:. they are of less 
importance, and as the nature of some ,,{ them is still a 
subject of dispute with chemists, we slulI: not omit the 
Jonsideration of them for the present. 



SECTION VI. 

TRUE LIBERTY. 

True Liberty was Christian, sanctified 
Baptized, and found in Christian heart; alone. 
First.born of Virtue! daughter of the skies. 
Nursling of Truth divine! sister of all 
The Graces, Meekness, Holiness, and Lo\'(': 
Giving to God, and man, and all below. 
That symptom show'd of sensible existence, 
Their due unask'd; feur to whom fenr 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, 
[n spite of fools, consulted seriously; 
[n spite of fashion, persevered in good; 
[n spite of wealth or poverty, upright; 
Who did as ~eason, not as Fancy bade; 
Who heard Temptation sing, and yet turned not 
Aside; saw Sin bedeck he1" 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 hurt; 
Who blush'd alike to be, or have l\ slave; 
Who blush'd at nought but sin, feared "lought bu' 61,.t • 
Who, finally, in strong integrity 
Of soul, 'midst want, or riches, or disgrace, 
Uplifted calmly sat, a~d heard. the ""nves 
Of stormy folly breal{Jng~t hIS feet; 
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Now !'!hrill with praise, now hoar~e with foul reproacn. 
And both despised sincerely; sef'king this 
Alone-the approbation of his God, 
Which still with conscience witncss'd to his peace • 

• 
This, this IS freedom, such as angels usc, 

And kindred to the liberty of God. 
First-born of Vil1ue! daughter of &fie skies! 
The man, the state in whom she ruled, was free; 
All else were slaves of Satan, Sin, and Death. 

POLLOCK. 

THE CORAL INSECT. 

Toil on! toil on! ye ephemeral train, 
Who build in the tns:-;ing and treacherous main, 
Toil on-for the wisdom of man ye mock, 
W'ith your sand-based structures and domes of rock; 
Your columns the ftlthomless fountains lave, 
And your arches spring up to the cresterl wave; 
Ye're a puny race, thus boldly to rear 
s fabric so vast in a realm so ,drear. 

fe bind the deep with your secret zone, 
The ocean is seal'd, and the surge a stone; 
Fresh wreaths from the coral pavement spring, 
Like the terraced pride of Assyria's king; 
The turf looks green where the breakers roll'd; 
O'er the whirlpool-ripens the rind of gold; 
The sea snatch'd isle is the home of l'1en, 
And mountains exult where the wave hath been. 

Rut why do you plant, 'neath the billows dark 
The wrecking reef for the gallant b<!rk 1 
There are snares enough on the tented field, 
'Mid the hlossom'd sweets that the valleys yield; 
There are sCI"pents to coil, ere the flowers arc up; 
There's,a poison-drop in man's purest cup, 
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There are foes that 1vatch for his cradle-breath 
And why need ye sow the floods with death 1 ' 

Y ~ build-ye build-but ye enter not in, 
LIke the tribes whom t?e desert devour'd in their sin' 
Fro~ the land of promise ye fade and die, ' 
Ere Its v:rdure gleams forth on your weary eye 
As t~e lungs of the cloud-crown'd pyramid 
TheIr noteless bones in oblivion hid' 
Ye ~lumber unmark'd 'mid the desoiate main, 
WhIle the wonder and pride of your works remain. 

SIGOURNX1. 

SNOW. 

The keener tempests rise; and fuming dun, 
From all the livid east or piercing north 
Thick clo\lds ascend, in whose capacious womb 
A vap'ry deluge lies, to snow congenl'd. 
Heavy they roll their neecy worlel nlang, 
And the sky saddens with the gather'd storm. 
As thus the snows arise, nnd fOlll and tlPft.:C 

All winter drives along thc rlarken'd air, 
In his own loose-revolving fields the swnin 
Disaster'd stands; sees other hills nsceml, 
Of unknown joyless brow, and.other sC{'l~es, 
Of horrid prospect, shng the trnoklcss plalll ; 
Nor finds the river nor the forest, hid 
Beneath the formless wild, but wanders on 
From hill to dale, still more nnd marc a~t ra y, 
Impatient flouncinrr throurrh the drifted heaps, 

, ~ l":I 

Stung with the thoughts of home.; th.e thou~hts of home 
Rush on his nerves, and call their ngour forth 
In mnny a vain attempt. II,,\\, sinks hi.s soul! 
What black despai 1', \I" hnt ho:ror fills 11I.s.llP~rt! 
When, lor .~Je dusky spot \l"1~Il'h fi1l1cy feign d 
I1is tufted cottage, risi~g through the snow, 

3')* . ~ 
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He meets the roughness of the middle waste, 
Far from the track and bletls'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, 
Bmooth'd up with snow; and what is land unknowa;. 
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 sinl. 
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 (]ym<~ man,.. 
His wife, his children, and his friepo'4 unseet. 
In vain for him th' officious wife prep,..e"l 
The fire fair blazing, and the vestmept w,.."", 
In vain his little children, peeping out 
Into the mingling storm demand their sire, 
\V ith tears of artless innocence. Alas! 
Nor wife, nor children, more shall he behold, 
Nor friend, nor sacred home. On ev'ry nerv6 
The deadly winter seizes, shuts up sense, 
And o'er his inmost vitals creeping cold, 
Lays him along the snows, a stitfen'd corse, 
Stretch'd out, and bleaching in the northern blast. 

THOMSON. , 

BENEFITS OF AFFLICTION. 

!'he path of sorrow, and that pn:h alone, 
!..eads to the land where sorrow is unknown; 
No traveller ever reached that blesst.d abode 
Who f()\'llri nol thorns f<.', ; briers in Lis road.' 



~he world may dance nl(lIlg the /I,,'.\', ry plRin, 
Cheered as they p:o by IllillJ.\" a ~/"'igllth' strain' 
"V~lere nature has her III"~'V ,·,·1Id' 'p':"ad, , 
\Vlth unshod feet they VI'l s'E'curclv tread, 
Admonished, scorn lI;e ~aut ion alld the fri~nd, 
Bent all Oil pleasure, heedless of its end. 
Dut He, who knew what human hearts woultl prove 
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 st(ll 
In pity to the souls his rrJ"[tce desirrned ' 
'f 0 0 o rescue from the ruin of mankind, . 
Called for a cloud to darken all their years, 
And said, " l~1I spend thl'lll in a va 1(' of lears.' 

o balmy gales of soul-rC'\'ivillg nir! 
o salutary streams t1Jill murmur tbcre ! 
These, flowing fmm the fuun! of gJ"ace above; 
Those breathed frolll lips of {""'rlasting love 
The flinty soil, ind"pd, their 1;,1'1 ;111I11I~ s, 
Chill blasts of tl'Ouble nip their spri,]~;illg joy~ 
An envious world will inti'rp(Js(' its fruwn, 
To mnr delights superior to its OWll ; 

And many a pang, exppricnced still within, 
Reminds them of their haled inmate, Sin. 
But ills of evp.ry shape, and every name, 
Transformed to blessings, miss their cruel aim; 
And OVery moment's c(llm that soothes the breasl 
Is gIven In earneSI of etemalrl.st. 

Ah, be not sad, althollf!h thy lot be oust 
Far from the flock, and in a boundless waste! 
No shepherds' tent~ within thy vie\~ appear, 
But the chief Shepherd ('vcn there IS near. 
Thy tender sorrows and thy plain~ive s.train, 
Flow in a foreicrn land, but not III vam; 
Thy tears all is~ue 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. 

COWPER. 
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PROCRASTINATION. 

Oe wise to-day; 'tis madness to defer; 
Next day the fatal precedent will plead, 
Thus on, till wisdom is pushed out of life! 
Procrastination is -the thief of time; 
Year after year it steals, till all are fled, 
And to the mercies of a moment leaves 
The vast concerns of an eternal scene. 
If not so. frequent, would not this be strange' 
That 'tis so frequent, this is stranger still, 
Of man's miraculous mistakes this bears 
The palm, "That all men are about to live," 
For ever on the brink on being born.: 
All pay themselves the compliment to think 
They one day shall not drin·l, and their pride 
On this reversion takes up ready praIse; 
At least their own; their future selves applaud, 
How excellent that life they ne'er wiil lead! 
Time lodged in their own ban(]s is Folly's vails; 
Time lodged in Fate's, to wisdom they consign; 
The thing they can't but purpose, they postpone. 
'Tis not in folly not to scorn a fool; 
And scarce·in human wisdom to do more. 
All promise is poor dilatory man, 
And that through every stage. When young, indee~ 
In full content we sometimes nobly rest, 
Unanxious for ourselves, and only wish, 
As duteous sons, our fathers were more wise, 
A.t thirty, man suspects himself a fool; 
Knows it at forty, and reforms his plan; 
At fifty chides his infamous delay, 
Pushes his prudent purpose to resolvp-: 
In all the magnanimity of thought 
Resol ves and re-sol ves; then dies the same. 

And why 1 Because he thinks himself imrqortal. 
All men think all men mortal but themselves; 
Themselves, when some alarminO' shock of fate 
Strikes through, their wounded h~6l.rts the sudden d'read 
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~ut their hearts wounded, like the wounded air, 
~oo~ close; where, past the shaft, no trace is found 

s rom the wing no seal' the sky retains • 
The yar.ted wave no furrow from the keei-
So dIes In human hearts the thought of death: 
E~en when the tender tear which nature sheds 
o er those we love, We drop it in their grave. 

TASTE. 

What then is Laste, but these internal powers, 
Active, and strong, and feelingly alive 

YOUNG. 

To each line impulse? A discerning sense 
Of decent and sublime, with quick distrust 
From things deform'd, or disarrantred,oor gross 
In species 1 This, nor gems, nor ~tores of gold, 
Nor purple state, nor culturp., can bestow; 
But God alone, when first his active hand 
Imprints the secret bias of the soul. 
He, mighty Parent! wise and just in all, 
Free as the vital breeze, or light of heaven, 
Reveals tIle charms of nature. Ask the swain 
Who journeys homeward from a summer day's 
Long labour, why, forgetful of his toils 
And due repose, he loiters to behold 
The sunshine gleaming as through amber clouds, 
O'er all the western sky; full soon, I ween, 
His rude expression and untutor'd airs, 
Beyond the power of language, will unfold 
The form of beauty smiling at his heart. 
How lovely! how commanding! But though Helll'era 
In every breast hath sown these early seeds 
Of love and admiration, yet in vain, 
Without fair culture's kind parental aid, 
Without enlivening suns, and genial showers, 
And shelter from the blast, in vain we hope 
The tender plant should rear its blooming head 



Or yield the harvest promised in its spring. 
Nor yet will every soil with equal stores 
Repay the tiller's labour; or attend 
His will obsequious, whether to produce 
The olive or the laurel. Different minds 
Incline to different objects: one pursues 
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 }'ock the ground, 
When furious whirlwinds rend the howling air, 
And ocean, groaning from its lowest bed, 
Hea ves 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 Will'. But 'ValleI' longs, 
All 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 slightf'd vows and loves disdain 
Resound soft warbling all the live-long day: 
Consenting Zephyr sighs; the weeping l'ill 
Joins in his plaint, melodious; mute the gl"Oves ; 
And hill and dale with all their echoes mourn, 
Such and so various are the tastes of men. 

A~SIDL 

DETACHED PIECES. 

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 wood. 
More free from peril than the envious court 'I 
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 it bites and blows upon my body, 
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Ev?n . till I shrmk with cold, I smile, and say
ThIs IS no flattery; these are counsellors 
That feelingly persuade me what I am. ' 
Sweet are the uses of adversity' 
Which, like the toad, ugly and ~enomous, 
Wears yet a preoious jewel in its head' 
A!ld, this our life, exempt from public haunts, 
Fmds ton~ues in trees, books. in the running brooks, 
Sermons m stones, and good m every thing. 

SHAKSPEA.RE. 

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, I 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, 
Cl'Owns what you are doing in the present deeds, 
That all your acts are queens. 

SBAXSPBARL 

Let me play the fool. . 
. With mirth and laughter; so I~t wr~nkles come, 

And let my liver rather heat WIth wme, 
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 crepp into the ja~ndioe 
By being peevish 1 I tell thee what, Antomo, 
(I love thee, and it is my love that speaks,) 
There are a sort of men whose visages 
Do cream and mantle like a standing pond, 
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And do II. wilful stillness ente11ain, 
With purpose to be dressed in an opinioR 
Of wisdom, gravity, profound conceit, 
A.s 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; 
l'll end my exhortation after dinner. 

SHAKSPEARB. 

A fo01,-a fool !-I met a fool i' th' forest
A motley fool i-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, 
[n good set terms, and yet a motley fool. 
Good-morrow, fool, quoth I: No, sir, quoth he, 
Call me not fool, till heaven hath sent me fortune: 
And then he drew a dial from his poke; 
And looking on it with lack-lustre eye, 
Says, very wisely, It is ten o'clock: 
Thus may we see, quoth he, how the world wags: 
And after one hour more 'twill be eleven; 
And so from hour to hour, we ripe and ripe, 
And then from hour to hour, we rot and rot, 
And thereby hangs a tale. When I did hear 
The motley fool thus moral on the time, 
My lungs began to crow like chanticleer, 

. That fools should be so deep-contemplative; 
And I did laugh, sans intermission, 
An hour by his dial. 0 noble fool! 
A. worthy fool! Motley's the only wear. 

SHAXSPUU. 



'~fsms, madam! n~y, it is: I know /lot 1Jerms • 

. not alone my Inky clf)'!k, gnod mother, 

~Ol c~stomnr'y suit" of solrnlll L!ack, 

Nor wllldy suspil'ulion of fbrced breath, 

0, nor the fruitful river in the eye ' 

Nor the dejected 'havioul' of the vis~ge 

Together with all forms, modes, shows ~f grief, 

That can denote me truly: these indeed seem 

For they are actions that a man mi{Tht play' ' 

But I have that within which passeth show ' 

These but the trappings and the suits of w~e, 
SHA.lCSPBA.R' . 

!yhy get thee gone! honor and night go w .••• thee • 

. ~lsteI'S of Achel'Oll, go hand in hand, 

']0 dance around the bower, and close them in : 

-\nd tell t:1em that I sent you to slilute them, 

t>rofane the ground, and for the ambrosial rose 

And breath of jessamine, let hemlock blacken, 

A.nd deadly nightshade poison all the air: 

For the sweet nightingale, may I'avens croak, 

Toads pant, and adders rustle through the loaves: 

May serpents winding up the trees let fall 

Theil' hissing necks upon them from above, 

And mingle kisses-such as I would give them. 

YOUNG. 

IlVhy have those banished nnd forbidden legs 

:>ared once to touch a dust of England's ground 1 

~ut more than why-why have thpy dared to ma~ 

So many miles upon bel' pea?eful bos0'!l; 

Frigntening her pale.faced villagers With war, 

And ostentatioll of despised arms 1 

Comest thou because the anointed king is hence' 

Why foolish boy, the king is left behind; 

A.nd In my laval bosom lies~i8 power. 
. a~ 
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Were I but n(lw the lord of such hot youth, 
As when brave Gaunt, thy father, and myself, 
~escued the Black Prince, that young Mars of men 
From forth the ranks of many thousand French; 
Oh, then, how quickly should this arm of mine, 
Now prisoner to the palsy, chastise thee, 
And minister correction to thy fault. 

SHAKSPEARE. 

Many are the sayings of the wise, 
In ancient and in modern books enrolled, 
Extolling patience as the truest fortitude; 
And to the bearing well of all calamities, 
All chances inciuent to man's frail life, 
Consolatries writ 
With studied argument, and much persuasion sought, 
Lenient of grief and anxious thought; 
But with the afHicted in his pangs their sound 
Little prevails, or rather seems a tune 
Harsh aud of dissonant mood from his complaint; 
Unless he feels within 
Some source of consolation from above, 
Secret refreshings that repair his strength, 
And fainting spirits uphold. 

ON MILTON'S BLINDNESS. 

MILTON. 

When I consider how my light is spent, 
Ere 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 be" 

'Io serve therewith my Maker and, present 
My true account, lest he retnrning chide; 

"Doth God exact day-labour, light denied ~" 
1 fandly ask; but Patience, to prevent 
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T~! :urmur soon replies, God doth not need 
It er .maIl:'s work, or his own gifts; who best 

B~ar hIs mlld yoke, they serve him best· his Iltata 

Is kmgly, thousands at his biddin(J" speed ' . 

An pass o'er land and ocean '~ithout ~est 
They also serve who only stand and wait.' 

MILTON. 

CAPTAIN BOBADIL'S METHOD OF DEFEATING ~ 
AN AIOIY. 

I will tell you, sir, by way of private and under seal 

1 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 char"e in 

holding war, and against what enemy soever. Anlho" 

would I do it think you ?-Why thus, sir:-I woula 

select nineteen more to myself, throughout the land: 

gentlemen they should be; of good spirit, strong and 

able constitution. _ I would choose them by an instinct 

that I have. And I would teach these nineteen the 

special rules; as, your Punto, YOUI· Reverso, 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 strong. We 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 \\ P. 

kill every man his te'l n day-ten a day, that's ten 

score: ten score-that's. two hundred: two hundred n 

day-five days a thousand-forty thollsand-forty timN! 



five-five times forty-.lwo hundred days, kill them all 
by computation. And this I will venture my poor 
gentleman-like carca"lr to perform (provided there be no 
creason practised uPO'l us) by fair and discreet man
Good; that is, ~lvilJy-by the sword. 

BEN JONSON. 

THE P,?f"T ARRIVES IN THE VILLAGE. 

Hark! 'tUr the twanging horn! o'er yonder bridge, 
That with its wearisome but needful length 
Bestride .. the wintry flood, in which the moon 
Sees her unwrinkl'd face reflected bright, -
He comes, the hemld of a noisy world, 
\Vith ~patter'd boots, strapp'd waist and frozen locks, 
N ewa from all nations lumb'ring at his back, 
True to his charge the close packed load behind, 
Yet clll"eless what he brings, his one concern 
Is t(l 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"Nful; ll1csscnger of grief 
PPfhaps to thousands, and of joy to some; 
'f •. him indiff'rent whether grief or joy. 
HlJuses in ashes, and the fall of stocks, 
lSmhs, deaths, marriages, epistles wet 
With tears that trickled down the writer's cheeks 
Fl1st 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 tidinl!~: have our trooos awak'd 1 
)r do they still as if with opium drucrcr'd, .. h 0;:' 
~nore to t e murmurs of th' Atlantic wave 1 
Is India free 1 and does she wear her plum'd 
And jewell'<l turban with a smile of peace; 
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Or do we grind her still 1 The grand debate, 
The po~ular harangu.e, the tart reply, 
The .loglc, and the wIsdom, and the wit, 
And the loud laugh-I long to know them all • 
I burn. to set th' i~prison'd wranglers free, ' 
And gIve them vOICe and utterance once again 
N ow stir the fire, and close the shutters fast ' 
Let fall the curtains, wheel the sofa round· ' 
And while the bubbIinO' and loud hissinO' u~n 
Th 

0 0 
rows 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 demagogu8 ascends, 
And with a dext'rous jirk soon twists him down 
And wins them, but to lose them in his turn. 
Here rills of oEy -loquence in soft 
Meanders lubri«.;ate the course they take. 
The modest speaker is asham'd and griev'd 
T' engross a moment's not~ce: and yet 
Begs a propitious ear for hIS poor. thoughts, 
However trivial all that he,poncelves. 

33* 
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Sweet bashfulness! it claims at last this praise, 
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 nation's woes. 
The rest appears a wilderness of strange 
But gay confusion-roses for the cheeks 
And lilies for the brow of faded age, 
Teeth for the toothless, ringlets for the bald, 
Heaven, earth, and ocean plunder'd of the sweets, 
Nectareous essences, Olympian dews; 
Sermons aml 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 leaming~ 
While chief baron Ear sat to balance the laws, 
So famed for his talcnt 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-

• Katerfelto, a celebrated juggler. 
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Your .lordshi p ob~erves they are made with a straddle, 
As ~Vlde as the ndge of the nose is; in short 
DesIgned to sit to it, just like a saddle. 
~g~in 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, 
With 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 few 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 one 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-1 have watched the moon go down, 
But yet he comes not.-Once it was not so: 
He thinks not how these bitter tears do flow, 
The while he holds his riot in that town. 
Yet he will come and chide, and I shall weep, 
And he will wake my infant from its sleep, 
To blend its feeble wailings with my tears! 
Oh how I love a mother's watch ~o keep, 
O'er those sleepinrr eyes, that smIle whICh cheen 
My heart, though ~unk in sorrow fix'd and deep, 
I had a husband once who loved me-now, 
He ever wears a frown upon his bro~, 
And feeds his passion on a want?n's l~fei 
As bees from laurel fiowel"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, T 
And Time, who stole with silent sadness by, 
Strew'd, as he hurried on, his path with flowers. 
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 wllste upon the vile 
Caresses, which his babe and mine should share; 
Though he should spurn me, I will calmly bear 
His madness-and should sickness come, and lay 
Its paralysing hand upon him, then 
I would, with kindness, all my wrongs repay, 
Until the penitent should weep and say 
How injured and how faithful I had been. 

ANONYMOUS. 

GERTRUDE OF WYOMING. 

On SlIsquehana's side, fair Wyoming! 
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 aU 

That see the Atlantic wa\·c 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 declivities, 
Or skim perchance thy lake with light canoe, 
From morn till evening's sweeter pastime grew, 

\Vith timbrel, when beneath the forest's brown, 
Thy lovely maidens would the dance renew, 

And aye those sunl}Y mountains half way down, 
W nuld echo flageole'. from some romantic town. 
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The~ where of Indl~n cills, the daylight takes 
.Hls I.eave, how mIght you the flami~~o see, 

Disportmg, like a meteor on the lakes 
And playful squirrel on his nut-()TO~Vn tree· 
And every sound of life was fulf' of glee ",. . 

From merry mock-bird's song or hum of ~en 
While hearkening, fearinO' ~ought their rev~lry 

The wild deer arch'd his ne~k from g!ades, and th~n, 
O:nhunted, sought his woods and wilderness again. 

And scarce had Wyoming of war or crime 
Heard, but in trans-atlantic story rung, 

For here the. exile met from every clime, 
And spoke in friendship every distant tongue, 
Men f!"Om the blood of warring Europe sprung, 

Where but divided by the running brook; 
And happy where no Rhenish trumpet sung, 

On plains, no sieging mine's volcano shook, 
The blue-eyed German changed his sword to prunin8 

hook. 

Here was not mingled in the city's pomp 
Of life's extremes, the grandeur and the gloom, 

Judgment awol(e not here her dismal tromp, 
Nor seal'd in blood a fellow-creature's doom, 
Nor mourn'd the captive in a living tomb. 

One venerable man beloved of all, 
Sufficf:d, where innocl'nce 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 Pennsylvanian sire, 

When all but kindly fervours were assu~e~, 
Undimm'd by weakness' shade or turbid Ire.! 
And though, amidst the calm of t.hought entue, 

Some high I\nd haughty features might betray 
A soul impetuous once, 'twas earthly fire, 

That fled composure's intellectual ra~,. 
As )Etna' fires grow dim ~fore the flsmg day. 

C.ulPULL. 
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LINES WRITTEN IN A SEVERE FROST AND STRONG HAZE, \ 
O~ SU~DAY lIlORNING. I 

How drear and awful is this solitude! 
Nature herself is surely dead, and o'er 
Her cold and stifii.med corse a windin~ sheet, 
Of bright unsullied purity, is thrown,-
How still she lies! she smiles, she breathes no more !_ 
Yon drooping elm, whose pale antI /pailess boughs 
O'erhang the stream, hath wept itsPlf to death. 
The stream that once did gaily dance and sing 
The live-long day, now, stiff aTH] silent, lies 
J mmoveable-collgeal '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, 
vVith which lone Philomela tells her love, 
Now silent stands d 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; 
0ne sickly vivid hue is spread' o'er all. 
The veil of air wont not to hide, but show 
\Vith mild and softcning 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 wal'mth 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 
\Vere 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-searchincr eye, 
Surveys my inmost thoughts ! HO\~ little, now, 
,\.ppear the mighty joys, the hopes and fears, 
Pursuits and pleasures of a transient world! 
A world wherein, till now, like othp.r men. 
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I've toiled and grieved, with mallY anxious oaret, 
Bu.t where I too have loved and been beloved, 
With more of happiness than oft is found 
In this probatiollUry state. With Him 
~?O g~ve me all, and day by day, hath still, 
\\ Ith lund 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. 
\V It?CSS this heart, with gratitude o'ercharged, 
W~lIch pleads and presses to present its thanks: 
W I1ness these tears which thus uncali'd obtrude, 
And halt" 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 TlnIE ,4.ND CHANGB. 

Of chance or chancre 0 let not man oomplain, 
~ ·1 Else shall he never, never cease to wal ; . 

For from the imperial dome, to where the swam 
Re~rs 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 ~ass ento?'lbed, 
And where the Atlantic roils, WIde contmentl have 

bloomed. 
But sure to foreign climes we need not range, 
Nor search thp ancient records of our race, 
To learn tho dire effects if time .and change. 
'Vhich in oursel ves alas! we dally trace. 
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Yet at t!he darkened eye, the withered faoe, 
Or hoary hair I never will repine: 
But spare, oh time, whate'er of mental grace, 
Of canrlour, love, or sympathy divine, 
Whate'er of fancy's ray or friendship's flame is mine. 

BEATTIE. 

MUTlJAL FORBEARANCE, NECESSARY TO THE HAPPINESS 
OF THE l\IARRIED 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! 

Dismiss poor Harry! he replies, 
Some people are more nice than wise ; 
For one slight trespass all this stir! 
What if he did ride, whip, and spur ~ 
'Twas but a mile-your fav'rite horse 
Will never look one hair the worse.
W ~ll I protest, 'tis past all bearing! 
Child, I am rather hard of hearing! 

Yes truly-one must scream and bawl, 
1 tell you, yeu oan't hear at all. 
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Then with ,a voice exceeding lo·w, 
No matter If you hear or no, 

Alas! and is domestic strife 
That sorest ill of human life, ' 
A plague so little to be fear'd, 
As to be wantonly incurr'd . 
To gratify a fretful passion,' 
On every trivial provocation 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'll, 
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 \I'ar, 
The love that cheers life's latest stage. 
Proof against sickness and old age, 
Preserv'd by virtue fcom declension, 
Becomes not weal'y of attention; 
But lives when that exterior graoe, 
Which tirst inspired the flame decays. 
'Tis gentle, delicate, and kind, 
To faults compassionate 01' blind, 
And will with sympathy endure 
Those evils it would gladly cure: 
But angry, coarse, and harsh expression, 
Shows love to be a mere professlOn, 
Proves tbat the heart is none of his, 
Or soon expels him if it is. 

84 
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THE CONVICT SHIP. 

Morn 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; 
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! 
Who, 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 morn is on high. 
Hung like a gem on the brow of the sky, 
Treading its depths in the power of her might, 
And turning the clouds, as they pass her, to light; 
Look to the waters! asleep on her breast, 
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 bursting within 1 
Who, as he watches her silently gliding, 
Remembers that wave after wave is dividing 
Bosoms that sorrow and guilt could not sever 
ftearts that are farted and broken for ever 1 ' 
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Or dreams that he watches, afloat on the wave 

The death. bed of hope, or the young spirit's gr~ve 1 

J~is thus with our life, as it passes along, 

LI~e a vess~l at sea, amid sunshine snd song, 

G~lly we ghde in the gaze of the world, 

With streamers afloat, and with canvas unfurled. 

All gladness and glory to wondering eyes, J 

Yet .chartered by .sorrow and freighted with sighs: 

Fadmg an? false IS the aspect it wears, 

As the smtles we put on, just to cover our tears 

A~ the withering thoughts that the world cann;t kno\\ 

Like heart. broken exiles lie burning below. . 

Whilst the vessel drives on to that desolate ~hore, 

Where the dreams of our childhood are vanish'd and o'er. 

T. K. HERVEY. 

CHRISTIAN BENEVOLENCE. 

W ouldst thou from sorrow find a sweet relief1 

Or is ·thy heart oppressed with woes untold 1 

Balm wouldst thou gather for corroding grief; 

Pour blessings round thee liJ{e a shower of gold. 

'Tis when the rose is wrapt in many a fold 

Close to its heart the worm is wasting there 

Its life and beauty; not when, all unroll'd 

Leaf aller leaf, its bosom, rich and fair, 

Breathes freely its perfumes throughout the ambient aU. 

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 lIame refined. 

Pray Heaven for firmness t~y whole soul to bind 

To this thy purpose--to begm, pursue, 

With thoughts all fixed, and feelings purely kind, 

Strengtb to complete, an~ .with delight ~eviewt 

And grace to give the praise where all IS dut'!. 
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No <TOad of worth sublime will Heaven permit 
To fight 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 showerll 
Of half a century, grows alone before it flowers. 

Beware lest thou from sloth that would appear 
But lowliness of mind, with joy proclaim 
Thy want of worth; a ch:nge 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 hours, 
Thy hands unsparing and unwearied sow, 
Shall deck thy grave with amaranthine flowers, 
And yield thee fruit divine in heaven's immortal bowers. 

WILCOX. 

THE LAST MINSTREL. 

The way was long, the wind was cold, 
The Minstrel was infirm and old; 
His withered cheek, and tresses gray, 
Seemed to have known a better day; 
The harp, his sale remaining, joy, 
Was carried by an orphan boy; 
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The last ill all the Bards was he 

Who sung of Border chivalry. ' 

For well a day! their date was lied, 

His tuneful brcthren all were dead' , 
A~d he llegil'cteJ and opprcss'd, 

WIshed to be with them and at rest. 

No more on p~ancing palfrey borne, 

He carolled, lIght as lark at morn; 

No longer courted and caressed, 

High placed in hall, a welcome guest, 

He poured, to lord lind lady gay, 

The unpremeditated lay; 

.)ld times were changed, old manners gone, 

<\ stranger filled the Stuart's throne, 

rhe bigots of the iron time 

Had called the harmless art a crime. 

A. wandering Harper, scorned and poor, 

tie begged his bread from door to door, 

\nd tuned, to please a peasant's nur, 

file harp, a king had lov!'l] to lieal·. 

He passed wilere Ncwark's stately tower 

Looks out from Yarrow's birchen bower; 

fhe minstrel gazed with wishful eye, 

No humbler resting place was nigh; 

With hesitating step, at last, 

The embattled portal arcll he passed, 

Whose pond'rous grate, and massy bar 

Had oft rolled bacJ{ the tide of war, 

But never closed the iron door 

Against the desolate and poor. 

The duchess marked his weary pace, 

His timid mien, and reverend face, 

And bade her page the menials tell, 

That they should tend the old man well: 

For she had known adversity, 

Though born in such Ii 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 nOPE 

Hope, when I mourn with sympat,l1ising 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 genius of the lonely glen, 
Shall start to view the glittering haunts of men, 
A nd silent watch, on woodland heights around, 
The village curfew as it tolls profound. 
Where barbarous hordes on Scythian mountains roam 
Truth, Mercy, Freedom, yet shall find a home; 
Where'er degraded nature bleeds and pines, 
From Guinea's coast to Sahir's dreary mines, 
Truth shall pervade the unfathomed darkness there, 
And light the dreadful features of despair-
Hark! the stem 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. 

CAMPBE LL. 
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THE SNOW FLAKE. 

• Now, if J fa I, will it be my lot 
ro 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 ail' 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 keC'ping : 
But, then, I must give tnee a lovelier /orm; 
Thou'lt not be a part of the wintry storm, 
But revive when the sun-beams are yellow and Wllrm 

And the flowers from my bosom are peeping. 

" And then thou shalt have thy choice to be 
Restored in the lily that decks the lea, 
In the jessamine blossom, the anemone, 

01' aught of thy spotless whiteness; 
To melt and he cast in a glittering bead~ 
With pearls that the night scatters over the mead, 
Cn 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 glo~ious dyes 

A pencil of sunbeams IS blend,.ng. 
Bllt true fair thina, as my name IS Earth, 
PH give thee a ne~ and vernal hirth, 
When thou shalt l'ecohl' thy primal worth, 

And never regret descending !" 



"Then I will drop," sllid the trusting flake; 
" But bear in mind that the choice I make 
[s nnt in the fl,)\\'f']"S 011 the dew tn awake, 

Nor the mist that'shall pass "'ith the morning; 
For thinn's of tllvsplf tlwy expit'e with thee; 
But thos~ that are lent from on high, like me, 
Thpv rise and will lin', from thy dust sct free, 
T~ the re"ions abo\'(' returnill~. o ~ 

"And if true to t)n- wnn), and just thou art, 
Like the spirit tliat dwdls in tli;' haljf'st healt, 
Unsullied hy thpf', thou will let me d"part, 

And return to mv nativ(> lir-avPIl; 
For I would be placed in the b('uutiful bow, 
From time to time, in thy sight to glow, 
So thou may'st remembf'r the flake of snow, 

By the promise that God hath given." 

TO A WATERFOWL. 

Whither midst falling dew, 

GOULD 

"Thile glow the heavens with the last steps of day 
Far through their rosy depths dost thou punme 

Thy solitary way? 

Vainly the fowler's eye 
Might mark thy distant flight to do thee wrong, 
As darkly painted on the crimson sky, 

Thy figure fioats along. 

Seek'st thou the plashy brink 
Of weedy lake or margin of river 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-

Lonp wandering, but not lost. 
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All d3.y thy wilJ<rs have f..1nned 
At that far height, the cold, tllin atml)spher~ : 
tet, 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 ;est 
Aud scream among thy fellows; :eeds shad 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 giveu 

And shall not soon depart. 

He who from zone to zone 
Guides through the boundless sky thy oertain flight, 
In tIle long way that I must trear. alone, 

Will lead my steps aright. 
BRYANT. 

THE BLIND MOTHER. 

Gently, dear mother, here 
The bridO'e is broken near thee, and below 
The wat:rs with a rapid current flow

Gently, and do not fear; 
Lean on me mother-plant thy staff before thee, 
For she wh~ loves thee most 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 fall', 

And the 10M forcst grass 
Grows <Treen and lovely, where the wood paths wind. 
Alas, f~r thee, dear mother, thou nrt blind. 
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And nature is all bright; 
And the faint gray and crimsun of the dawn, 
Like folded curtains from the day are drawn; 

And evening's dewy light 
Quivers ill tremulous softn,ess on the sky
Alas, dear mofher, for thy clouded eye! 

And the kind look of friends 
Peruse the sad expression in thy face, 
A.nd the child stops amid his hounding race, 

And the tall stri piing bends 
Low to thine ear with duty unforgot-
\.Ias, deal' mother, that thou ~ee'st them not! 

But thou canst hear-and love 
rfay richly on a human tongue be poured, 
~nd the slight cadence of a whispered worJ 

And daughter's love may prove; 
\nd while I speak thou knowest if I smile 
.\.lbeit thou dost not see my face the while. 

Yes-thou canst hear-and He 
Nho on thy sightless eye its darkness hung~ 
fa the attentive ear like harps hath strung 

Heaven, and earth, and sea! 
A.nd 'tis n 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 doak of snow, 
To see the delio.ute primrose blow; 

He saw It, and macie 110 longer stay
And now it is May! it is ~fay 1-
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It is May! it is Mav 
And we bless the day 

. When We ih·st delightfully so can say, 
Aprll had beams amid her showers 
Yet bare were her gardens, and cold her bowers. 

And her frown would blight, and her Ii~ile 
betray-

But now it is May! it i~ May I 

It is May! it IS May! 
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 it!! 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 liay~ 
And of perfumes !-'tis May! it is May I 

It is May! it is May! 
And delights that lay 

Chill'd and enchained beneath Winter's sway, 
Break forth again o'e~ the kindlin~ soul; 
'nd .. flen and sooth It, and bless It whole; 

Oh thoughts morc .tender th~. words ~onvey 
Sigh out-It IS May! It IS May. 

ANONYMOUS. 
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"tHE SILENT GLEN. 

This silent ~~len, this silent glen, 
Oh how 1 love its solitude! 

Far from those busy haunts of men, 
Far from the heartless multitude; 

No eye save nature's sovereign beam; 
No breath, but heaven's, to break thedr!11III' 
No voice, but yonder babbling stream, 

Dares on the ear intrude. 

The peace-the peace of glaves is here; 
o that it would but la:,t ! 

But man lives like the wl1ning yeLr, 
Till joy's last leaf is past: 

His bliss, like autumn piants, of i"-ner 
To flourish for a traIJsient hour, 
Ere the bud ripen~ to a flower, 

Dies on the wintry blast. 

Yon alder tree~~.e how bhe c..c tlrt& 
The zephyr!'\ Uti they strdY ; 

Yet every bree~p. with ''" hil;h "he sporta 
Scatters a 2eaf away: 

So man will ",reaths of pl~[&sure crave, 
Though wi~h each flower d. thorn she g81fl1 
And the la.at leaves him in the grave, 

To coldness and decay: 

How fes (fully that hollow blast 
Rav~d round the mountains hoar; 

RufHed the wave, in fury pass'd 
Tho heath-and was no more I 

Such i. the fame of mortal man
In prl.1e and fury it began, 
Yet .. ooner even than life's brief span, 

The empty noise was o'er. 

And ,:ven 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 
T!-ey dream away life's fleeting breath' 
Till night comes closing in, and death ' 

Draws his dark drapery round. 
fuNKY Nata 

WHO IS MY NEIGHBOUR' 

Thy neighbour? 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 '"ith 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 Jow with sickness, cares, and pain ; 
Go thou and comfort him. 

Thy neighbour 7 'Tis the heart beroft 
Of every earthly gem; 

Widow and orphan, helpless I.ft:
Go thou and shelter them. 

Thy neighbour , 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 : 
011 aIlare thy lot ,vnh him. 

Alfon.0U8. 
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